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AIR CONDITIONING DEVICE

When defrost operation is initiated in any one of a plurality of air conditioners, the defrost initiation conditions
are modified for the other air conditioners apart from the air conditioner that has initiated defrost operation.
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Description
Technical Field

[0001] Embodiments described hereinrelate generally
to an air conditioning apparatus comprising air condition-
ers.

Background Art

[0002] In an air conditioner comprising a heat-pump-
type refrigerating cycle which sequentially connects a
compressor, a four-way valve, an outdoor heat exchang-
er,adecompression device, and an indoor heatexchang-
er by piping and circulates a refrigerant to draw heat from
outdoor air and heat indoor air, frost gradually attaches
on the surface of the outdoor heat exchanger functioning
as an evaporator with progress of the heating and, when
a frost dosage increases, a heat amount drawn from the
outdoor air decreases and a heating capacity decreases.
[0003] As a measure, a defrosting operation of moni-
toring a frosting condition of the outdoor heat exchanger
from temperature of the outdoor heat exchanger and the
like, directly supplying a discharge refrigerant (high-tem-
perature refrigerant) of the compressor to the outdoor
heat exchanger when a frost dosage increases, and de-
frosting the outdoor heat exchanger with the heat of the
high-temperature refrigerant is executed.

Citation List
Patent Literature

[0004] Patent Literature 1: JP 2010-121798 A

Summary of Invention
Technical Problem

[0005] Inan air conditioning apparatus air-conditioning
the same air conditioning area with a plurality of air con-
ditioners, when a plurality of air conditioners simultane-
ously start a defrosting operation, a heating capacity be-
comes slightly short, the indoor temperature of the air
conditioning area decreases, which may give discomfort
to a resident.

[0006] The embodiments described herein aim to pro-
vide an air conditioning apparatus capable of suppress-
ing decrease in an indoor temperature caused by defrost-
ing as much as possible.

Solution to Problem

[0007] The air conditioning apparatus of claim 1 in-
cludes a plurality of air conditioners each including a heat-
pump-type refrigerating cycle composed of a compres-
sor, a four-way valve, an outdoor heat exchanger, a de-
compression device, and an indoor heat exchanger, and
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executing a defrosting operation for the outdoor heat ex-
changer when defrosting start conditions of the outdoor
heat exchanger are met, and a controller, at start of de-
frosting of any one of the air conditioners, changing the
defrosting start conditions of the air conditioners exclud-
ing the air conditioner starting defrosting.

Brief Description of Drawings
[0008]

FIG. 1 is a diagram showing a structure of an em-
bodiment.

FIG. 2 is a flowchart showing control executed in
relation to communication between a master unitand
a slave unit in the embodiment.

FIG. 3 is a flowchart showing control which each of
the master unit and the slave unit executes in the
embodiment.

FIG. 4 is a chart showing execution of a defrosting
operation of each air conditioner and a defrosting
start condition according to the execution in the em-
bodiment.

Mode for Carrying Out the Invention

[0009] One of embodiments will be described herein-
after with reference to the accompanying drawings.
[0010] As showninFIG. 1, indoor units 20 of a plurality
of air conditioners 1a, 1b, ... In configuring an air condi-
tioning apparatus are arranged in the same air condition-
ing area R.

[0011] An air conditioner 1a serving as a master unit
comprises a heat-pump-type refrigerating cycle formed
by sequentially connecting a compressor 11, a four-way
valve 12, an outdoor heat exchanger 13, a decompres-
sion device, for example, electric expansion valve 14,
and an indoor heat exchanger 21 by piping.

[0012] At the cooling operation, a refrigerant dis-
charged from the compressor 11 flows into the outdoor
heat exchanger (condenser) 13 through the four-way
valve 12, the refrigerant flowing out from the outdoor heat
exchanger 13 flows into the indoor heat exchanger (evap-
orator) 21 through the electric expansion valve 14, and
the refrigerant flowing out from the indoor heat exchanger
21 is sucked into the compressor 11 through the four-
way valve 12.

[0013] At the heating operation, the refrigerant dis-
charged from the compressor 11 flows into the indoor
heat exchanger (condenser) 21 through the four-way
valve 12, the refrigerant flowing out from the indoor heat
exchanger 21 flows into the outdoor heat exchanger
(evaporator) 13 through the electric expansion valve 14,
and the refrigerant flowing out from the outdoor heat ex-
changer 13 is sucked into the compressor 11 through the
four-way valve 12, as represented by arrows, by change
of the flow path of the four-way valve 12. At the defrosting
operation for the outdoor heat exchanger 13 in the heat-
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ing operation, the same flow of the refrigerant as that at
the cooling operation is formed by return of the flow path
of four-way valve 12.

[0014] Anoutdoorfan 15 sucking outdoor airand pass-
ing the outdoor air to the outdoor heat exchanger 13 is
arranged in the vicinity of the outdoor heat exchanger
13, and an outside air temperature sensor 16 detecting
an outside air temperature To is arranged in a suction air
path of the outdoor fan 15. An indoor fan 22 sucking the
indoor air of the air conditioning area and passing the air
through the indoor heat exchanger 21 is arranged in the
vicinity of the indoor heat exchanger 21, and an indoor
temperature sensor 23 detecting a temperature (referred
to as an indoor temperature) Ta of the indoor air is ar-
ranged in a suction path of the indoor fan 22.

[0015] The compressor 11, the four-way valve 12, the
outdoor heat exchanger 13, the electric expansion valve
14, the outdoor fan 15, and the outside air temperature
sensor 16 are accommodated in an outdoor unit 10 to-
gether with an outdoor controller 18a, and the indoor unit
21, the indoor fan 22, and the indoor temperature sensor
23 are accommodated in the indoor unit 20 together with
an indoor controller 24a. The outdoor controller 18a and
the indoor controller 24a are interconnected through a
serial signal line 31 synchronous with a power supply
voltage, and a remote control-type operator (simply re-
ferred to as a remote controller) 33 for the operation and
for operating condition setting is connected to the indoor
controller 24a through a cable 32. The remote controller
33 is attached onto a wall surface of the air conditioning
area or the like and can easily be controlled by the user.
[0016] The outdoor controller 18a is composed of a
microcomputer and peripheral circuits thereof, controls
the compressor 11, the four-way valve 12, the electric
expansion valve 14, and the outdoor fan 15 in response
to instructions from the indoor controller 24a, and sends
data such as the detection temperature (referred to as
an outside air temperature) To of the outside air temper-
ature sensor 16 and the detection temperature (referred
to as a heat exchanger temperature) Te of a heat ex-
change temperature sensor 17 to the indoor controller
24a by a serial signal line 31.

[0017] The indoor controller 24a is composed of a mi-
crocomputer and peripheral circuits thereof and controls
the operation of the air conditioner 1a in accordance with
control of the remote controller 33, the operating condi-
tion set by the remote controller 33, data transmitted from
the outdoor controller 18a, and the like. In addition, the
indoor controller 24a preliminarily stores defrosting start
conditions for the outdoor heat exchanger 13 in an inter-
nal memory and executes a defrosting operation for the
outdoor heat exchanger 13 when the defrosting start con-
ditions are met.

[0018] Thedefrosting startconditions include a firstde-
frosting start condition that a difference ATe (= Teo - Te)
between the heat exchanger temperature Te of the out-
door heat exchanger 13 (detection temperature of the
heat exchange temperature sensor 17) and a reference
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value Teo determined depending on the heat exchanger
temperature Te of the outdoor heat exchanger 13 at the
start of heating, is higher than or equal to a threshold
value A, and a second defrosting start condition that the
heat exchanger temperature Te of the outdoor heat ex-
changer 13 after passage of a certain time t2 from the
start of heating is lower than a predetermined limit value
Tex. The threshold value A is a value selected depending
on an outside air temperature To and, for example, 6°C
are selected in a case where To > 0°C and, for example,
4°C are selected in a case where 0°C > To > -10°C and,
forexample, 2°C are selectedin acase where To<-10°C.
[0019] A bus line 40 for control and for data transmis-
sion is connected between the indoor controller 24a and
indoor controllers 24b to 24n.

[0020] Air conditioners 1b to 1n are merely different
from the air conditioner 1a with respect to a feature of
including outdoor controllers 18b to 24n and the indoor
controllers 24b to 24n and the basic structure thereof is
the same as that of the air conditioner 1a.

[0021] Theindoor controllers 24b to 24n are composed
of microcomputers and peripheral circuits thereof and
totally control the operations of the air conditioners in
response to the data transmitted from the respective out-
door controllers 18b to 18n and the instruction from the
indoor controller 24a.

[0022] In addition, the indoor controllers 24b to 24n
preliminarily store defrosting start conditions for the re-
spective outdoor heat exchangers 13 in internal memo-
ries, and execute the defrosting operation for the respec-
tive outdoor heat exchangers 13 together with the out-
door controllers 18b to 18n when the defrosting start con-
ditions are met. The defrosting start conditions are the
same as the defrosting start conditions (first defrosting
start condition and second defrosting start condition) of
the indoor controller 24a.

[0023] When a group control mode of controlling the
air conditioners 1a, 1b, ... In as one group is set with the
remote controller 33, the air conditioner 1a and the indoor
controller 24a function as the master unit which is the
center of the control, and the remaining air conditioners
1b to 1n and the indoor controllers 24b to 24n function
as slave units following the instructions of the master unit.
[0024] The indoor controller 24a of the air conditioner
1a comprises a first control section C1, a second control
section C2, a third control section C3, and a fourth control
section C4 as main functions relating to the linkage of
the master unit and the slave units.

[0025] The first control section C1 executes commu-
nication with the indoor controllers 24a to 24n regularly
as needed through the data bus line 40. Presence or
absence of the defrosting start conditions, the operation
state, and the like can be mutually recognized by the
master unit and the slave units by this communication.
[0026] When the defrosting start conditions for the air
conditioner of any one of the air conditioners 1a to 1n
have been met and the air conditioner starts the defrost-
ing operation, the second control section C2 changes the
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defrosting start conditions of the air conditioners other
than the air conditioner (i.e., the air conditioner where
the defrosting start conditions have been met) to the di-
rection of being met later than usual ("later defrosting"
mode).

[0027] When the air conditioner where the defrosting
start conditions have been met starts defrosting and the
defrosting operation is ended, after changing the direc-
tion of being met later by the second control section C2,
the third control section C3 changes the defrosting start
conditions of the air conditioner which are changed in the
direction of being later to a direction of being met earlier
than usual ("earlier defrosting" mode).

[0028] When the defrosting start conditions of the air
conditioner which are changed in the direction of being
met later by the second control section C2 are met and
the air conditioner starts the defrosting operation, the
fourth control section C4 reduces arise capacity torestart
heating of the air conditioner after the defrosting opera-
tion is ended.

[Control of Master Unit]

[0029] The control which the indoor controller 24a of
the master unit executes in relation to the communication
with the slave units will be described with reference to a
flowchart of FIG. 2. Steps S1, S2 ... in the flowchart will
be simply referred to as S1, S2 ...

[0030] When the start control of the heating operation
is executed with the remote controller 33 (YES in S1),
the indoor controller 24a instructs the indoor controllers
24b to 24n to start the heating operation (S2) and in-
structs the indoor controllers 24b to 24n of a target indoor
temperature (also referred to as a setting temperature)
Ts set with the remote controller 33 (S3). Then, after the
heating operation is started, the indoor controller 24a
monitors a "defrosting" notice (i.e., a notice that the de-
frosting start conditions have been met) of the indoor
controller 24a and the indoor controllers 24b to 24n (S4).
When the "defrosting" notice is not sent (NO in S4), the
indoor controller 24a monitors an "end of defrosting" no-
tice (i.e., a notice that the defrosting operation is ended)
of the indoor controller 24a and the indoor controller 24b
to 24n (S6). When the "end of defrosting" notice is not
sent (NO in S6), the indoor controller 24a monitors a stop
control of the remote controller 33 (S8) .

[0031] When the stop control is not made (NO in S8),
the indoor controller 24a returns to S3 and repeats the
same processes as those described above. When the
stop control is made (YES in S8), the indoor controller
24a indicates the indoor controllers 24b to 24n to stop
the heating operation (S9).

[0032] When the "defrosting" notice is sent from either
of the indoor controller 24a and the indoor controllers 24b
to 24n in the determination of S4 (YES in S4), the indoor
controller 24a notifies all the indoor controllers 24b to 24n
that are the slave units of "defrosting" (S5) and shifts to
the determination in S8.
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[0033] When the "end of defrosting” notice is sent from
either of the indoor controller 24a and the indoor control-
lers 24b to 24n in the determination of S6 (YES in S6),
the indoor controller 24a notifies all the indoor controllers
24b to 24n that are the slave units of the "end of defrost-
ing" notice (S7) and shifts to the determination of S8.

[Control of Master Unit and Slave Units]

[0034] The control executed by each of the master unit
and the slave units will be described with reference to a
flowchart of FIG. 3. An example of the defrosting opera-
tion executed by the air conditioners 1a to 1c and an
example on how the defrosting start conditions of the air
conditioner 1a are varied with the execution of the de-
frosting operation of the air conditioners 1a to 1c are
shown in FIG. 4.

[0035] When the instruction of starting the heating op-
eration is sent (YES in S11), the indoor controller 24a
and the indoor controllers 24b to 24n start the heating
operation of each air conditioner (S12) and control each
heating capacity (operation frequency F of each com-
pressor 11) in accordance with a difference AT between
the targetindoor temperature Ts set with the remote con-
troller 33 and the indoor temperature Ta detected by the
indoor temperature sensor 23 (S13). After a certain time
t1 (for example, 15 minutes) has elapsed since the start
of the heating operation (YES in S14), the indoor con-
trollers 24a to 24n update and store in the internal mem-
ories a value obtained by subtracting a predetermined
value, for example, 2°C from the current heat exchanger
temperature Te of each outdoor heat exchanger 13 as a
reference value Teo (= Te - 2°C) of each defrosting start
condition (S15). Then, the indoor controllers 24a to 24n
monitor the "defrosting" notice (S16).

[0036] For example, when the defrosting start condi-
tions are metin the indoor controller 24b of the slave unit,
the indoor controller 24b notifies the indoor controller 24a
of the master unit of "defrosting". The indoor controller
24a of the master unit which receives the "defrosting”
notice notifies all the indoor controllers 24b to 24n of the
slave units of "defrosting” (YES in S4, and S5).

[0037] The control executed by the indoor controller
24a representing the indoor controllers 24a to 24n which
have received the "defrosting" notice will be described
below.

[0038] When the "defrosting” notice is not sent (NO in
S16) and the "end of defrosting" notice is not sent (NO
in S18), the indoor controller 24a bypasses to shift to the
determination in S20 without executing the "later defrost-
ing" mode setting process of S17 and the "earlier defrost-
ing" mode setting process of S19 and monitors whether
the difference ATe (= Teo - Te)between the reference
value Teo (= Te - 2°C) and the current heat exchanger
temperature Te of the outdoor heat exchanger 13 as
stored in S15 is more than or equal to the threshold value
A or not (S20). Since the "later defrosting" mode setting
process of S17 and the "earlier defrosting" mode setting
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process of S19 are not executed, the setting of the "nor-
mal defrosting" mode is continued.

[0039] When the difference ATe is not more than or
equal to the threshold value A (NO in S20; when defrost-
ing is little), the indoor controller 24a monitors whether a
certain time, for example, 40 minutes have elapsed after
the start of the heating operation and whether the current
heat exchanger temperature Te of the outdoor heat ex-
changer 13 is lower than a predetermined limit value (for
example, -20°C) Tex or not (S21). When the certain time,
i.e., 40 minutes have not elapsed after the start of the
heating operation or when the current heat exchanger
temperature Te of the outdoor heat exchanger 13 is not
lower than the limit value (NO in S21), the indoor con-
troller 24a shifts to determination of the stop instruction
of S29 of a subsequent stage.

[0040] When the heating operation continues, for ex-
ample, more than 40 minutes while the outside air tem-
perature To is low to, for example, approximately -20°C,
frost of the outdoor heat exchanger 13 may not be able
to be removed by executing the defrosting operation and,
therefore, the determination of S21 is adopted as the
defrosting start condition to deal with such a low outside
air temperature environment.

[0041] When the difference ATe is more than or equal
to the threshold value A (YES in S20) or when the certain
time, i.e., 40 minutes have elapsed since the start of the
heating operation and the heat exchanger temperature
Te is lower than the limit value Tex (YES in S21), the
indoor controller 24a starts the defrosting operation of
the air conditioner 1a (S22) and notifies all the indoor
controllers 24b to 24n of the slave units of "defrosting"
(S23) by determining that defrosting for the outdoor heat
exchanger 13 is necessary. A high-temperature refriger-
ant discharged from the compressor 11 is directly sup-
plied to the outdoor heat exchanger 13 through the four-
way valve 12 directly, and the frost attached onto the
surface of the outdoor heat exchanger 13 is removed by
the heat of the high-temperature refrigerant, by the start
of the defrosting operation.

[0042] After the start of the defrosting operation, the
indoor controller 24a waits for the end-of-defrosting con-
ditions determined based on, for example, the heat ex-
changer temperature Te of the outdoor heat exchanger
13 being met (S24).

[0043] When the end-of-defrosting conditions are met
(YES in S24), the indoor controller 24a ends the defrost-
ing operation of the air conditioner 1a and notifies all the
indoor controllers 24b to 24n of the slave units of "end of
defrosting" (S25). Then, since the setting of the "normal
defrosting" mode that the reference value Teo and the
limit value Tex are not changed continues at this time
(YES in S26), the indoor controller 24a bypasses to re-
start the heating operation without executing a shift can-
cellation process of next S27 (S28). At the restart of the
heating operation, since the setting of the "normal de-
frosting" mode continues at this time (YES in S29), the
indoor controller 24a bypasses to monitor the instruction
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of stopping the heating operation without executing a ca-
pacity reduction process of S30 (S31). When the stop
instruction is not sent (NO in S31), the indoor controller
24a returns to S16 and repeats the same processes as
those described above.

[0044] When the "defrosting" notice is sent in the de-
termination of S16 (YES in S16), the indoor controller
24a stores in the internal memory a value obtained by
subtracting a predetermined value, forexample, 1°C from
the original reference value Teo updated and stored in
S15 as a new reference value Teo (= original Teo - 1°C)
and stores in the internal memory a value obtained by
subtracting a predetermined value, forexample, 1°C from
the limit value Tex for the heat exchanger temperature
Te of the outdoor heat exchanger 13 as a new limit value
Tex (= original Tex - 1°C) (S17). That is, the defrosting
start conditions are changed to the direction where the
conditions are met later than usual. The "later defrosting”
mode is set by this change.

[0045] Then, the indoor controller 24a monitors wheth-
er the difference ATe (= new Teo - Te) between the newly
stored reference value Teo (= original Teo - 1°C) and the
heat exchanger temperature Te of the outdoor heat ex-
changer 13 at this time is more than or equal to threshold
value A (S20). When the difference ATe is not more than
or equal to the threshold value A (NO in S20), the indoor
controller 24a monitors whether the certain time, i.e., 40
minutes have elapsed since the start of the heating op-
eration and the heat exchanger temperature Te of the
outdoor heat exchanger 13 at this time is lower than the
new limit value Tex (= original Tex - 1°C) stored in S17
or not (S21).

[0046] When the difference ATe is more than or equal
to the threshold value A (YES in S20) or when the certain
time of 40 minutes has elapsed since the start of the
heating operation and the heat exchanger temperature
Te is lower than the limit value Tex (YES in S21), i.e.,
when the defrosting start conditions have been met, the
indoor controller 24a starts the defrosting operation of
the air conditioner 1a (S22) and notifies the indoor con-
trollers 24b to 24n of the slave units of "defrosting" (S23)
even if the defrosting operation of the air conditioner 1b
where the defrosting start conditions have been met ear-
lier and which is in the defrosting operation is still contin-
uing. After the start of the defrosting operation, the indoor
controller 24a waits for the end-of-defrosting conditions
being met (S24).

[0047] When the end-of-defrosting conditions are met
(YES in S24), the indoor controller 24a ends the defrost-
ing operation of the air conditioner 1a and notifies all the
indoor controllers 24b to 24n of the slave units of "end of
defrosting" (S25). Then, since the reference value Teo
and the limit value Tex are changed at this time and the
"later defrosting" mode is set (NO in S26), the indoor
controller 24a cancels the change of the reference value
Teo and the limit value Tex, returns to the normal de-
frosting mode (S27), and restarts the heating operation
(S28).
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[0048] Atthe restart of the heating operation, since the
previous defrosting operation is the "later defrosting”
mode (NO in S29), the indoor controller 24a suppresses
an operation frequency F of the compressor 11 to ap-
proximately 80% of the normal level and reduces the rise
capacity to restart heating for a predetermined time
(S30).

[0049] Then, the indoor controller 24a monitors the in-
struction of stopping the heating operation (S31). When
the stop instruction is not sent (NO in S31), the indoor
controller 24a shifts to the determination of S16. When
the stop instruction is sent (YES in S31), the indoor con-
troller 24a stops the heating operation (S32).

[0050] As described above, when the defrosting start
conditions are met at the air conditioner 1b and the air
conditioner 1b starts the defrosting operation, the defrost-
ing start conditions of all the air conditioners 1a and 1c
to 1n other than the air conditioner 1b are changed to the
direction of being met later than usual (-1°C) and, there-
fore, even if the air conditioner 1b starts the defrosting
operation the air conditioners 1a and 1c to 1n do not start
the defrosting operation simultaneously. Therefore, de-
crease intheindoor temperature Ta ofthe air conditioning
area caused by the defrosting can be suppressed as
much as possible, and discomfort is not provided to a
resident.

[0051] Since the indoor controller of the air conditioner
which has received the "defrosting" notice merely shifts
the reference value Teo of the defrosting start conditions
and the limit value Tex in each indoor controller, control
of the indoor controllers 24a to 24n cannot be complicat-
ed.

[0052] The indoor controllers 24b to 24n of the slave
units may merely notify the indoor controller 24a of the
master unit of the "defrosting" notice, and a notice of iden-
tification information such as an address indicating which
air conditioner is the own air conditioner is unnecessary.
When receiving the "defrosting" notice from any one of
the slave units, the indoor controller 24a of the master
unit only transfers the notice to all the slave units, and a
notice of the identification information such as the ad-
dress indicating which air conditioner is the air condition-
erwhere the defrosting start conditions are met is unnec-
essary.

[0053] Since the timing of starting the defrosting of the
air conditioners 1ato 1n is only shifted by the change of
the defrosting start conditions, the defrosting operation
of any one of the air conditioners is not prohibited and,
thus, inconvenience that frost on the outdoor heat ex-
changer 13 of each of the air conditioners remains unre-
moved and is in so-called a frosting state does not occur.
[0054] In contrast, when the air conditioner 1b where
the defrosting start conditions have been met earlier and
which has started the defrosting operation ends the de-
frosting operation and the "end of defrosting" notice is
issued by the indoor controller 24b (YES in S18), the
indoor controller 24a stores in the internal memory a val-
ue obtained by adding a predetermined value, for exam-
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ple, 1 degree C to the original reference value Teo up-
dated and stored in S15 as a new reference value Teo
(= original Teo + 1°C), and stores in original reference
value Teo updated and stored in S15 and stores in the
internal memory a value obtained by adding a predeter-
mined value, for example, 1 degree C to the limit value
Tex predetermined for the heat exchanger temperature
Te of the outdoor heat exchanger 13 as a new reference
value Tex (= original Tex + 1°C) (S19). That is, the de-
frosting start conditions are changed to the direction of
being met earlier than usual. The "earlier defrosting"
mode is thereby set.

[0055] Then, the indoor controller 24a monitors wheth-
er the difference ATe (= new Teo - Te) between the newly
stored reference value Teo and the heat exchanger tem-
perature Te of the outdoor heat exchanger 13 at this time
is more than or equal to threshold value A (S20). When
the difference ATe is not more than or equal to the thresh-
old value A (NO in S20), the indoor controller 24a mon-
itors whether the certain time, i.e., 40 minutes have
elapsed since the start of the heating operation and the
heat exchanger temperature Te of the outdoor heat ex-
changer 13 at this time is lower than the new limit value
Tex (= original Tex + 1°C) stored in S19 or not (S21).
[0056] When the air conditioner 1b where the defrost-
ing start conditions have been met earlier and which has
started the defrosting operation ends the defrosting op-
eration and restarts heating, the defrosting start condi-
tions of the air conditioners 1a and 1c to 1n where the
"later defrosting" mode is set may be met at the same
time as the time when the defrosting start conditions of
the air conditioner 1b are met again.

[0057] For this reason, when the air conditioner 1b
where the defrosting start conditions have been met ear-
lier and which has started the defrosting operation ends
the defrosting operation, the defrosting start conditions
of the air conditioners 1a and 1c to 1n where the "later
defrosting" mode is set are changed to the direction of
being met earlier than usual. Thus, the timing of meeting
the defrosting start conditions of the air conditioners 1a
and 1c to 1n can be shifted to the early time when the
defrosting start conditions of the air conditioner 1b re-
starting heating are met again, by changing the "later
defrosting" mode to the "earlier defrosting" mode in the
air conditioners 1a and 1c to 1n. That is, the possibility
that defrosting of a plurality of air conditioners may start
at the same timing can be lowered.

[0058] In addition, the air conditioner 1b where the de-
frosting start conditions have been met earlier may still
be executing the defrosting operation at the timing at
which any one of the air conditioners 1a and 1cto 1nin
the "later defrosting" mode starts the defrosting operation
and, in this case, defrosting operations of the plurality of
air conditioners may be executed atthe same time. When
the plurality of air conditioners end the defrosting oper-
ations and restart heating, the progress condition of frost
of the outdoor heat exchangers 13 of the respective air
conditioners may agree and defrosting of the plurality of



11 EP 3 889 522 A1 12

air conditioners may be started again at the same timing.
[0059] For this reason, when any one of the air condi-
tioners 1a and 1cto 1nin the "later defrosting" mode start
the defrosting operation, ends the defrosting operation,
and restarts heating, the operation frequency F of the
compressor 11 is suppressed to approximately 80% of
the normal level and the rise capacity to restart heating
is reduced. As a result, even if a plurality of air condition-
ers execute the defrosting operation at the same time,
the progress condition of frost of the outdoor heat ex-
changers 13 of the respective air conditioners can be
made different. That is, the possibility that defrosting of
a plurality of air conditioners may start at the same timing
can be lowered.

[Modified Example]

[0060] Inthe embodiment, the reference value Teoand
the limit value Tex of the defrosting start conditions are
shifted by -1°C as "later defrosting" mode, and the refer-
ence value Teo and the limit value Tex of the defrosting
start conditions are shifted by +1°C as the earlier defrost-
ing mode, but the value for shifting is not limited to -1°C,
but can be approximately selected in accordance with
the capacity of the outdoor heat exchanger 13, the ca-
pacity of the the heat-pump-type refrigerating cycle, and
the like.

[0061] Inthe embodiment, the first defrosting start con-
dition that the difference ATe (= Teo - Te)between the
heat exchanger temperature Te and the reference value
Teo is more than or equal to the threshold value A, but
an outside air temperature To which the outside air tem-
perature sensor 16 detects may be added to the first de-
frosting start condition.

[0062] While certain embodiments have been de-
scribed, these embodiments have been presented by
way of example only, and are not intended to limit the
scope of the inventions. Indeed, the novel embodiments
described herein may be embodied in a variety of other
forms; furthermore, various omissions, substitutions and
changes in the form of the embodiments described herein
may be made without departing from the spirit of the in-
ventions. The accompanying claims and their equiva-
lents are intended to cover such forms or modifications
as would fall within the scope and spirit of the inventions.

Reference Signs List
[0063] 1a, 1b, ... In... air conditioner, 10 ... outdoor
unit, 11 ... compressor, 13 ... outdoor heat exchanger,
18a, 18D, ... 18n ... outdoor controller, 20 ... indoor unit,
24a, 24b, ... 24n ... indoor controller, 33 ... remote con-
troller, 40 ... bus line.
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comprising:

a plurality of air conditioners each comprising a
heat-pump-type refrigerating cycle composed of
acompressor, a four-way valve, an outdoor heat
exchanger, a decompression device, and an in-
door heatexchanger, and executing a defrosting
operation for the outdoor heat exchanger when
defrosting start conditions of the outdoor heat
exchanger are met; and

a controller, at start of defrosting of any one of
the air conditioners, changing the defrosting
start conditions of the air conditioners excluding
the air conditioner starting defrosting.

The air conditioning apparatus of claim 1, charac-
terized in that

when the defrosting start conditions of any one of
the air conditioners are met, the controller changes
the defrosting start conditions of the air conditioners
excluding the air conditioner starting defrosting to a
state of being met later than usual.

The air conditioning apparatus of claim 2, charac-
terized in that

when the air conditioner where the defrosting start
conditions have been met starts defrosting and ends
the defrosting operation, after the change of the state
of being metlater, the controller changes the defrost-
ing start conditions of the air conditioner which are
changed in the state of being later to a state of being
earlier than usual.

The air conditioning apparatus of claim 2 or 3, char-
acterized in that

when the defrosting start conditions of the air condi-
tioner which are changed in the state of being met
later are met and the air conditioner starts the de-
frosting operation, the controller reduces a rise ca-
pacity to restart heating of the air conditioner after
the defrosting operation is ended.
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