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Description

(FIELD OF THE INVENTION)

[0001] The present invention relates to an air condi-
tioner, and more particularly relates to a multi-room air
conditioner wherein a plurality of indoor units is connect-
ed to a single outdoor unit.

(RELATED ART)

[0002] A so-called multi-room air conditioner is known
wherein, in an air conditioner, a plurality of indoor units
is connected to a single outdoor unit By arranging indoor
units in each room of a plurality of rooms, a multi-room
air conditioner can air condition a plurality of rooms. In
such a multi-room air conditioner, all indoor units are not
necessarily operating continuously; some indoor units
may be in operation, while the operation of other indoor
units may be halted, or in a thermo-off state. In such a
case, it is also conceivable that the circulation of refrig-
erant is unnecessary in indoor units whose operation is
halted or is in a thermo-off state. However, to prevent the
occurrence of problems due to the pooling of fluid, it is
common to flow a minute amount of refrigerant in an in-
door unit that is in a thermo-off state or whose heating
operation is halted.
[0003] Incidentally, it is also common to provide an air
conditioner with a room temperature sensor, and a room
temperature monitoring function that detects the indoor
temperature. The room interior can thereby be controlled
at a comfortable temperature by controlling each of the
constituent apparatuses of the air conditioner. Further-
more, to prevent the room temperature sensor of the in-
door unit in the thermo-off state from being affected dur-
ing room temperature monitoring by the heat of an indoor
heat exchanger, it is known to detect the room temper-
ature by taking the indoor air into the indoor unit. An in-
door fan within the indoor unit in the thermo-off state is
therefore driven during room temperature monitoring.
The indoor temperature can thereby be detected more
accurately. Herein, it is common in the multi-room air
conditioner discussed above for each indoor unit to in-
dependently judge the start of room temperature moni-
toring. For example, each indoor unit measures the time
with its respective timer, and performs room temperature
monitoring at fixed time intervals, e.g., once every five
minutes.
[0004] An air conditioner comprising a plurality of in-
door units is known from JP 3 144 246 A.
[0005] In such a multi-room air conditioner, it is possi-
ble for a situation to arise wherein indoor fans are simul-
taneously driven in a plurality of indoor units in the ther-
mo-off state. In such a case, a problem arises for the
following reasons wherein the blow-out temperature in
the rooms in operation i.e., the rooms where the indoor
units are in operation, falls precipitously. Namely, the re-
frigerant may condense if the indoor fan is driven because

the refrigerant flows in the abovementioned multi-room
air conditioner even in the thermo-off state. If this occurs
simultaneously in a plurality of indoor units, then the pres-
sure of the refrigerant drops precipitously in the rooms
in operation. Consequently, a phenomenon tends to oc-
cur in which the blow-out temperature drops precipitously
in the rooms in operation. In addition, in a refrigerant cir-
cuit wherein a fixed amount of refrigerant is circulating,
the entire amount of radiated heat increases if the drive
of the indoor fans in a plurality of indoor units is suddenly
started. Consequently, the amount of heat radiated by
the rooms in operation decreases, and the blow-out tem-
perature falls.

(DISCLOSURE OF THE INVENTION)

[0006] It is an object of the present invention to provide
an air conditioner that can accurately detect the indoor
temperature, even in an indoor unit in the thermo-off
state, while suppressing a precipitous drop in the blow-
out temperature in the rooms in operation.
[0007] The air conditioner as recited in Claim 1 com-
prises a plurality of indoor units, an outdoor unit, and a
room temperature monitoring control unit. Each indoor
unit comprises a room temperature sensor; an indoor
heat exchanger; an indoor fan; and an indoor control unit.
The outdoor unit comprises an outdoor heat exchanger
and constitutes a refrigerant circuit with the plurality of
indoor units. The indoor control unit judges whether a
start condition of room temperature monitoring is satis-
fied based on the room temperature sensor, and makes
the indoor fan driven if performing room temperature
monitoring when heating operation is in the thermo-off
state. The room temperature monitoring control unit se-
lects a prescribed indoor unit from the plurality of indoor
units, and sends a room temperature monitoring enable-
related signal to the indoor control unit of the selected
indoor unit. In addition, the indoor control unit determines
whether to perform room temperature monitoring based
both on the signal and on the start condition of room
temperature monitoring.
[0008] In the present air conditioner, the indoor control
unit determines whether to perform room temperature
monitoring based both on the signal received from the
room temperature monitoring control unit, and the room
temperature monitoring start condition. Consequently,
the present air conditioner can limit the number of indoor
units that simultaneously perform room temperature
monitoring from the room temperature monitoring control
unit. Accordingly, the number of simultaneously driven
indoor fans can be limited. Thereby, the present air con-
ditioner can accurately detect the indoor temperature,
even in an indoor unit in the thermo-off state, while sup-
pressing a precipitous drop in the blow-out temperature
in the rooms in operation.
[0009] The invention as recited in Claim 2 is the air
conditioner as recited in Claim 1, wherein the signal is a
room temperature monitoring enable signal that enables
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the performance of room temperature monitoring. Fur-
ther, the indoor control unit performs room temperature
monitoring if the room temperature monitoring enable
signal is received and the start condition of room tem-
perature monitoring is satisfied.
[0010] In the present air conditioner, room temperature
monitoring is performed if the indoor control unit receives
a room temperature monitoring enable signal and the
room temperature monitoring start condition is satisfied.
Consequently, even if a certain indoor control unit judges
that the room temperature monitoring start condition is
satisfied based on the conditions of the interior of that
indoor unit, room temperature monitoring is not per-
formed until the room temperature monitoring control unit
enables room temperature monitoring. Accordingly, the
number of indoor units that simultaneously perform room
temperature monitoring can be limited from the room
temperature monitoring control unit. Thereby, the
present air conditioner can accurately detect the indoor
temperature, even in an indoor unit in the thermo-off
state, while suppressing a precipitous drop in the blow-
out temperature in the rooms in operation.
[0011] The invention as recited in Claim 3 is the air
conditioner as recited in Claim 2, wherein the room tem-
perature monitoring control unit sends the room temper-
ature monitoring enable signal to each of the indoor con-
trol units staggered in time.
[0012] In the present air conditioner, room temperature
monitoring is not performed simultaneously for two or
more indoor units because the room temperature moni-
toring enable signal is sent to each of the indoor control
units staggered in time. Consequently, the present air
conditioner can suppress a precipitous drop in the blow-
out temperature in the rooms in operation.
[0013] The invention as recited in Claim 4 is the air
conditioner as recited in any one claim of Claim 1 through
Claim 3, wherein the room temperature monitoring con-
trol unit sends the abovementioned signal to each of the
indoor control units with equal timing.
[0014] In the present air conditioner, the room temper-
ature monitoring control unit sends the signal to each of
the indoor control units with equal timing. Consequently,
an opportunity to perform room temperature monitoring
is given equally to each of the indoor units. It is thereby
possible to suppress biasing the number of times that
room temperature monitoring is performed by each of
the indoor units.
[0015] The invention as recited in Claim 5 is the air
conditioner as recited in any one claim of Claim 1 through
Claim 4, wherein the room temperature monitoring con-
trol unit sends the abovementioned signal only to the
indoor control units of the indoor units among the plurality
of indoor control units wherein heating operation is in the
thermo-off state.
[0016] In the present air conditioner, the room temper-
ature monitoring control unit sends the signal only to the
indoor control units of the indoor units wherein heating
operation is in the thermo-off state. Consequently, the

probability of an indoor unit losing an opportunity to per-
form monitoring is small compared with the case wherein
a signal is sent to the indoor control units of all of the
indoor units.
[0017] The invention as recited in Claim 6 is the air
conditioner as recited in any one claim of Claim 1 through
Claim 4, wherein the room temperature monitoring con-
trol unit sends the signal to all of the indoor units.
[0018] In the present air conditioner, the room temper-
ature monitoring control unit sends a signal to all of the
indoor units. Consequently, the room temperature mon-
itoring control unit does not need to judge whether the
indoor unit is in the thermo-off state. The details of control
are consequently simplified, lightening the burden placed
on the room temperature monitoring control unit.

(BRIEF EXPLANATION OF DRAWINGS)

[0019]

FIG 1 is an external view of the air conditioner.
FIG 2 is a schematic of the refrigerant circuit of the
air conditioner.
FIG 3 is a control block diagram of the air conditioner.
FIG 4 depicts the relationship among each of the
timers.
FIG 5 depicts a concrete example of each of the tim-
ers.
FIG 6 depicts the timers for the case wherein one of
the indoor units is in the thermo-off state.

(PREFERRED EMBODIMENTS)

<OVERALL CONSTITUTION OF AN AIR CONDITION-
ER>

[0020] FIG 1 depicts an air conditioner 1 that is used
in one embodiment of the present invention.
[0021] The air conditioner 1 is a so-called multi-room
air conditioner, wherein a plurality of indoor units is con-
nected to a single outdoor unit.
[0022] In the present air conditioner 1, four indoor units
3a, 3b, 3c, 3d are respectively connected by refrigerant
pipes 4a, 4b, 4c, 4d to a single outdoor unit 2. These four
indoor units 3a, 3b, 3c, 3d are respectively disposed in
separate rooms.
[0023] FIG. 2 depicts a schematic of the refrigerant cir-
cuit of the present air conditioner 1.
[0024] The refrigerant circuit comprises a single out-
door unit 2, and four indoor units 3a, 3b, 3c, 3d connected
in parallel to the outdoor unit 2.
[0025] The indoor unit 3a comprises an indoor heat
exchanger 30a, a motor-operated valve 31 a, an indoor
fan 32a, a room temperature thermistor 33a, and an in-
door control unit 34a (refer to FIG 3).
[0026] The indoor heat exchanger 30a and the motor-
operated valve 31 a are connected in series, and consti-
tute a refrigerant circuit with the outdoor unit 2. The motor-

3 4 



EP 1 491 826 B1

4

5

10

15

20

25

30

35

40

45

50

55

operated valve 31a is provided on the outlet side of the
indoor heat exchanger 30a, and controls the amount of
the refrigerant flowing to the indoor heat exchanger 30a.
[0027] The indoor fan 32a is provided inside the indoor
unit 3a and is made to be driven by the indoor control
unit 34a. The indoor fan 32a takes into the interior of the
indoor unit 3a the indoor air in which the indoor unit 3a
is disposed, and sends indoors the air that has been heat
exchanged by the indoor heat exchanger 30a.
[0028] The room temperature thermistor 33a is provid-
ed inside the indoor unit 3a, detects the indoor temper-
ature, and sends a detection signal to the indoor control
unit 34a.
[0029] The indoor control unit 34a comprises a micro-
processor, ROM, RAM, various interfaces, and the like.
As shown in FIG 3, the indoor control unit 34a is con-
nected to the motor-operated valve 31 a, the indoor fan
32a, and the room temperature thermistor 33a; and in-
puts the detection signal of the room temperature ther-
mistor 33a. In addition, the indoor control unit 34a trans-
mits a control signal to the motor-operated valve 31a to
adjust the opening thereof. Furthermore, if performing
room temperature monitoring, discussed later, in the
thermo-off state, then the indoor control unit 34a makes
the indoor fan 32a driven.
[0030] The outdoor unit 2 comprises a compressor 20,
a four-way switching valve 21, an outdoor heat exchang-
er 22, an accumulator 23, a discharge pipe thermistor
24, an outdoor control unit 25, and the like (refer to FIG 3).
[0031] The compressor 20, the four-way switching
valve 21, the outdoor heat exchanger 22, and the accu-
mulator 23 constitute a refrigerant circuit with the indoor
units 3a-3d, and the four-way switching valve 21 switches
the flow of the refrigerant depending on whether cooling
or heating.
[0032] The discharge pipe thermistor 24 is attached on
the discharge side of the compressor 20, and detects the
discharge pipe temperature on the discharge side of the
compressor 20.
[0033] The outdoor control unit 25 comprises a micro-
processor, ROM, RAM, various interfaces, and the like.
As shown in FIG. 3, the outdoor control unit 25 is con-
nected to the discharge pipe thermistor 24, and inputs
the detection signal of the discharge pipe thermistor 24.
In addition, the outdoor control unit 25 controls air con-
ditioning operation by controlling the operation frequency
of the compressor 20 in accordance with various condi-
tions during operation. In addition, the outdoor control
unit 25 determines the opening of the motor-operated
valve of the indoor unit during operation based on the
discharge pipe temperature, and determines the opening
of the motor-operated valve of the indoor unit whose op-
eration is halted to be a value proportionate to the open-
ing of the motor-operated valve of the indoor unit during
operation.
[0034] A transmission line 40a is provided between the
outdoor control unit 25 and the indoor control unit 34a,
and various signals can be transmitted and received via

this transmission line 40a, such as the control signal of
the motor-operated valve 31a and a signal related to en-
abling of room temperature monitoring, discussed later.
[0035] Other indoor units 3b, 3c, 3d are constituted the
same as the indoor unit 3a, and are also connected to
the outdoor unit 2. In FIG 2 and FIG 3, identical constit-
uent elements are displayed with substituted symbols.
For example, the motor-operated valve 31 a of the indoor
unit 3a is indicated as the motor-operated valve 31b of
the indoor unit 3b.

<ROOM TEMPERATURE MONITORING OPERA-
TION>

[0036] In the present air conditioner 1, room tempera-
ture monitoring is performed wherein the room temper-
ature in each of the indoor units 3a, 3b, 3c, 3d is period-
ically detected by room temperature thermistors 33a,
33b, 33c, 33d. For example, the present air conditioner
1 performs room temperature monitoring in an indoor unit
in the thermo-off state, and detects the room temperature
of the room wherein that indoor unit is disposed. If any
of the indoor control units 34a, 34b, 34c, 34d judge that
the respective room temperature has fallen to a fixed
value, then it performs control so that it transitions to the
thermo-on state.
[0037] In the present air conditioner 1, if room temper-
ature monitoring is performed in an indoor unit in the ther-
mo-off state during heating operation, then the indoor
control unit of that indoor unit makes the indoor fan driven,
and detects the room temperature. If the indoor fan is
thus made to be driven during room temperature moni-
toring, then room temperature monitoring is performed
with respect to the air taken in from inside the room. Con-
sequently, the impact of the heat of the indoor heat ex-
changer on the room temperature thermistor can be re-
duced. It is thereby possible to accurately detect the room
temperature.
[0038] However, if the drive of indoor fans by indoor
units in the thermo-off state is started simultaneously in
a plurality of indoor units, then the pressure of the refrig-
erant can precipitously fall due to condensation, causing
a phenomenon wherein the blow-out temperature of the
indoor units in the rooms in operation drops precipitously.
[0039] To suppress such a phenomenon in the present
air conditioner 1, room temperature monitoring is con-
trolled so that room temperature monitoring by indoor
units in the thermo-off state is not started simultaneously
in a plurality of indoor units. The following explains the
present control.

<ROOM TEMPERATURE MONITORING CONTROL>

[0040] First, room temperature monitoring control will
be briefly explained.
[0041] The outdoor control unit 25 selects an indoor
unit to perform room temperature monitoring, and trans-
mits a room temperature monitoring enable signal to the
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indoor control unit of the selected indoor unit. At this time,
the outdoor control unit 25 transmits the room tempera-
ture monitoring enable signal to each of the indoor control
units 34a, 34b, 34c, 34d staggered in time.
[0042] Each of the indoor control units 34a, 34b, 34c,
34d judges whether the room temperature monitoring
start condition is satisfied. This room temperature mon-
itoring start condition is judged independently in each of
the indoor units 3a, 3b, 3c, 3d. The indoor control units
34a, 34b, 34c, 34d receive room temperature monitoring
enable signals from the outdoor control unit 25, and per-
form room temperature monitoring if the room tempera-
ture monitoring start conditions are satisfied.
[0043] The following discusses the details of the room
temperature monitoring control on the outdoor control
unit 25 side.

[START CONDITION OF CONTROL]

[0044] First, the outdoor control unit 25 judges whether
to start room temperature monitoring control on the out-
door unit 2 side.
[0045] The outdoor control unit 25 starts room temper-
ature monitoring control if the following two conditions
are both satisfied.

(1) The air conditioner 1 is in heating operation.
(2) The air conditioner 1 is not defrosting.

[SETTING AND STARTING OF ROOM TEMPERA-
TURE MONITORING TIMERS FOR EACH INDOOR 
UNIT]

[0046] Next, as shown in FIG 4, various room temper-
ature monitoring timers are set and started for each of
the indoor units 3a, 3b, 3c, 3d. Herein, Tm2(A) indicates
a room temperature monitoring enabled timer that meas-
ures the time in which room temperature monitoring of
the indoor unit 3a is enabled. In addition, this is shown
for the other indoor units 3b, 3c, 3d by the substitution of
the parenthesized symbol. For example, the monitoring
enabled timer of the indoor unit 3b is indicated by Tm2(B).
The same notation is used for other timers below.
[0047] Tm01(B) indicates an initially disabled timer of
the indoor unit 3b. The initially disabled timer measures
the time in which room temperature monitoring is initially
disabled in each indoor unit from the time when the out-
door control unit 25 starts room temperature monitoring
control. Furthermore, as discussed later, the initially dis-
abled timer Tm01(A) of the indoor unit 3a is not depicted
in FIG. 4 because it is set to zero.
[0048] The outdoor control unit 25 sets the value of
each timer as below..
[0049] First, a room temperature monitoring disabled
time T1 is set to a time when room temperature monitor-
ing of each of the indoor units 3a, 3b, 3c, 3d is disabled,
and a room temperature monitoring enabled time T2 is
set to a time when room temperature monitoring of each

of the indoor units 3a, 3b, 3c, 3d is enabled. The room
temperature monitoring disabled time T1 and the room
temperature monitoring enabled time T2 are equal for
each of the indoor units 3a, 3b, 3c, 3d. Accordingly, the
timer values of the monitoring enabled timers Tm2(A),
Tm2(B), Tm2(C), Tm2(D) of each of the indoor units 3a,
3b, 3c, 3d are all equal to T2. In addition, the monitoring
disabled timers Tm1(A), Tm1(B), Tm1(C), Tm1(D) of
each of the indoor units 3a, 3b, 3c, 3d are all equal to T1.
Herein, the monitoring disabled timers measure the time
when room temperature monitoring of each of the indoor
units 3a, 3b, 3c, 3d is disabled, and measure the moni-
toring disabled time starting from the second time that
room temperature monitoring control is started.
[0050] The value of the initially disabled timer for each
of the indoor units 3a, 3b, 3c, 3d is set as below.
[0051] First, if we let N be the number of indoor units
that performs room temperature monitoring, then the
monitoring interval ΔT for each of the indoor units 3a, 3b,
3c, 3d can be derived by the following formula. 

[0052] Furthermore, the monitoring interval for each
indoor unit means the time from the end of room temper-
ature monitoring enabled of a certain indoor unit until the
start of room temperature monitoring enabled of the next
indoor unit.
[0053] If room temperature monitoring is performed in
the order of the indoor unit 3a, the indoor unit 3b, the
indoor unit 3c, and the indoor unit 3d, then the timer value
of the initially disabled timer for each indoor unit is as-
signed by the following formulas. 

[0054] When room temperature monitoring control
starts, the outdoor control unit 25 sets and starts the in-
itially disabled timer of each of the indoor units 3a, 3b,
3c, 3d.
[0055] Subsequently, if the initially disabled timer of
each of the indoor units 3a, 3b, 3c, 3d exceeds its count,
then the outdoor control unit 25 sets and starts the mon-
itoring enabled timer of each of the indoor units 3a, 3b,
3c, 3d. Subsequently, the process of setting and starting
the monitoring disabled timers and the monitoring ena-

7 8 



EP 1 491 826 B1

6

5

10

15

20

25

30

35

40

45

50

55

bled timers is cyclically performed for each of the indoor
units 3a, 3b, 3c, 3d while the start condition of the room
temperature monitoring is satisfied.
[0056] The following describes a concrete example of
the count for each of the timers.
[0057] Let room temperature monitoring disabled time
T1 = 270 s, room temperature monitoring enabled time
T2 = 90 s, and N = 4.
[0058] Under these conditions, the monitoring interval
ΔT = 0. This means that, if the count of a monitoring
enabled timer of a certain indoor unit is exceeded, then
the monitoring enabled timer of another indoor unit is set
and started immediately without any time delay.
[0059] The initially disabled timer of each of the indoor
units 3a, 3b, 3c, 3d is as follows. 

[0060] For each of the indoor units 3a, 3b, 3c, 3d, let
monitoring enabled timers Tm2(A), Tm2(B), Tm2(C),
Tm2(D) = 90 s, and monitoring disabled timers Tm1(A),
Tm1(B), Tm1(C), Tm1(D) =270 s.
[0061] FIG. 5 shows the relationship among the timers.
[0062] When room temperature monitoring control
starts, the outdoor control unit 25 sets and starts the in-
itially disabled timers Tm01(A) = 0 s, Tm01(B) = 90 s,
Tm01(C) = 180 s, Tm01(D) = 270 s of the indoor units
3a, 3b, 3c, 3d.
[0063] The monitoring enabled timer Tm2(A) = 90 s is
set and started immediately for the indoor unit 3a be-
cause the initially disabled timer Tm01(A) = 0 s for the
indoor unit 3a.
[0064] The monitoring enabled timer Tm2(A) of the in-
door unit 3a and the initially disabled timer Tm01(B) of
the indoor unit 3b both exceed their count simultaneously
because the initially disabled timer of the indoor unit 3b
is Tm01(B) = 90 s. Further, the monitoring enabled timer
Tm2(B) of the indoor unit 3b is then set and started. In
addition, simultaneous with the count of Tm2(A) being
exceeded, the monitoring disabled timer Tm1(A) = 270
s (not shown) is set and started for the indoor unit 3a.
[0065] Simultaneous with the monitoring enabled timer
Tm2(B) of the indoor unit 3b exceeding its count, the
count of the initially disabled timer Tm01(C) of the indoor
unit 3c is exceeded. Further, the monitoring enabled tim-
er Tm2(C) of the indoor unit 3c is simultaneously set and
started. The following is the same for the indoor unit 3d.

[0066] When the count of the monitoring enabled timer
Tm2(D) of the indoor unit 3d is exceeded, the count of
the monitoring disabled timer Tm1(A) (not shown) of the
indoor unit 3a is exceeded, and the monitoring enabled
timer Tm2(A) of the indoor unit 3a is once again set and
started. Subsequently, the present control is repeated.
[0067] Regardless of whether the indoor units 3a, 3b,
3c, 3d are in the thermo-off state, if the outdoor control
unit 25 sends a monitoring enable signal to all of the
indoor units 3a, 3b, 3c, 3d, then the outdoor control unit
25 sends a monitoring enable signal to the target indoor
units while the above monitoring enabled timers are
measuring. Thereby, a monitoring enable signal can be
sent to each of the indoor units 3a, 3b, 3c, 3d, staggered
in time, under a simple control.

[CONTROL FOR CASE WHEREIN MONITORING EN-
ABLE SIGNAL IS SENT ONLY TO INDOOR UNITS IN 
THE THERMO-OFF STATE]

[0068] If a monitoring enable signal is sent only to in-
door units in the thermo-off state in heating operation,
then the following type of control is performed in addition
to the abovementioned control.
[0069] If the certain indoor unit previously in the ther-
mo-on state transitions to the thermo-off state, then a
thermo-off initially disabled timer of that indoor unit is set
and started. The timer value of the thermo-off initially
disabled timer is the room temperature monitoring disa-
bled time T1. The following explains, as shown in FIG.
6, that the indoor unit 3d is taken to be in the thermo-off
state during the count of the monitoring enabled timer
Tm2(A) of the indoor unit 3a.
[0070] In the present control process, a monitoring en-
abled flag f(D) is judged as described below. The moni-
toring enabled flag f(D) = 1 if the conditions (3) and (4)
below are both satisfied.

(3) The count of the thermo-off initially disabled timer
Tm3(D) is exceeded.
(4) The monitoring enabled timer Tm2(D) is not
measuring.

[0071] In addition, the monitoring enabled flag f(D) =
0 if the conditions (5) and (6) below are both satisfied.

(5) The thermo-off initially disabled timer Tm3(D) is
measuring.
(6) The monitoring enabled timer Tm2(D) is not
measuring.

[0072] Furthermore, the monitoring enabled flag of
each indoor unit is zero when monitoring control starts.
[0073] Next, a monitoring enable signal is sent to the
indoor unit 3d if all of the following conditions (7) through
(10) are satisfied.

(7) The thermo-off initially disabled timer Tm3(D) of
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the indoor unit 3d is not measuring.
(8) The indoor unit 3d is in the heating thermo-off
state.
(9) The monitoring enabled timer Tm2(D) of the in-
door unit 3d is measuring.
(10) The monitoring enabled flag f(D) = 1 for the in-
door unit 3d.

[0074] Furthermore, the thermo-off initially disabled
timers Tm3(A), Tm3(B), Tm3(C), Tm3(D), of each of the
indoor units 3a, 3b, 3c, 3d are reset when room temper-
ature monitoring control starts.
[0075] Based on the above control, the number of in-
door units that simultaneously perform room temperature
monitoring can be limited to just the indoor units in the
thermo-off state. Consequently, the number of indoor
units subject to limitations is fewer compared with the
case wherein a room temperature monitoring enable sig-
nal is sent to all of the indoor units 3a, 3b, 3c, 3d. In other
words, it is possible to lengthen the time in which the
monitoring enable signal is sent per indoor unit. This con-
sequently reduces the probability of an indoor unit losing
an opportunity to perform monitoring in the present air
conditioner 1.

<FEATURES OF THIS AIR CONDITIONER>

[0076] In the present air conditioner 1, room tempera-
ture monitoring is performed if the indoor control units
34a, 34b, 34c, 34d receive a room temperature monitor-
ing enable signal and the start condition of room temper-
ature monitoring is satisfied. Consequently, even if a cer-
tain indoor control unit judges that the start condition for
room temperature monitoring is satisfied based on the
conditions inside that indoor unit, then room temperature
monitoring is not performed until the outdoor control unit
25 enables room temperature monitoring. Further, the
outdoor control unit 25 does not send a monitoring enable
signal simultaneously to two or more indoor units, but
rather sends a monitoring enable signal to each of the
indoor control units 34a, 34b, 34c, 34d, staggered in time.
Accordingly, room temperature monitoring is not per-
formed simultaneously for two or more indoor units. Con-
sequently, the indoor fans of two or more indoor units are
not made to be driven simultaneously, and the refrigerant
is not precipitously affected. Thereby, in the present air
conditioner 1, a precipitous drop in the blow-out temper-
ature in the rooms in operation can be suppressed. Fur-
ther, the indoor fans 32a, 32b, 32c, 32d are made to be
driven during room temperature monitoring, and the in-
door air is taken into the interior of the indoor units 3a,
3b, 3c, 3d; consequently, the indoor temperature can be
accurately detected in the present air conditioner even if
the indoor unit is in the thermo-off state.
[0077] Furthermore, the timer values for the monitoring
enabled timer and the monitoring disabled timer are the
same for each of the indoor units 3a, 3b, 3c, 3d. In other
words, the outdoor control unit 25 sends a monitoring

enable signal to the indoor control units 34a, 34b, 34c,
34d with equal timing. Consequently, a room temperature
monitoring enable signal is sent to each of the indoor
units 3a, 3b, 3c, 3d with the same cycle, staggered in
time. Consequently, an opportunity to perform room tem-
perature monitoring is given equally to each of the indoor
units 3a, 3b, 3c, 3d. It is thereby possible to suppress
biasing the number of times that room temperature mon-
itoring is performed by each of the indoor units 3a, 3b,
3c, 3d.

<OTHER EMBODIMENTS>

[0078] The number of indoor units connected to the
outdoor unit 2 is not limited to the number recited in the
abovementioned embodiment, and may number two,
three, five, or more units.
[0079] In addition, although the monitoring enabled
timers for two or more indoor units do not simultaneously
measure in the abovementioned embodiment, the mon-
itoring enabled timers may simultaneously measure for
two or more indoor units if the impact on the refrigerant
is low.
[0080] In the abovementioned embodiment, room tem-
perature monitoring is performed if all of the following are
met: the outdoor control unit 25 sends monitoring enable
signals, the monitoring start conditions of the indoor units
3a, 3b, 3c, 3d are satisfied, and monitoring enable signals
are received. However, the signal sent by the outdoor
control unit 25 is not limited to the monitoring enable sig-
nal, and a monitoring disable signal may also be sent. In
this case, room temperature monitoring is performed if
both the monitoring start conditions of the indoor units
3a, 3b, 3c, 3d are satisfied and monitoring disable signals
are not received.

(INDUSTRIAL FIELD OF APPLICATION)

[0081] Using the air conditioner according to the
present invention enables accurate detection of the in-
door temperature, even in an indoor unit in the thermo-
off state, while suppressing a precipitous drop in the blow-
out temperature in the rooms in operation.

Claims

1. An air conditioner, comprising:

a plurality of indoor units (3a, 3b, 3c, 3d), each
comprising a room temperature sensor (33a,
33b, 33c, 33d); an indoor heat exchanger (30a,
30b, 30c, 30d); an indoor fan (32a, 32b, 32c,
32d); and an indoor control unit (34a, 34b, 34c,
34d) that judges whether a start condition of
room temperature monitoring is satisfied based
on said room temperature sensor (33a, 33b,
33c, 33d), and that makes said indoor fan (32a,
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32b, 32c, 32d) driven if performing room tem-
perature monitoring when heating operation is
in the thermo-off state;
an outdoor unit (2) comprising an outdoor heat
exchanger (22) and constituting a refrigerant cir-
cuit with said plurality of indoor units (3a, 3b, 3c,
3d); and
characterized by
a room temperature monitoring control unit (25)
that selects a prescribed indoor unit from said
plurality of indoor units (3a, 3b, 3c, 3d), and
sends a room temperature monitoring enable-
related signal to the indoor control unit of the
selected said indoor unit,
wherein,
said indoor control unit (34a, 34b, 34c, 34d) de-
termines whether to perform room temperature
monitoring based both on said signal and on the
start condition of said room temperature moni-
toring.

2. The air conditioner as recited in Claim 1, wherein
said signal is a room temperature monitoring enable
signal that enables the performance of room tem-
perature monitoring; and
said indoor control unit (34a, 34b, 34c, 34d) performs
room temperature monitoring if said room tempera-
ture monitoring enable signal is received and the
start condition of said room temperature monitoring
is satisfied.

3. The air conditioner as recited in Claim 2, wherein
said room temperature monitoring control unit (25)
sends said room temperature monitoring enable sig-
nal to each of said indoor control units (34a, 34b,
34c, 34d) staggered in time.

4. The air conditioner as recited in any one claim of
Claim 1 through Claim 3, wherein
said room temperature monitoring control unit (25)
sends said signal to each of said indoor control units
(34a, 34b, 34c, 34d) with equal timing.

5. The air conditioner as recited in any one claim of
Claim 1 through Claim 4,
wherein said room temperature monitoring control
unit sends said signal only to the indoor control units
of the indoor units among said plurality of indoor con-
trol units (3 a, 3 b, 3 c, 3 d) wherein heating operation
is in the thermo-off state.

6. The air conditioner as recited in any one claim of
Claim 1 through Claim 4,
wherein said room temperature monitoring control
unit sends said signal to all of said indoor units (3 a,
3 b, 3 c, 3 d).

Patentansprüche

1. Klimaanlage, umfassend:

eine Vielzahl von Innenraumeinheiten (3a, 3b,
3c, 3d), die jeweils einen Raumtemperatursen-
sor (33a, 33b, 33c, 33d), einen Innenraumwär-
metauscher (30a, 30b, 30c, 30d), ein Innen-
raumgebläse (32a, 32b, 32c, 32d), und eine In-
nenraumsteuereinheit (34a, 34b, 34c, 34d) um-
fassen, wobei die Innenraumsteuereinheit (34a,
34b, 34c, 34d) basierend auf dem Raumtempe-
ratursensor (33a, 33b, 33c, 33d) beurteilt, ob ei-
ne Startbedingung der Raumtemperaturüber-
wachung erfüllt ist, und bewirkt, dass das Innen-
raumgebläse (32a, 32b, 32c, 32d) angetrieben
wird, wenn die Raumtemperaturüberwachung
durchgeführt wird, während der Heizbetrieb im
Thermo-Aus-Zustand ist,
eine Außeneinheit (2), die einen Außenwärme-
tauscher (22) umfasst, und einen Kältemittel-
kreislauf mit der Vielzahl von Innenraumeinhei-
ten (3a, 3b, 3c, 3d) ausbildet,
gekennzeichnet durch
eine Raumtemperaturüberwachungssteue-
rungseinheit (25), die von der Vielzahl von In-
nenraumeinheiten (3a, 3b, 3c, 3d) eine vorbe-
stimmte Innenraumeinheit auswählt, und ein
Raumtemperaturüberwachungsaktivierungssi-
gnal an die Innenraumsteuereinheit der ausge-
wählten Innenraumeinheit sendet,
wobei,
die Innenraumsteuereinheit (34a, 34b, 34c, 34d)
bestimmt, ob eine Raumtemperaturüberwa-
chung basierend sowohl auf dem Signal als
auch auf der Startbedingung der Raumtempe-
raturüberwachung durchgeführt werden soll.

2. Klimaanlage nach Anspruch 1, wobei
das Signal ein Raumtemperaturüberwachungsakti-
vierungssignal ist, das die Durchführung der Raum-
temperaturüberwachung aktiviert, und
die Innenraumsteuereinheit (34a, 34b, 34c, 34d) ei-
ne
Raumtemperaturüberwachung durchführt, wenn
das Raumtemperaturüberwachungsaktivierungssi-
gnal empfangen wird, und die Startbedingung der
Raumtemperaturüberwachung erfüllt ist.

3. Klimaanlage nach Anspruch 2, wobei
die Raumtemperaturüberwachungssteuereinheit
(25) das Raumtemperaturüberwachungsaktivie-
rungssignal zu den Innenraumsteuereinheiten (34a,
34b, 34c, 34d) zeitversetzt sendet.

4. Klimaanlage nach einem der vorhergehenden An-
sprüche 1 bis 3, wobei die Raumtemperaturüberwa-
chungssteuerungseinheit (25) das Signal zu den In-
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nenraumsteuereinheiten (34a, 34b, 34c, 34d) zur
gleichen Zeit sendet.

5. Klimaanlage nach einem der vorhergehenden An-
sprüche 1 bis Anspruch 4, wobei die Raumtempe-
raturüberwachungssteuereinheit das Signal nur an
die Innenraumsteuereinheiten der Vielzahl von In-
nenraumsteuereinheiten (34a, 34b, 34c, 34d) sen-
det, bei denen der Heizbetrieb im Thermo-Aus-Zu-
stand ist.

6. Klimaanlage nach einem der vorhergehenden An-
sprüche 1 bis 4, wobei die Raumtemperaturüberwa-
chungssteuereinheit das Signal an alle Innenrau-
meinheiten (3a, 3b, 3c, 3d) sendet.

Revendications

1. Climatiseur, comprenant :

une pluralité d’unités intérieures (3a, 3b, 3c, 3d),
chacune comprenant un capteur de températu-
re ambiante (33a, 33b, 33c, 33d) ; un échangeur
de chaleur intérieur (30a, 30b, 30c, 30d) ; une
soufflante intérieure (32a, 32b, 32c, 32d) ; et une
unité de commande intérieure (34a, 34b, 34c,
34d) qui juge si une condition de démarrage d’un
contrôle de température ambiante est satisfaite
sur la base dudit capteur de température am-
biante (33a, 33b, 33c, 33d), et qui provoque l’en-
traînement de ladite soufflante intérieure (32a,
32b, 32c, 32d) si l’on réalise le contrôle de tem-
pérature ambiante quand une opération de
chauffage est à l’état d’arrêt thermique ; une uni-
té extérieure (2) comprenant un échangeur de
chaleur extérieur (22) et constituant un circuit
de réfrigérant avec ladite pluralité d’unités inté-
rieures (3a, 3b, 3c, 3d) ; et
caractérisé par :

une unité de commande du contrôle de tem-
pérature ambiante (25) qui sélectionne une
unité intérieure prescrite parmi ladite plura-
lité d’unités intérieures (3a, 3b, 3c, 3d), et
envoie un signal lié à l’activation du contrôle
de température ambiante à l’unité de com-
mande intérieure de ladite unité intérieure
sélectionnée,
dans lequel :

ladite unité de commande intérieure
(34a, 34b, 34c, 34d) détermine s’il faut
réaliser un contrôle de température am-
biante sur la base dudit signal et de la
condition de démarrage dudit contrôle
de température ambiante.

2. Climatiseur selon la revendication 1, dans lequel :

ledit signal est un signal d’activation du contrôle
de température ambiante qui active la réalisa-
tion du contrôle de température ambiante ; et
ladite unité de commande intérieure (34a, 34b,
34c, 34d) réalise le contrôle de température am-
biante si ledit signal d’activation du contrôle de
température ambiante est reçu et si la condition
de démarrage dudit contrôle de température
ambiante est satisfaite.

3. Climatiseur selon la revendication 2, dans lequel :

ladite unité de commande du contrôle de tem-
pérature ambiante (25) envoie ledit signal d’ac-
tivation du contrôle de température ambiante à
chacune desdites unités de commande intérieu-
res (34a, 34b, 34c, 34d) de manière échelonnée
dans le temps.

4. Climatiseur selon l’une quelconque de la revendica-
tion 1 à la revendication 3, dans lequel :

ladite unité de commande du contrôle de tem-
pérature ambiante (25) envoie ledit signal à cha-
cune desdites unités de commande intérieures
(34a, 34b, 34c, 34d) au même moment.

5. Climatiseur selon l’une quelconque de la revendica-
tion 1 à la revendication 4,
dans lequel ladite unité de commande du contrôle
de température ambiante envoie ledit signal unique-
ment aux unités de commande intérieures des unités
intérieures parmi ladite pluralité d’unités de com-
mande intérieures
(3a, 3b, 3c, 3d) dans lesquelles l’opération de chauf-
fage est à l’état d’arrêt thermique.

6. Climatiseur selon l’une quelconque de la revendica-
tion 1 à la revendication 4,
dans lequel ladite unité de commande du contrôle
de température ambiante envoie ledit signal à la to-
talité desdites unités intérieures (3a, 3b, 3c, 3d).
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