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(54) AIR-CONDITIONING DEVICE

(67)  An air-conditioning apparatus includes: a con-
troller which controls a refrigerant circuit; and a temper- FIG. 1

ature detection device which detects a temperature re-

lated to the refrigerant circuit as temperature information.

The controller calculates a difference between time which 1 2

is detected as the temperature information when a power B . . fad .
recovery is made from a power-failure state and time | '
which is detected as the temperature information when
a power-failure detection unit detects a power failure.
When the calculated difference is greater than a pow-
er-failure reference threshold value, the controller per-
forms compressor protection control of heating a com-
pressor for a fixed period of time, and then rotationally
drives the compressor. On the other hand, when the ob-
tained difference is smaller than or equal to the pow-
er-failure reference threshold value, the controller rota-
tionally drives the compressor without performing the
compressor protection control.
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Description
Technical Field

[0001] The present invention relates to an air-condi-
tioning apparatus which circulates refrigerant to perform
air conditioning.

Background Art

[0002] While an operation of an air-conditioning appa-
ratus is stopped, there is a case where refrigerant accu-
mulates in a compressor. When the air-conditioning ap-
paratus is started, with the refrigerant accumulating in
the compressor, the compressor may be damaged. In
view of this point, a related-art air-conditioning apparatus
performs compressor protection control for preventing a
compressor from being damaged at the time of starting
the air-conditioning apparatus (see, for example, Patent
Literature 1).

[0003] It should be noted that the compressor protec-
tion control is a control that when the compressor is in a
stopped state, a heating unit such as a heater heats the
compressor to evaporate refrigerant accumulating in the
compressor. The air-conditioning apparatus of Patent Lit-
erature 1 performs the compressor protection control by
supplying power to an electric heater wound around the
compressor.

[0004] Furthermore, in another related-art air-condi-
tioning apparatus, an operation frequency is restricted
for a while after the apparatus is started, and the com-
pressor protection control is performed with heat gener-
ated by a coil of an electric motor included in a compres-
sor, in consideration of the case where supplying of pow-
er may be stopped for a long period of time, and heating
could not be performed using a heating unit such as a
heater.

Citation List
Patent Literature

[0005] PatentLiterature 1: Japanese Unexamined Pat-
ent Application Publication No. 2010-112619

Summary of Invention
Technical Problem

[0006] However, in general, it takes several hours that
refrigerant accumulates in the compressor after an op-
eration of an air-conditioning apparatus is stopped, and
thus the compressor protection control does not need to
be performed, for example, in the case where supplying
of power is restated after a short time elapses from oc-
currence of a power failure. However, the related-art air-
conditioning apparatus necessarily executes the com-
pressor protection control when it is started, regardless
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of whether a power failure continues for a short time or
supplying of power is stopped for a long time. The com-
pressor cannot be operated at 100% of capacity while
the compressor protection control is being performed.
Therefore, in the related-art air-conditioning apparatus,
even if the time for which a power failure continues is
short, it takes long time to restore the state of air in a to-
be-air-conditioned space to that prior to occurrence of
the power failure.

[0007] The present invention has been made to solve
the above problem, and an object of the invention is to
provide an air-conditioning apparatus capable of rapidly
restoring the state of air in a to-be-air-conditioned space
to that prior to occurrence of a power failure in the case
where supplying of power is restarted after elapses of a
short time from occurrence of the power failure.

Solution to Problem

[0008] In an air-conditioning apparatus according to
one embodiment of the present invention, a compressor,
a heat-source-side heat exchanger, an expansion valve
and a load-side heat exchanger are coupled to each other
by a refrigerant pipe to form a refrigerant circuit. The air-
conditioning apparatus includes: a controller which con-
trols the refrigerant circuit; and a temperature detection
device which detects a temperature related to the refrig-
erant circuit as temperature information. The controller
includes: a power-failure detection unit which detects a
power failure; a temperature difference calculation unit
which calculates a difference between a temperature
which is detected as the temperature information when
a power recovery is made from a power-failure state and
a temperature which is detected as the temperature in-
formation when the power-failure detection unit detects
the power failure; and an operation control unit. The op-
eration control unit performs compressor protection con-
trol of heating the compressor for a fixed period of time,
and then rotationally drive the compressor when the dif-
ference is greater than a power-failure reference thresh-
old value; and rotationally drive the compressor without
performing the compressor protection control when the
difference is smaller than or equal to the power-failure
reference threshold value.

Advantageous Effects of Invention

[0009] According to one embodiment of the present
invention, when the difference between a temperature
which is detected as temperature information when a
power failure occurs and a temperature which is detected
as temperature information when a power recovery is
made is smaller than or equal to a power-failure reference
threshold value, a compressor is rotationally driven to
proceed to a normal operation control without performing
a compressor protection control. Thus, the compressor
can be rapidly caused to operate at the capacity at which
the compressor was operated before occurrence of the
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power failure. Accordingly, in the case where supplying
of power is restarted after a short time elapses from oc-
currence of the power failure, the state of air in a to-be-
air-conditioned space can be rapidly restored to the air-
conditioned state thereof prior to occurrence of the power
failure.

Brief Description of Drawings
[0010]

Fig. 1 is a schematic diagram illustrating a configu-
ration of an air-conditioning apparatus according to
the first embodiment of the present invention.

Fig. 2 is a block diagram illustrating a functional con-
figuration of an outdoor-unit control device as illus-
trated in Fig. 1.

Fig. 3 is a flowchart illustrating an operation of the
air-conditioning apparatus as illustrated in Fig. 1.
Fig. 4 is a schematic diagram illustrating a configu-
ration of an air-conditioning apparatus according to
the second embodiment of the present invention.
Fig. 5is a block diagram illustrating a functional con-
figuration of an outdoor-unit control device as illus-
trated in Fig. 4.

Fig. 6 is a flowchart illustrating an operation of the
air-conditioning apparatus as illustrated in Fig. 4.
Fig. 7 is a schematic diagram illustrating a configu-
ration of an air-conditioning apparatus according to
the third embodiment of the present invention.

Fig. 8 is a block diagram illustrating a functional con-
figuration of an outdoor-unit control device as illus-
trated in Fig. 7.

Fig. 9 is a flowchart illustrating an operation of the
air-conditioning apparatus as illustrated in Fig. 7.

Description of embodiments
First embodiment

[0011] Fig. 1is a schematic diagram illustrating a con-
figuration of an air-conditioning apparatus according to
an embodiment of the present invention. The configura-
tion of an air-conditioning apparatus 100 will be overall
described with reference to Fig. 1. As illustrated in Fig.
1, the air-conditioning apparatus 100 includes an outdoor
unit 1 and an indoor unit 2. The outdoor unit 1 and the
indoor unit 2 are operated by power supplied from a com-
mercial power supply 500 which is an AC power supply.
[0012] The outdoor unit 1 includes a compressor 3, a
heat-source-side heat exchanger 4, a heat-source-side
fan 7, and an outdoor-unit control device 9. The indoor
unit 2 includes an expansion valve 5, a load-side heat
exchanger 6, a load-side fan 8, and an indoor-unit control
device 10. The compressor 3, the heat-source-side heat
exchanger 4, the expansion valve 5, and the load-side
heat exchanger 6 are coupled to each other by a refrig-
erant pipe 13 to form a refrigerant circuit which circulates
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refrigerant.

[0013] The compressor 3 is a compressor whose ca-
pacity is variable, and is provided to compress the refrig-
erant. The compressor 3 includes a compressor motor
(not shown) to be controlled by an inverter. The heat-
source-side heat exchanger 4 is formed of, for example,
a fin-and-tube heat exchanger, and causes heat ex-
change to be performed between the refrigerant and out-
side air which is a heat medium. The expansion valve 5
is formed of, for example, an electronic expansion valve,
and reduces the pressure of the refrigerant. The load-
side heat exchanger 6 is formed of, for example, a fin-
and-tube heat exchanger, and causes heat exchange to
be performed between the refrigerant and air in a to-be-
air-conditioned space.

[0014] The heat-source-side fan 7 is formed of an axial
flow fan such as a propeller fan, and is provided for the
heat-source-side heat exchanger 4. The heat-source-
side fan 7 sends air to the heat-source-side heat ex-
changer 4. The load-side fan 8 is formed of a centrifugal
fan such as a cross-flow fan, and is provided for the load-
side heat exchanger 6. The load-side fan 8 sends air to
the load-side heat exchanger 6.

[0015] The outdoor unit 1 includes a discharge tem-
perature detection device 3a provided on a discharge
side of the compressor 3 to detect a discharge temper-
ature, which is the temperature of refrigerant discharged
from the compressor 3. The discharge temperature de-
tection device 3a is, for example, a temperature sensor
formed of a thermistor, and is provided at, for example,
adischarge port of the compressor 3. The discharge tem-
perature is included in "temperature information" in the
present invention.

[0016] Theindoorunit2includesasuctiontemperature
detection device 11 and an input device 12. The suction
temperature detection device 11 is, for example, a tem-
perature sensor formed of a thermistor, and is provided
to detect an indoor air temperature, which is the temper-
ature of air in the to-be-air-conditioned space. The input
device 12 is to be operated by a user. That is, the input
device 12 allows the user to, for example, turn on/off a
power source, set a target temperature, set the direction
of wind, and set the velocity of wind.

[0017] The outdoor-unit control device 9 controls op-
erations of various actuators provided in the outdoor unit
1, such as the compressor 3 and the heat-source-side
fan 7. The indoor-unit control device 10 controls opera-
tions of various actuators provided in the indoor unit 1,
such as the expansion valve 5 and the load-side fan 8.
The outdoor-unit control device 9 and the indoor-unit con-
trol device 10 mutually communicate with each other to
execute cooperative control of the air-conditioning appa-
ratus 100. That is, the outdoor-unit control device 9 can
control the operations of various actuators provided in
the indoor unit 2, using the indoor-unit control device 10.
[0018] Fig. 2is a block diagram illustrating a functional
configuration of the outdoor-unit control device 9 as illus-
trated in Fig. 1. As illustrated in Fig. 2, the outdoor-unit
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control device 9 includes a power-failure detection unit
91, a temperature storage processing unit 92, a storage
unit 93, a temperature difference calculation unit 94 and
an operation control unit 95.

[0019] The power-failure detection unit 91 constantly
monitors the state of supplying of power from the com-
mercial power supply 500 to detect a stop of supplying
of power from the commercial power supply 500, that is,
a power failure. Also, the power-failure detection unit 91
detects that supplying of the power from the commercial
power supply 500 is restarted, that is, a power recovery,
and outputs a signal indicating detection of the power
recovery to the temperature storage processing unit 92.
[0020] The temperature storage processing unit 92 ac-
quires, when the power-failure detection unit 91 detects
a power failure, information indicating a discharge tem-
perature from the discharge temperature detection de-
vice 3a, and stores the acquired information indicating
the discharge temperature in the storage unit 93 as a
discharge temperature Td Also, the temperature stor-
age processing unit 92 acquires, when receiving the sig-
nal indicating detection of the power recovery from the
power-failure detection unit 91, information indicating the
discharge temperature from the discharge temperature
detection device 3a, and stores the acquired information
indicating the discharge temperature in the storage unit
93 as a discharge temperature Td,,.

[0021] The storage unit 93 stores, as described above,
the discharge temperature Td and the discharge tem-
perature Td,, which are temperature information. The
storage unit 93 can hold the stored information even dur-
ing the power failure. It should be noted that the storage
unit 93 can be formed of a programmable read only mem-
ory (PROM) such as a flash memory or a hard disk drive
(HDD).

[0022] The temperature difference calculation unit 94
finds out a difference between the discharge temperature
Td,,, which is detected by the discharge temperature de-
tection device 3a when a power recovery is made from
a power failure state and the discharge temperature Td
which is detected by the discharge temperature detection
device 3a when the power-failure detection unit 91 de-
tects the power failure. To be more specific, the temper-
ature difference calculation unit 94 reads out the dis-
charge temperature Tdy; and the discharge temperature
Td,,, from the storage unit 93 when supplying of power
from the commercial power supply 500 is restarted after
occurrence of the power failure, and calculates a tem-
perature difference ATd by subtracting the discharge
temperature Td,, from the discharge temperature Td .
Also, the temperature difference calculation unit 94 has
a function of outputting the calculated temperature dif-
ference ATd to the operation control unit 95.

[0023] The operation control unit 95 includes a power-
failure time determination unit 95a, a protection control
unit 95b and an air-conditioning control unit 95c. The
power-failure time determination unit 95a compares the
temperature difference ATd calculated by the tempera-
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ture difference calculation unit 94 with a power-failure
reference threshold value to determine whether or not
the temperature difference ATd is greater than the power-
failure reference threshold value.

[0024] Incidentally, in the air-conditioning apparatus
100, the discharge temperature of the compressor 3 is
important operation data for recognizing the operation
state thereof. Therefore, the discharge temperature de-
tection device 3a is covered with a heat insulating mate-
rial (not shown). When the air-conditioning apparatus 100
is in operation, the discharge temperature of the com-
pressor 3 is higher than the temperature of outside air
by approximately ten degrees C to several tens of de-
grees C. When the operation of the air-conditioning ap-
paratus 100 is stopped, the discharge temperature de-
tected by the discharge temperature detection device 3a
gradually approaches the temperature of the outside air.
[0025] In this case, as a situation in which the variation
of the discharge temperature of the compressor 3 is the
minimum, for example, the following situation is conceiv-
able: when the air-conditioning apparatus 100 is in op-
eration, the difference between the discharge tempera-
ture of the compressor 3 and the temperature of outside
air is only approximately 10 degrees C. Under this situ-
ation, the discharge temperature of the compressor 3
varies only by approximately 10 degrees C from the time
when a power failure occurs to the time when a power
recovery is made.

[0026] In view of the above circumstances, in the first
embodiment, the power-failure reference threshold value
is set to 10 degrees C. It should be noted that the time
required until the discharge temperature of the compres-
sor 3lowers by 10 degrees Cis several minutes to several
tens of minutes, but the time required until refrigerant
accumulates in the compressor 3 is generally several
hours. Therefore, the refrigerant does not accumulate in
the compressor 3 before the discharge temperature of
the compressor 3 lowers by 10 degrees C. Thus, in the
case where the temperature difference ATd is 10 degrees
C or smaller, the compressor 3 will not be damaged even
if the compressor protection control is not performed.
[0027] The power-failure reference threshold value
may be varied as appropriate in accordance with, for ex-
ample, the amount of refrigerant in the air-conditioning
apparatus 100, the type of the compressor 3, and the
state of attachment of the discharge temperature detec-
tion device 3a or the suction temperature detection de-
vice 11. For example, the power-failure reference thresh-
old value may be set to a value smaller than 10 degrees
C. That s, in the case where the power-failure reference
threshold value is set in accordance with, for example,
the amount of refrigerant in the air-conditioning appara-
tus 100, and the temperature difference ATd is smaller
than or equal to the power-failure reference threshold
value, the compressor 3 can be prevented from being
damaged, even without the compressor protection con-
trol.

[0028] Therefore, when the temperature difference
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ATd is greater than the power-failure reference threshold
value, the power-failure time determination unit 95a can
determine that a power failure time is long, and thus out-
puts a control command signal to the protection control
unit 95b to request the protection control unit 95b to per-
form the compressor protection control. By contrast,
when the temperature difference ATd is smaller than or
equal to the power-failure reference threshold value, the
power-failure time determination unit 95a can determine
that the power-failure time is short, and thus outputs a
control command signal to the air-conditioning control
unit 95c to request the protection control unit 95b to omit
the compressor protection control. It should be noted that
the power-failure time is time required from occurrence
of occurrence of the power failure to restarting of supply-
ing of power.

[0029] The protection control unit 95b performs a com-
pressor protection control of heating the compressor 3
only for a fixed period of time in response to the control
command signal from the power-failure time determina-
tion unit 95a. In the first embodiment, the compressor 3
includes an electric heater (not shown), and the protec-
tion control unit 95b energizes the electric heater for a
fixed period of time in response to the control command
signal from the power-failure time determination unit 95a.
Furthermore, the protection control unit 95b outputs the
control command signal to the air-conditioning control
unit 95¢ when the compressor protection control is end-
ed, that is, when the fixed period of time elapses.
[0030] Inresponse to the control command signal out-
put from the power-failure time determination unit 95a or
the protection control unit 95b, the air-conditioning con-
trol unit 95c rotationally drives the compressor 3, and
performs a normal operation control associated with air
conditioning. In the following, the normal operation con-
trol associated with air conditioning is also referred to as
"normal operation control".

[0031] To be more specific, the air-conditioning control
unit 95¢ performs the normal operation control in coop-
eration with the indoor-unit control device 10 by control-
ling the operations of the various actuators provided in
the outdoor unit 1 and the indoor unit 2. For example, the
air-conditioning control unit 95c controls the operations
ofthe various actuators in accordance with settings made
using the input device 12 or the like. Also, the air-condi-
tioning control unit 95¢ controls the operations of the var-
ious actuators in such a way as to reduce the difference
between a target temperature set using the input device
12 and an indoor-air temperature detected by the suction
temperature detection device 11.

[0032] Thatis, in the case where the temperature dif-
ference ATd is greater than the power-failure reference
threshold value, the operation control unit 95 performs
the compressor protection control, and then rotationally
drives the compressor 3 to execute the normal operation
control. By contrast, in the case where the temperature
difference ATd is smaller than or equal to the power-fail-
ure reference threshold value, the operation control unit
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95 rotationally drives the compressor 3 to execute the
normal operation control without performing the com-
pressor protection control.

[0033] As described above, when supplying of power
is restarted, the outdoor-unit control device 9 indirectly
determines whether or not the power-failure time is short,
based on the discharge temperature detected by the dis-
charge temperature detection device 3a, and performs
protection necessity determination processing of deter-
mining whether or not to perform the compressor protec-
tion control before performing the normal operation con-
trol.

[0034] Although the first embodiment is described
above by referring to by way of example the case where
the power-failure detection unit 91 has a function of de-
tecting a power recovery, this is an example, and is not
limitative. The temperature storage processing unit 92
may be made to have a function of detecting a power
recovery. Furthermore, the temperature difference cal-
culation unit 94 may store the temperature difference ATd
in the storage unit 93 or the like instead of outputting the
temperature difference ATd to the operation control unit
95. In this case, the power-failure time determination unit
95a may read out the temperature difference ATd from
the storage unit 93 or the like, and perform determination
processing.

[0035] In this case, the outdoor-unit control device 9
and the indoor-unit control device 10 can be made of
hardware such as a circuit device which fulfills the above
functions, or can be made of software to be executed on
a microcomputer such as digital signal processor (DSP)
or an arithmetic unit such as a central processing unit
(CPU).

[0036] Fig. 3 is a flowchart illustrating the operation of
the air-conditioning apparatus 100 as illustrated in Fig.
1. With reference to Fig. 3, the following description is
made by referring to a control operation by the outdoor-
unit control device 9, mainly to the protection necessity
determination processing.

[0037] First, the temperature storage processing unit
92 is on standby until the power-failure detection unit 91
detects a power failure (NO in step S101 in Fig. 3). When
the power-failure detection unit 91 detects the power fail-
ure (YES in step S101 in Fig. 3), the temperature storage
processing unit 92 stores the discharge temperature Td
detected by the discharge temperature detection device
3a in the storage unit 93 (Step S102 in Fig. 3). The op-
eration of the air-conditioning apparatus 100 is in a
stopped state until supplying of power from the commer-
cial power supply 500 is restarted (NO in step S103 in
Fig. 3).

[0038] When supplying of power from the commercial
power supply 500 is restarted (YES in step 103 in Fig.
3), the temperature storage processing unit 92 stores the
discharge temperature Td,,, detected by the discharge
temperature detection device 3a in the storage unit 93
(step S104 in Fig. 3).

[0039] Next, the temperature difference calculation



9 EP 3 447 405 A1 10

unit 94 reads out the discharge temperature Td 4 and
the discharge temperature Td,,, stored in the storage unit
93, and calculates the temperature difference ATd by
subtracting the discharge temperature Td,, from the dis-
charge temperature Td 4 (step S105 in Fig. 3).

[0040] The operation control unit95 compares the tem-
perature difference ATd calculated by the temperature
difference calculation unit 94 with the power-failure ref-
erence threshold value to determine whether or not the
temperature difference ATd is greater than the power-
failure reference threshold value (step S106 in Fig. 3).
When the temperature difference ATd is greater than the
power-failure reference threshold value (YES in step
S106 in Fig. 3), the operation control unit 95 executes
the compressor protection control (step S107 in Fig. 3),
and then rotationally drives the compressor 3 to execute
the normal operation control (step S108 in Fig. 3). By
contrast, when the temperature difference ATd is smaller
than or equal to the power-failure reference threshold
value (NO in step S106 in Fig. 3), the operation control
unit 95 rotationally drives the compressor 3 to execute
the normal operation control without executing the com-
pressor protection control (step S108 in Fig. 3).

[0041] As described above, in the air-conditioning ap-
paratus 100 according to the first embodiment, when a
power failure occurs, the power-failure detection unit 91
detects the power failure, and stores the discharge tem-
perature Td in the storage unit 93. Then, when supply-
ing of power is restarted after occurrence of the power
failure, the air-conditioning apparatus 100 automatically
restarts its operation. At this time, the air-conditioning
apparatus 100 compares the discharge temperature
Td,,, obtained after restarting of supplying of power, with
the discharge temperature Td; to determines whether
or not to execute the compressor protection control,
based on the result of the comparison.

[0042] To be more specific, when the temperature dif-
ference ATd between the discharge temperature Td,,
and the discharge temperature Td is smaller than or
equal to the power-failure reference threshold value, the
air-conditioning apparatus 100 omits the compressor
protection control, and returns to the normal operation
control which was executed before the power failure. On
the other hand, when the temperature difference ATd is
greater than the power-failure reference threshold value,
the air-conditioning apparatus 100 executes the com-
pressor protection control, and after the compressor pro-
tection control is ended, returns to the normal operation
control which was before occurrence of the power failure.
Thatis, when supplying of power is restarted after elapse
of a short time from occurrence of the power failure, the
air-conditioning apparatus 100 can omit the compressor
protection control, which is unnecessary in this case, and
can thus rapidly causes the compressor 3 to be operated
at the capacity at which the compressor 3 was operated
before occurrence of the power failure, and can also rap-
idly restore the state of the air in the to-be-air-conditioned
space to the air-conditioned state thereof prior to occur-
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rence of the power failure.

[0043] Further, since the time required until the dis-
charge temperature of the compressor 3 lowers by the
power-failure reference threshold value is shorter than
the time required until refrigerant accumulates in the
compressor 3, the refrigerant does not accumulate in the
compressor 3 within the time required until the discharge
temperature of the compressor 3 lowers by the power-
failure reference threshold value. Therefore, in the case
where the temperature difference ATd is smaller than or
equal to the power-failure reference threshold value, the
air-conditioning apparatus 100 can omit the compressor
protection control without damaging the compressor 3.
[0044] Therefore, in the air-conditioning apparatus
100, even if a condition during the power failure, for ex-
ample, the temperature of air during the power failure,
changes, it can be rapidly adjusted, and the state of air
in the to-be-air-conditioned space can be rapidly restored
to the air-conditioned state thereof prior to the power fail-
ure. Thus, the reliability is ensured.

Second embodiment

[0045] Fig. 4 is a schematic diagram illustrating a con-
figuration of an air-conditioning apparatus according to
the second embodiment of the present invention. A con-
figuration of an air-conditioning apparatus 100A will be
overall described with reference to Fig. 4. Components
which are the same as or similar to those of the air-con-
ditioning apparatus 100 according to the first embodi-
ment described above will be denoted by the same ref-
erence signs, and their descriptions will be omitted.
[0046] The outdoor unit 1 of the air-conditioning appa-
ratus 100A includes an inverter device 14, a heat-transfer
fin 14a, a first inverter device 15, a first heat-transfer fin
15a and a heat-transfer temperature detection device 17.
The inverter device 14 and the outdoor unit 1 drive a
compressor motor of the compressor 3 in response to a
control signal from the outdoor-unit control device 9. The
inverter device 14 produces a voltage for operating the
compressor 3, and supplies the produced voltage to the
compressor motor.

[0047] The heat-transfer fin 14a transfers heat gener-
ated in the inverter device 14. The heat-transfer fin 14a
is formed of, for example, a heatsink, and is provided in
the inverter device 14. The heat-transfer fin 14a transfers
heat, especially heat generated by a switching element
(not shown) included in the inverter device 14.

[0048] The heat-transfer temperature detection device
17 is, for example, a temperature sensor formed of a
thermistor, and is provided in the heat-transfer fin 14a.
The heat-transfer temperature detection device 17 de-
tects a heat-transfer temperature, which is the tempera-
ture of the heat-transfer fin 14a provided in the inverter
device 14. The heat-transfer temperature is included in
the "temperature information" in the present invention.
[0049] The first inverter device 15 drives a motor in-
cluded in the heat-source-side fan 7 in response to a
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control signal from the outdoor-unit control device 9. The
first heat-transfer fin 15a is formed of, for example, a
heatsink, and transfers heat generated in the first inverter
device 15.

[0050] The first inverter device 15 corresponds to the
"inverter device" in the present invention, and the first
heat-transfer fin 15a corresponds to the "heat-transfer
fin" in the present invention.

[0051] The indoor unit 2 of the air-conditioning appa-
ratus 100A includes a second inverter device 16 and a
second heat-transfer fin 16a. The second inverter device
16 drives a motor included in the load-side fan 8 in re-
sponse to a control signal from the indoor-unit control
device 10. The second heat-transfer fin 16a is formed of,
for example, a heatsink, and transfers heat generated in
the second inverter device 16.

[0052] The second inverter device 16 corresponds to
the "inverter device" in the present invention, and the
second heat-transfer fin 16a corresponds to the "heat-
transfer fin" in the present invention.

[0053] The outdoor-unit control device 9A has a func-
tion of controlling the operations of the inverter device 14
and the first inverter device 15. The indoor-unit control
device 10A has a function of controlling the operation of
the second inverter device 16. The other configurations
of the outdoor-unit control device 9A and the indoor-unit
control device 10A are the same as those of the outdoor-
unit control device 9 and the indoor-unit control device
10 in the first embodiment.

[0054] Fig. 5is a block diagram illustrating a functional
configuration of the outdoor-unit control device 9A as il-
lustrated in Fig. 4. The outdoor-unit control device 9A
includes a temperature storage processing unit 192, a
temperature difference calculation unit 194, and an op-
eration control unit 195 including a power-failure time de-
termination unit 195a.

[0055] The temperature storage processing unit 192
acquires, when the power-failure detection unit 91 de-
tects a power failure, information indicating the heat-
transfer temperature from the heat-transfer temperature
detection device 17, and stores the acquired information
indicating the discharge temperature in the storage unit
93 as a heat-transfer temperature Tinv. Furthermore,
the temperature storage processing unit 192 acquires,
when a power recovery is made from the power failure
state, information indicating the heat-transfer tempera-
ture from the heat-transfer temperature detection device
17, and stores the acquired information indicating the
heat-transfer temperature in the storage unit93 as aheat-
transfer temperature Tin,,. That is, in the second em-
bodiment, the storage unit 93 stores the heat-transfer
temperature Tinvy; and the heat-transfer temperature
Tinv,, as temperature information. The other configura-
tion of the temperature storage processing unit 192 is
the same as that of the temperature storage processing
unit 92 in the first embodiment.

[0056] The temperature difference calculation unit 194
calculates a difference between the heat-transfer tem-
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perature which is detected by the heat-transfer temper-
ature detection device 17 when the power recovery is
made from the power failure state and the heat-transfer
temperature which is detected by the heat-transfer tem-
perature detection device 17 when the power-failure de-
tection unit 91 detects the power failure. To be more spe-
cific, the temperature difference calculation unit 194
reads out the heat-transfer temperature Tinvy; and the
heat-transfer temperature Tinv,, from the storage unit
93 when supplying of power from the commercial power
supply 500 is restarted after occurrence of the power
failure, and calculates a temperature difference ATinv by
subtracting the heat-transfer temperature Tinv,, from the
heat-transfer temperature Tinv. Furthermore, the tem-
perature difference calculation unit 194 has a function of
outputting the calculated temperature difference ATinv
to the operation control unit 195.

[0057] The power-failure time determination unit 195a
compares the temperature difference ATinv calculated
by the temperature difference calculation unit 194 with a
power-failure reference threshold value to determine
whether or not the temperature difference ATinv is great-
er than the power-failure reference threshold value.
When the temperature difference ATinv is greater than
the power-failure reference threshold value, the power-
failure time determination unit 195a can determine that
the power-failure time is long, and the power-failure time
determination unit 195a thus outputs a control command
signalto the protection control unit95b. By contrast, when
the temperature difference ATinv is smaller than or equal
tothe power-failure reference threshold value, the power-
failure time determination unit 195a can determine that
the power-failure time is short, and the power-failure time
determination unit 195a thus outputs a control command
signal to the air-conditioning control unit 95c.

[0058] The power-failure reference threshold value is
setto 10 degrees C as in the first embodiment. The pow-
er-failure reference threshold value may be varied as ap-
propriate in accordance with, for example, the amount of
refrigerant in the air-conditioning apparatus 100A, the
type of the compressor 3 and the state of attachment of
the heat-transfer temperature detection device 17 or the
suction temperature detection device 11. That is, when
the temperature difference ATinv is smaller than or equal
to a power-failure reference threshold value which is set
in accordance with, for example, the amount of refriger-
antinthe air-conditioning apparatus 100, the compressor
3 can be prevented from being damaged even when the
compressor protection control is not performed.

[0059] As described above, the outdoor-unit control
device 9Aindirectly determines, when supplying of power
isrestarted, whether or notthe power-failure time is short,
based on the heat-transfer temperature detected by the
heat-transfer temperature detection device 17, and exe-
cutes protection necessity determination processing of
determining whether or not to execute the compressor
protection control before shifting to the normal operation
control.
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[0060] It should be noted that the temperature differ-
ence calculation unit 194 may store the temperature dif-
ference ATinv in the storage unit 93 or the like, instead
of outputting the temperature difference ATinv to the op-
eration control unit 195. In this case, the power-failure
time determination unit 195a may read out the tempera-
ture difference ATinv from the storage unit 93 or the like,
and perform determination processing.

[0061] Fig. 6 is a flowchart illustrating the operation of
the air-conditioning apparatus 100A as illustrated in Fig.
4. A control operation by the outdoor-unit control device
9A will be described with reference to Fig. 6, by referring
mainly to the protection necessity determination process-
ing.

[0062] First, the temperature storage processing unit
192 is on standby until the power-failure detection unit
91 detects a power failure (NO in step S201 in Fig. 6).
When the power-failure detection unit 91 detects a power
failure (YES in step S201 in Fig. 6), the temperature stor-
age processing unit 192 stores information indicating the
heat-transfer temperature Tinvy; detected by the heat-
transfer temperature detection device 17 in the storage
unit 93 (step S202 in Fig. 6). The operation of the air-
conditioning apparatus 100A is in a stopped state until
supplying of power from the commercial power supply
500 is restarted (NO in step S203 in Fig. 6).

[0063] When supplying of power from the commercial
power supply 500 is restarted (YES in step S203 in Fig.
6), the temperature storage processing unit 192 stores
the heat-transfer temperature Tinv,,, detected by the
heat-transfer temperature detection device 17 in the stor-
age unit 93 (step S204 in Fig. 6).

[0064] Next, the temperature difference calculation
unit 94 reads out the heat-transfer temperature Tinv g
and the heat-transfer temperature Tinv,, stored in the
storage unit 93, and calculates he temperature difference
ATinv by subtracting the heat-transfer temperature
Tinv,, from the heat-transfer temperature Tinv (step
S205 in Fig. 6).

[0065] The operation control unit 195 compares the
temperature difference ATinv calculated by the temper-
ature difference calculation unit 94 with the power-failure
reference threshold value to determine whether or not
the temperature difference ATinv is greater than the pow-
er-failure reference threshold value (step S206 in Fig. 6).
When the temperature difference ATinv is greater than
the power-failure reference threshold value (YES in step
S206 in Fig. 6), the operation control unit 195 performs
the compressor protection control (step S207 in Fig. 6),
and then rotationally drives the compressor 3 to perform
the normal operation control (step S208 in Fig. 6). On
the other hand, when the temperature difference ATinv
is smaller than or equal to the power-failure reference
threshold value (NO in step S206 in Fig. 6), the operation
control unit 195 rotationally drives the compressor 3 to
perform the normal operation control without performing
the compressor protection control (step S208 in Fig. 6).
[0066] As described above, in the air-conditioning ap-
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paratus 100A according to the second embodiment,
when a power failure occurs, the power-failure detection
unit 91 detects the power failure, and stores the heat-
transfer temperature Tinv in the storage unit 93. When
supplying of power is restarted after occurrence of the
power failure, the air-conditioning apparatus 100A auto-
matically restarts to operate. At this time, the air-condi-
tioning apparatus 100A compares the heat-transfer tem-
perature Tinv,, obtained after restating of supplying of
power with the heat-transfer temperature Tinv; to de-
termine whether or not to perform the compressor pro-
tection control, based on the result of the comparison.
[0067] To be more specific, when the temperature dif-
ference ATinv between the heat-transfer temperature
Tinv,, and the heat-transfer temperature Tinvis small-
er than or equal to the power-failure reference threshold
value, the air-conditioning apparatus 100A omits the
compressor protection control, and returns to the normal
operation control which was performed before occur-
rence of the power failure. On the other hand, when the
temperature difference ATinv is greater than the power-
failure reference threshold value, the air-conditioning ap-
paratus 100A executes the compressor protection con-
trol, and after the compressor protection controlis ended,
the air-conditioning apparatus 100A returns to the normal
operation control which was executed before occurrence
of the power failure. That is, in the case where supplying
of power is restarted after a short time elapses from oc-
currence of the power failure, the air-conditioning appa-
ratus 100A can omit the compressor protection control,
which is unnecessary in this case, and can thus rapidly
cause the compressor 3 to be operated at the capacity
at which the compressor 3 was operated before occur-
rence of the power failure, and can also rapidly restore
the state of the air in the to-be-air-conditioned space to
the air-conditioned state thereof prior to occurrence the
power failure.

[0068] Furthermore, since the time required until the
temperature of the heat-transfer fin 14a lowers by the
power-failure reference threshold value is shorter than
the time required until refrigerant accumulates in the
compressor 3, the refrigerant does not accumulate in the
compressor 3 within the time required until the temper-
ature of the heat-transfer fin 14a lowers by the power-
failure reference threshold value. Therefore, in the case
where the temperature difference ATinv is smaller than
or equal to the power-failure reference threshold value,
the air-conditioning apparatus 100A can omit the com-
pressor protection control without damaging the com-
pressor 3.

[0069] Therefore, in the air-conditioning apparatus
100A, even if a condition during the power failure, for
example, the temperature of air during the power failure,
changes, it can be rapidly adjusted, and the state of air
in the to-be-air-conditioned space can be rapidly restored
to the air-conditioned state thereof prior to the power fail-
ure. Thus, the reliability is ensured.

[0070] Furthermore, it should be noted that the tem-
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perature of the heat-transfer fin 14a provided at the in-
verter device 14 varies in accordance with the ambient
temperature of the inverter device 14 and the operation
capacity of the compressor 3, but does not vary in ac-
cordance with the amount of refrigerant. Therefore, the
air-conditioning apparatus 100A can more accurately de-
termine whether a power recovery is made from the pow-
er failure state in a short time period or not.

[0071] Fig. 4 illustrates by way of example the case
where the heat-transfer temperature detection device 17
is provided at the heat-transfer fin 14a; however, this is
anexample, andis notlimitative. Thatis, the heat-transfer
temperature detection device 17 may be provided at the
first heat-transfer fin 15a or the second heat-transfer fin
16a. In this case, the outdoor-unit control device 9A may
perform the protection necessity determination process-
ing or the like based on the heat-transfer temperature
detected by the heat-transfer temperature detection de-
vice 17 provided at the first heat-transfer fin 15a or the
second heat-transfer fin 16a.

[0072] In particular, since the change of the internal
temperature of a room corresponding to the to-be-air-
conditioned space is relatively smaller than that of the
outside of the room, the protection necessity determina-
tion processing can be more accurately performed than
in the case where the heat-transfer temperature detec-
tion device 17 is provided at the second heat-transfer fin
16a provided in the indoor unit 2.

Third embodiment

[0073] Fig. 7 is a schematic diagram illustrating a con-
figuration of an air-conditioning apparatus according to
the third embodiment of the present invention. A config-
uration of a configuration of an air-conditioning apparatus
100B will be overall described with reference to Fig. 7.
Components which are the same or similar to those in
the air-conditioning apparatus 100 and the air-condition-
ing apparatus 100A according to the above embodiments
described above will be denoted by the same reference
signs, and their descriptions will thus be omitted.
[0074] As illustrated in Fig. 7, the outdoor unit 1 of the
air-conditioning apparatus 100B includes an outdoor-unit
control device 9B, a power-failure time measurement de-
vice 18, and a standby power supply device 19. The pow-
er-failure time measurement device 18 is a timer which
measures time, and measures a power-failure time,
which is a period of time for which a power-failure state
continues. The standby power supply device 19 is, for
example, a battery, and supplies power to the power-
failure time measurement device 18 during a power fail-
ure.

[0075] Fig. 8is a block diagram illustrating a functional
configuration of the outdoor-unit control device 9B as il-
lustrated in Fig. 7. The outdoor-unit control device 9B
includes a power-failure time processing unit 296 and an
operation control unit 295 including a power-failure time
determination unit 295a.
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[0076] The power-failure time processing unit 296 out-
puts a measurement start command to the power-failure
time measurement device 18 when the power-failure de-
tection unit 91 detects a power failure. Thatis, the power-
failure time measurement device 18 starts to measure
time in response to the measurement start command
from the power-failure time processing unit 296. Further-
more, the power-failure time processing unit 296 outputs
a measurement stop command to the power-failure time
measurement device 18 when supplying of power from
the commercial power supply 500 is restarted. That is,
the power-failure time measurement device 18 stops
measurement of time in response to the measurement
stop command from the power-failure time processing
unit 296.

[0077] The power-failure time processing unit 296 ac-
quires the time measured by the power-failure time
measurement device 18 as a power-failure time Tpf. Fur-
thermore, the power-failure time processing unit 296 has
a function of outputting the power-failure time Tpf ac-
quired from the power-failure time measurement device
18 to the power-failure time determination unit 295a.
[0078] The power-failure time determination unit 295a
compares the power-failure time Tpf with a power-failure
reference time to determine whether or not the power-
failure time Tpf is longer than the power-failure reference
time. When the power-failure time Tpf is longer than the
power-failure reference time, the power-failure time de-
termination unit 295a outputs a control command signal
to the protection control unit 95b. By contrast, when the
power-failure time Tpfis smaller than or equal to the pow-
er-failure reference time, the power-failure time determi-
nation unit 295a outputs a control command signal to the
air-conditioning control unit 95c.

[0079] It should be noted that several hours are taken
until refrigerant accumulates in the compressor 3. Fur-
ther, the time required until the refrigerant accumulates
in the compressor 3 after occurrence of power failure
varies in accordance with, for example, the amount of
refrigerant in the air-conditioning apparatus 100B and
the type of the compressor 3. Therefore, the power-fail-
ure reference time is set in accordance with, for example,
the amount of refrigerant in the air-conditioning appara-
tus 100B and the type of the compressor 3. In the case
where it is assumed that the refrigerant accumulates in
the compressor 3 relatively early, the power-failure ref-
erence time is set to, for example, 60 minutes.

[0080] As described above, the outdoor-unit control
device 9B directly determines whether or not the power-
failure time is short, based on the power-failure time Tpf
which is measured by the power-failure time measure-
ment device 18 when supplying of power is restarted,
and performs the protection necessity determination
processing of determining whether or not to perform the
compressor protection control before shifting to the nor-
mal operation control.

[0081] In this case, at least one of the power-failure
time measurement device 18 and the standby power sup-



17 EP 3 447 405 A1 18

ply device 19 may be provided in the outdoor-unit control
device 9B. Furthermore, the power-failure time measure-
ment device 18 and the standby power supply device 19
may be provided in the indoor unit 2. In this case, for
example, at least one of the power-failure time measure-
ment device 18 and the standby power supply device 19
may be provided in the indoor-unit control device 10.
[0082] The power-failure time processing unit 296 may
store the power-failure time Tpf in an internal memory
(not shown) or the like, instead of outputting the power-
failure time Tpf to the power-failure time determination
unit 295a. In this case, the power-failure time determina-
tion unit 295a may read out the power-failure time Tpf
from the internal memory or the like, and perform the
determination processing.

[0083] Fig. 9 is a flowchart illustrating the operation of
the air-conditioning apparatus 100B as illustrated in Fig.
7. A control operation by the outdoor-unit control device
9B will be described with reference to Fig. 9, by referring
mainly to the protection necessity determination process-
ing.

[0084] First, the power-failure detection unit 91 is on
standby until a power failure is detected (NO in step S301
Fig. 9). When the power-failure detection unit 91 detects
a power failure (YES in step S301 in Fig. 9), the power-
failure time processing unit 296 outputs a measurement
start command to the power-failure time measurement
device 18 to cause the power-failure time measurement
device 18 to start to measure time (step S302 in Fig. 9).
The operation of the air-conditioning apparatus 100B is
in the stopped state until supplying of power from the
commercial power supply 500 is restarted (NO in step
S303in Fig. 9).

[0085] When supplying of power from the commercial
power supply 500 is restarted (YES in step S303 in Fig.
9), the power-failure time processing unit 296 outputs a
measurement stop command to the power-failure time
measurement device 18 to cause the power-failure time
measurement device 18 to stop measurement of time.
Then, the power-failure time processing unit 296 ac-
quires the power-failure time Tpf measured by the power-
failure time measurement device 18 (step S304 in Fig. 9).
[0086] Next, the operation control unit 295 compares
the power-failure time Tpf with the power-failure refer-
ence time to determine whether or not the power-failure
time Tpf is greater than the power-failure reference time
(step S305 in Fig. 9). When the power-failure time Tpfis
greater than the power-failure reference time (YES in
step S305 in Fig. 9), the operation control unit 295 per-
forms the compressor protection control (step S306 in
Fig. 9), and then rotationally drives the compressor 3 to
perform the normal operation control (step S307 in Fig.
9). On the other hand, when the power-failure time Tpf
is shorter than or equal to the power-failure reference
time (NO in step S305 in Fig. 9), the operation control
unit 295 rotationally drives the compressor 3 to perform
the normal operation control without performing the com-
pressor protection control (step S307 in Fig. 9).
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[0087] As described above, in the case where supply-
ing of power is restarted after a short time elapses from
the power failure, the air-conditioning apparatus 100B
can omit the compressor protection control, which is un-
necessary, and can thus rapidly cause the compressor
3 atthe capacity at which the compressor 3 was operated
before occurrence of the power failure, and also rapidly
restore the state of the air in the to-be-air-conditioned
space to the air-conditioned state thereof priorto the pow-
er failure. That s, in the air-conditioning apparatus 100B,
even if a condition during the power failure, for example,
the temperature of air during the power failure, changes,
it can be rapidly adjusted, and the state of air in the to-
be-air-conditioned space can be rapidly restored to the
air-conditioned state thereof prior to the power failure.
Thus, the reliability is ensured.

[0088] It should be noted that the air-conditioning ap-
paratuses 100 and 100A according to the above embod-
iments store temperature information obtained prior to
occurrence of the power failure, and compare the tem-
perature information with temperature information ob-
tained after a power recovery to execute the protection
necessity determination processing. In this case, in the
case where the time required until the discharge temper-
ature of the compressor 3 or the temperature of the heat-
transfer fin 14a or the like lowers is compared with the
time required until refrigerant accumulates after occur-
rence of the power failure, as described above, the time
required until the refrigerant accumulates after occur-
rence ofthe powerfailure is longer. Therefore, even when
the discharge temperature of the compressor 3 or the
temperature of the heat-transfer fin 14a or the like is
smaller than or equal to the power-failure reference
threshold value, there is a case where a sufficient margin
is allowed until the refrigerant accumulates, that is, there
is a case where the refrigerant does not accumulate, al-
though this depends on the accuracy of setting the power-
failure reference threshold value.

[0089] In view of this point, the air-conditioning appa-
ratus 100B according to the third embodiment performs
the protection necessity determination processing based
on the power-failure time Tpf measured by the power-
failure time measurement device 18, that is, an actually
measured value of the power-failure time. Then, the pow-
er-failure reference time to be compared with the power-
failure time Tpf can be set to be longer and in such a way
as to prevent the compressor 3 from being damaged, in
direct consideration of the time required until the refrig-
erant accumulates after occurrence of the power failure.
That is, the air-conditioning apparatus 100B has a func-
tion of directly measuring the power-failure time, and can
thus determine whether or not to perform the compressor
protection control, with higher accuracy. Thus, an oper-
ation omitting the unnecessary compressor protection
control can be achieved without losing the reliability.
[0090] In this case, the outdoor unit 1 may include an
outside-air temperature detection device (not shown),
which is, for example, a temperature sensor formed of a
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thermistor, and detects an outside-air temperature,
which is the temperature of outside air. In this case, the
power-failure reference time may be set based on an
inside-outside temperature difference, which is a differ-
ence between the outside-air temperature detected by
the outside-airtemperature detection device and the tem-
perature of indoor air which is detected by the suction
temperature detection device 11.

[0091] Inthe case where such a configuration is adopt-
ed, for example, the power-failure time determination unit
295a may acquire information indicating the temperature
of outside air and the temperature of indoor air from the
outside-air temperature detection device and the suction
temperature detection device 11 to find out the inside-
outside temperature difference. Then, the power-failure
time determination unit 295a may set the power-failure
reference time based on the inside-outside temperature
difference, and apply the set power-failure reference time
to the comparison with the power-failure time Tpf.
[0092] In the case where the inside-outside tempera-
ture difference is great, the refrigerant more easily accu-
mulates in the compressor 3. Therefore, in this case, the
power-failure time determination unit 295a may change
the power-failure reference time such that the greater the
inside-outside temperature difference, the shorter the
power-failure reference time. As a result, the outdoor-
unit control device 9B can execute the protection neces-
sity determination processing with higher accuracy. For
example, a temperature difference time table in which
inside-outside temperature differences and power-fail-
ure reference times are associated with each other may
be stored in the internal memory or the like, and with
respect to the found inside-outside temperature differ-
ence, the power-failure time determination unit295a may
refer to the temperature difference time table to deter-
mine an associated power-failure reference time.
[0093] The embodiments described above are prefer-
able examples of the air-conditioning apparatus, and the
technical scope of the present invention is not limited to
the embodiments. For example, regarding the above em-
bodiments, a description is made by referring to by way
of example the case where the protection control unit 95b
energizes the electric heater provided in the compressor
3 to perform the compressor protection control; however,
this is an example, and is not limitative. The protection
control unit 95b may perform the compressor protection
control by applying, to a coil (not shown) of an electric
motor included in the compressor 3, a voltage which is
set low so as not to cause the electric motor to rotate,
and heating the compressor 3 with heat generated by
the coil. In the case of adopting such a configuration, it
is not necessary to provide the electric heat in the com-
pressor 3.

[0094] Furthermore, in the embodiments, the air-con-
ditioning apparatuses 100, 100A and 100B are described
above by way of example as air-conditioning apparatus-
es dedicated to the cooling operation, but they are not
limited to such air-conditioning apparatuses. For exam-

10

15

20

25

30

35

40

45

50

55

1"

ple, the air-conditioning apparatuses 100, 100A and
100B may be formed to include a four-way valve which
switches the flow of refrigerant, and be thus capable of
performing a heating operation, a defrosting operation,
etc. That is, regarding the above embodiments, it is de-
scribed above by way of example that the heat-source-
side heat exchanger 4 functions as a condenser, and the
load-side heat exchanger 6 functions as an evaporator;
however, the heat-source-side heat exchanger 4 may
function as the evaporator, and the load-side heat ex-
changer 6 may function as the condenser.

[0095] Moreover, regarding the above embodiments,
itis described above by way of example that the outdoor-
unit control device included in the outdoor unit 1 functions
as a main controller, and performs the protection neces-
sity determination processing, etc.; however, this is an
example, and is not limitative. For example, the outdoor-
unit control device included in the indoor unit 2 may func-
tion as the main controller to perform the protection ne-
cessity determination processing, etc. In the air-condi-
tioning apparatus according to each of the above em-
bodiments, as its controller, only one controller may be
provided, and may be made to have the functions of both
the outdoor-unit control device and indoor-unit control
device.

[0096] In addition, Figs. 1, 4 and 7 illustrate by way of
example the air-conditioning apparatuses 100, 100A and
100B as separate-type air-conditioning apparatuses, in
which the outdoor unit 1 and the indoor unit 2 are sepa-
rately provided; however, as each of the air-conditioning
apparatuses 100, 100A and 100B, an integrated-type air-
conditioning apparatus may be applied in which the func-
tion of the outdoor unit 1 and the function of the indoor
unit 2 are combined.

Reference Signs List

[0097] 1 outdoor unit 2 indoor unit 3 compressor 3a
discharge temperature detection device 4 heat-source-
side heat exchanger 5 expansion valve 6 load-side heat
exchanger 7 heat-source-side fan 8 load-side fan 9, 9A,
9B outdoor-unit control device 10 indoor-unit control de-
vice 11 suction temperature detection device 12 input
device 13 refrigerant pipe 14 inverter device 14a heat-
transfer fin 15 first inverter device 15a first heat-transfer
fin 16 second inverter device 16a second heat-transfer
fin 17 heat-transfer temperature detection device 18 pow-
er-failure time measurement device 19 standby power
supply device 91 power-failure detection unit 92, 192
temperature storage processing unit 93 storage unit 94,
194 temperature difference calculation unit 95, 195, 295
operation control unit 95a, 195a, 295a power-failure time
determination unit 95b protection control unit 95¢ air-con-
ditioning control unit 100, 100A, 100B air-conditioning
apparatus 296 power-failure time processing
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Claims

An air-conditioning apparatus in which a compres-
sor, a heat-source-side heat exchanger, an expan-
sion valve and a load-side heat exchanger are cou-
pled to each other by a refrigerant pipe to form a
refrigerant circuit, the air-conditioning apparatus
comprising:

a controller configured to control the refrigerant
circuit; and

a temperature detection device configured to
detect a temperature related to the refrigerant
circuit as temperature information,

wherein the controller includes:

a power-failure detection unit configured to
detect a power failure;

a temperature difference calculation unit
configured to calculate a difference be-
tween a temperature which is detected as
the temperature information when a power
recovery is made from a power-failure state
and a temperature which is detected as the
temperature information when the power-
failure detection unit detects the power fail-
ure; and

an operation control unit configured to:

perform compressor protection control
of heating the compressor for a fixed
period of time and then rotationally
drive the compressor, when the differ-
ence is greater than a power-failure ref-
erence threshold value; and
rotationally drive the compressor with-
out performing the compressor protec-
tion control, when the difference is
smaller than or equal to the power-fail-
ure reference threshold value.

The air-conditioning apparatus of claim 1, wherein
the temperature detection device is provided on a
discharge side of the compressor, and is configured
to detect a temperature of refrigerant discharged
fromthe compressor as the temperature information.

The air-conditioning apparatus of claim 1,

wherein the compressor is driven by an inverter cir-
cuit,

wherein the inverter circuit includes a heat-transfer
fin configured to transfer heat generated by the in-
verter circuit, and

wherein the temperature detection device is provid-
ed at the heat-transfer fin, and is configured to detect
a temperature of the heat-transfer fin as the temper-
ature information.
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4.

The air-conditioning apparatus of claim 1,

wherein for at least one of the heat-source-side heat
exchanger and the load-side heat exchanger, a fan
to be driven by an inverter circuit is provided,
wherein the inverter circuit includes a heat-transfer
fin configured to transfer heat generated by the in-
verter circuit, and

wherein the temperature detection device is provid-
ed at the heat-transfer fin, and is configured to detect
a temperature of the heat-transfer fin as the temper-
ature information.

An air-conditioning apparatus in which a compres-
sor, a heat-source-side heat exchanger, an expan-
sion valve and a load-side heat exchanger are cou-
pled to each other by a refrigerant pipe to form a
refrigerant circuit, the air-conditioning apparatus
comprising:

a controller configured to control an operation
of the refrigerant circuit; and

a power-failure time measurement device con-
figured to measure a power-failure time which
is a period of time in which a power-failure state
continues,

wherein the controller including an operation
control unit configured to:

perform compressor protection control of heat-
ing the compressor for a fixed period of time and
then rotationally drive the compressor, when the
power-failure time is longer than a power-failure
reference time; and

rotationally drive the compressor without per-
forming the compressor protection control,
when the power-failure time is shorter than or
equal to the power-failure reference time.
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