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Description

[Technical Field]

[0001] Embodiments of the present invention relate to
an air conditioning system.
[0002] Priority is claimed on Japanese Patent Applica-
tion No. 2015-221940, filed November 12, 2015.

[Background Art]

[0003] Conventionally, an air conditioning system in
which a plurality of indoor units are connected to one
outdoor unit through a refrigerant pipe and a communi-
cation line is known. In this type of air conditioning sys-
tem, in some cases, it is determined whether or not the
connection between the pipe and the communication line
is correct, on the basis of a change in the refrigerant
temperature before and after supplying the refrigerant to
the pipe which is acquired from a sensor that detects a
refrigerant temperature via a heat exchanger.
JP3216435B2 relates to a multi-type air-conditioning ma-
chine.

[Citation List]

[Patent Literature]

[Patent Document 1]

[0004] Japanese Unexamined Patent Application,
First Publication No. H5-33982

[Summary of Invention]

[Technical Problem]

[0005] However, in this conventional air conditioning
system, there is a case in which it is not possible to ac-
curately determine whether the pipe or the communica-
tion line is correctly connected.
[0006] An object to be solved by the present invention
is to provide an air conditioning system capable of more
accurately determining whether a pipe or a communica-
tion line is correctly connected.

[Solution to Problem]

[0007] The invention is defined by the appended
claims.
[0008] An air conditioning system according to an em-
bodiment includes an outdoor unit, a first indoor unit, a
second indoor unit, a first temperature determination unit,
a second temperature determination unit, a third temper-
ature determination unit, a fourth temperature determi-
nation unit, and a control unit. The outdoor unit has at
least a compressor and is connectable to a refrigerant
pipe system. The first indoor unit has a first heat exchang-

er and is connectable to the refrigerant pipe system. The
second indoor unit has a second heat exchanger and is
connectable to the refrigerant pipe system. The first tem-
perature determination unit is configured to determine
the temperature of the first heat exchanger. The second
temperature determination unit is configured to deter-
mine the temperature of the second heat exchanger. The
third temperature determination unit is provided for the
first indoor unit and configured to determine the temper-
ature of an air conditioning target space associated with
the first indoor unit. The fourth temperature determination
unit is provided for the second indoor unit and configured
to determine the temperature of an air conditioning target
space associated with the second indoor unit. The control
unit configured to determine whether at least one of a
first refrigerant pipe connected to the first indoor unit of
the refrigerant pipe system connected to the first indoor
unit and a first communication line connected to the first
indoor unit is correctly connected, when a first tempera-
ture difference between the temperature determined by
the first temperature determination unit and the temper-
ature determined by the third temperature determination
unit is equal to or higher than a first threshold value, and
a second temperature difference between the tempera-
ture determined by the second temperature determina-
tion unit and the temperature determined by the fourth
temperature determination unit is less than a second
threshold value.

[Brief Description of Drawings]

[0009]

Fig. 1 is a diagram showing a configuration of an air
conditioning system 1.
Fig. 2 is a diagram showing a configuration of a con-
trol unit of the air conditioning system 1.
Fig. 3 is a flowchart showing a flow of processing of
a check operation executed by an outdoor side con-
trol unit 28.
Fig. 4 is a diagram showing an overview of the check
operation performed by the outdoor side control unit
28.
Fig. 5 is a flowchart showing the flow of a determining
process executed by the outdoor side control unit 28.
Fig. 6 is a flowchart showing the flow of processing
executed by the outdoor side control unit 28 accord-
ing to a second embodiment.
Fig. 7 is a diagram showing an overview of a check
operation performed by an outdoor side control unit
28 according to the second embodiment.

[Description of Embodiments]

[0010] Hereinafter, an air conditioning system of an
embodiment will be described with reference to the draw-
ings.
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(First embodiment)

[0011] Fig. 1 is a diagram showing a configuration of
an air conditioning system 1. The air conditioning system
1 may include an outdoor unit 10, and indoor units 30-1,
30-2, ... 30-n. Hereinafter, when the indoor units are not
distinguished from other indoor units, they are simply re-
ferred to as indoor units 30. The indoor units 30 are in-
stalled, for example, in different rooms. The outdoor unit
10 and each indoor unit 30-1 are connected to connection
pipes 2-1-1, 2-1-2, ... 2-n-2.
[0012] The outdoor unit 10 includes a compressor 12,
an accumulator 13, a four-way valve 14, an outdoor side
heat exchanger 16, and expansion valves 18-1 to 18-n.
[0013] The compressor 12 compresses the refrigerant
and discharges the refrigerant to the refrigerant pipe 20
via the four-way valve 14. The compressor 12 circulates
the refrigerant in the direction of an arrow in the drawing.
The refrigerant is, for example, R410A, or R32. Further,
the refrigerant may be a refrigerant containing 50% or
more of R32. In the drawings, white arrows indicate the
flow of the refrigerant at the time of cooling, and black
arrows indicate the flow of the refrigerant at the time of
heating. In the present embodiment, as an example, the
operation during cooling of the air conditioning system 1
will be mainly described. The accumulator 13 is provided
to be adjacent to the compressor 12. The accumulator
13 separates the refrigerant returning to the compressor
12 into a gas-phase refrigerant and a liquid-phase refrig-
erant.
[0014] The four-way valve 14 switches the direction in
which the refrigerant discharged from the compressor 12
is circulated. The four-way valve 14 switches between a
state in which the compressor 12 and the outdoor side
heat exchanger 16 are electrically connected to each oth-
er, and a state in which the compressor 12 and the indoor
side heat exchanger 32 are electrically connected to each
other. For example, the four-way valve 14 may circulate
the refrigerant discharged from the compressor 12 to the
outdoor side heat exchanger 16. Further, the four-way
valve 14 circulates the refrigerant discharged from the
compressor 12 to the connection pipes 2-1-1 and 2-n-1.
[0015] The four-way valve 14, the outdoor side heat
exchanger 16, and the expansion valves 18-1 to 18-n are
connected to each other via the refrigerant pipes 20 and
21. When the expansion valves 18-1 to 18-n are not dis-
tinguished, they are simply referred to as expansion
valves 18. The outdoor side heat exchanger 16 liquefies
the refrigerant discharged from the compressor 12 and
releases the heat contained in the refrigerant. The ex-
pansion valve 18 is connected to the indoor unit 30 via
the connection pipe 2. The expansion valve 18 sets the
temperature of the liquid refrigerant to low and sets the
pressure of the liquid refrigerant to low, by controlling the
pressure reduction and the flow rate of the refrigerant
which has become the liquid discharged from the outdoor
side heat exchanger 16.
[0016] The indoor unit 30 includes an indoor side heat

exchanger 32, a fan 34, an indoor side heat exchanger
temperature sensor 36, and an indoor side temperature
sensor 38. The indoor side heat exchanger 32 performs
heat-exchange between the refrigerant discharged from
the expansion valve 18 and air to evaporate the refriger-
ant. The fan 34 blows the air having undergone heat ex-
change via the indoor side heat exchanger 32 to an air
conditioning target space.
[0017] The indoor side heat exchanger temperature
sensor 36 determines the temperature of the indoor side
heat exchanger 32. The indoor side temperature sensor
38 determines the temperature of the room in which the
indoor unit 30 is installed.
[0018] Fig. 2 is a diagram showing a configuration of
a control unit of the air conditioning system 1. In addition
to the configuration described in Fig. 1, the air condition-
ing system 1 further includes an outdoor side operation
unit 26, an outdoor side control unit 28, an indoor side
operation unit 40, and an indoor side control unit 42. The
outdoor side control unit 28 and the indoor side control
unit 42 are connected to each other through a commu-
nication line and an electrical line.
[0019] The outdoor side control unit 28 or the indoor
side control unit 42 is, for example, a processor such as
a central processing unit (CPU). In addition, the outdoor
side control unit 28 or the indoor side control unit 42 may
be hardware such as a large scale integration (LSI) or
an application specific integrated circuit (ASIC).
[0020] The outdoor side operation unit 26 includes a
mode switching button, a display unit, and the like. The
outdoor side operation unit 26 supplies a signal corre-
sponding to the operation of the user to the outdoor side
control unit 28. When the check operation is instructed,
the outdoor side operation unit 26 supplies a signal indi-
cating that the instruction for the check operation has
been given to the outdoor side control unit 28. The check
operation is an operation of determining whether or not
the pipe and the communication line between the outdoor
unit 10 and the indoor unit 30 are connected normally
(correctly)(details will be described later). Further, the
display unit of the outdoor side operation unit 26 displays
the results of the check operation or information indicat-
ing the abnormality of an air conditioning system 1.
[0021] Indoor side operation units 40 are provided to
correspond to each of the plurality of indoor units 30. The
indoor side operation unit 40 includes a setting temper-
ature changing button of an air conditioning target space
of the indoor unit 30, an operation mode switching button,
an indoor side display unit, and the like. The indoor side
operation unit 40 supplies a signal corresponding to the
user’s operation to the indoor side control unit 42. The
display unit of the indoor side operation unit 40 displays
the operation state of the indoor unit 30, the state of the
air conditioning target space, the set operation mode,
and the like.
[0022] The outdoor side control unit 28 controls the
driving of the compressor 12. The outdoor side control
unit 28 controls an opening degree of the valve of the
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expansion valve 18. The outdoor side control unit 28 gen-
erates an instruction signal, on the basis of the signal
supplied from the indoor side operation unit 40 or infor-
mation acquired from the indoor side control unit 42. The
outdoor side control unit 28 supplies instruction signals
to the compressor 12, the expansion valve 18, the out-
door side operation unit 26, and the indoor side control
unit 42. Details of processes of the outdoor side control
unit 28 will be described later.
[0023] Indoor side control units 42 are provided to cor-
respond to each of the plurality of indoor units 30. The
indoor side control unit 42 controls each unit included in
the indoor unit 30 on the basis of an instruction signal
supplied from the outdoor side control unit 28. The indoor
side control unit 42 supplies information or signals ac-
quired from the indoor side heat exchanger temperature
sensor 36, the indoor side temperature sensor 38, and
the indoor side operation unit 40 to the outdoor side con-
trol unit 28.
[0024] Fig. 3 is a flowchart showing the flow of a check
operation (determination of whether or not the connection
of the pipe or the communication line is normal) executed
by the outdoor side control unit 28. First, the outdoor side
control unit 28 selects an indoor unit 30 in which the de-
termination of the connection state has not been com-
pleted, among the plurality of indoor units 30 (step S100).
[0025] The outdoor side control unit 28 controls the fan
34 of the indoor unit 30 selected in step S100 in an ON
state (step S102), and controls the expansion valves 18
of all the indoor units 30 in an open state (step S 104).
The outdoor side control unit 28 controls the air condi-
tioning system 1 in a standby state for a predetermined
time (step S106). Next, the outdoor side control unit 28
executes a determining process of the connection state
(step S 108). Details of the determining process will be
described later.
[0026] Next, the outdoor side control unit 28 deter-
mines whether or not the connection state of all the indoor
units 30 has been determined (step S110). When the
connection state of all the indoor units 30 has not been
determined, the process returns to step S100. When the
connection state of all the indoor units 30 has been de-
termined, the process of the flowchart ends.
[0027] Fig. 4 is a diagram showing an overview of the
check operation performed by the outdoor side control
unit 28. For example, an indoor unit 30-1 having a room
A as an air conditioning target space, an indoor unit 30-2
having a room B as an air conditioning target space, and
an indoor unit 30-3 having a room C as an air conditioning
target space will be described as being subjected to the
check operation. Also, it is assumed that the determining
process is executed one by one in order from the room
A to the room C. In the shown example, the temperature
change (TC-A to TC-C in the drawings) of the indoor side
heat exchanger 32 in the chambers A and C from the
start to the end of the check operation is shown. In ad-
dition, the open and closed states (PMV A to PMV C in
the drawings) of the expansion valve 18 which circulates

the refrigerant in the chambers A and C for each time,
and the operation state of the compressor 12 for each
time are shown.
[0028] First, the outdoor side control unit 28 controls
the compressor 12 in an ON state, and controls the ex-
pansion valve 18, which circulates the refrigerant in the
indoor unit 30-1, in a predetermined open state. The out-
door side control unit 28 executes the determining proc-
ess of the room A, and when the determining process of
the room A ends, the outdoor side control unit 28 sets
the compressor 12 to an OFF state and controls at least
the fan 34 of the indoor unit 30-2 to the ON state. Here,
the fans 34 of all the indoor units 30-1 and 30-3 may be
controlled to the ON state. Further, the outdoor side con-
trol unit 28 controls the expansion valves 18 of the indoor
units 30-1 and 30-3 to the open state. These states are
maintained for a predetermined time. Hereinafter, the in-
terval time indicates the time for maintaining the com-
pressor 12 is in the OFF state, maintaining at least the
fan 34 of the indoor unit 30 as being subjected to the
determining process of the connected state next is in the
ON state, and maintaining all the expansion valves 18 is
in the open state for the predetermined time.
[0029] The interval time is, for example, the time which
is set for returning from the lowered temperature, on the
assumption that the temperature of the indoor side heat
exchanger 32 of the indoor unit 30-2, which becomes the
target of the determining process of the connection state
next, is lowered during the determining process of the
indoor unit 30-1 which is the target of the immediately
preceding determining process. The interval time may
be a preset time. Further, the interval time may be a time
determined by the outdoor side control unit 28 on the
basis of the detection results of the indoor side heat ex-
changer temperature sensor 36 or the indoor side tem-
perature sensor 38.
[0030] By controlling the fan 34 to the ON state during
the interval time, the temperature of the indoor side heat
exchanger 32 of the indoor unit 30 or the air conditioning
target space is easily returned to that of a state before
the determining process of the connection state was
started. Further, by controlling the expansion valves 18
of the indoor units 30-1 to 30-3 to the open state, it is
possible to suppress the temperature change or the like
occurring in the indoor unit 30 connected to the part other
than the pipe in which the refrigerant is circulated by the
residual refrigerant in the pipe or the pressure change in
the pipe.
[0031] After elapse of the interval time, the determining
process of the connection state of the room B is executed,
and after the interval time has elapsed, the determining
process of the connection state of the room C is executed.
Thus, it is determined whether or not the pipe of the indoor
unit 30 connected to the outdoor unit 10 and the commu-
nication line are connected normally.
[0032] In the air conditioning system 1 of the embodi-
ment, an indoor side expansion valve may be further pro-
vided between the connection pipe 2 of the indoor unit
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30 and the indoor side heat exchanger 32, in addition to
the expansion valve 18. In this case, when the determin-
ing process of the connection state is executed, an indoor
side expansion valve different from the indoor side ex-
pansion valve included in the indoor unit 30 subject to
the determining process may be controlled to the closed
state. Thus, it is possible to reduce the influence of re-
sidual refrigerant and pressure change occurring in the
indoor unit 30 other than the determination target through
the determining process of the connection state.
[0033] Fig. 5 is a flowchart showing the flow of a de-
termining process executed by the outdoor side control
unit 28. First, the outdoor side control unit 28 controls the
compressor 12 for the ON state and controls the expan-
sion valve 18-1 of the indoor unit 30-1, which is a deter-
mination target of the connection state, to the predeter-
mined open state (step S150). Here, the indoor unit 30-1,
which is a determination target for the connection state,
corresponds to the "first indoor unit" in the claims, and
the indoor units 30-2 and 30-3 which are not determina-
tion targets of the connection state correspond to "an
indoor unit other than the first indoor unit" in the claims.
The indoor side heat exchanger 32-1 corresponds to the
"first heat exchanger" in the claims, the indoor side heat
exchanger temperature sensor 36-1 corresponds to the
"first temperature determination unit," and the indoor side
temperature sensor 38-1 corresponds to the "third tem-
perature determination unit" in the claims. The indoor
side heat exchangers 32-2 and 32-3 correspond to the
"second heat exchanger" in the claims, the indoor side
heat exchanger temperature sensors 36-2 and 36-3 cor-
respond to the " second temperature determination unit,"
and the indoor side temperature sensors 38-2 and 38-3
correspond to the "fourth temperature determination unit"
in the claims.
[0034] The rotational speed of the compressor 12 is,
for example, 25% or less of the maximum rotational
speed of the compressor 12. By suppressing the rota-
tional speed of the compressor 12, it is possible to sup-
press the amount of refrigerant liquid returning to the ac-
cumulator 13 during the check operation, and it is possi-
ble to reduce the load applied to the compressor 12. The
opening degree of the expansion valve 18-1 is, for ex-
ample, 25% or less of the maximum flow opening degree
of the expansion valve 18. By setting the opening degree
of the expansion valve 18-1 to 25% or less, the decrease
in the temperature of the indoor side3 heat exchanger
32 of the indoor unit 30-1 which is the determination target
becomes gentle, and it is possible to suppress an in-
crease in processing time.
[0035] Next, the outdoor side control unit 28 deter-
mines whether or not a temperature difference ΔT is
equal to or higher than a temperature T1 (step S152).
The temperature difference ΔT is a difference between
the temperature TA detected by the indoor side temper-
ature sensor 38-1 of the indoor unit 30-1 on which deter-
mination is to be performed and the temperature TC de-
tected by the indoor side heat exchanger temperature

sensor 36-1 of the indoor unit 30-1 on which determina-
tion is to be performed.
[0036] When the temperature difference ΔT is not
equal to or higher than the temperature T1, the outdoor
side control unit 28 determines whether or not a prede-
termined time has elapsed (step S154). When the pre-
determined time has not elapsed, the process of step
S152 is repeated. When the predetermined time has
elapsed, the outdoor side control unit 28 determines that
there is a possibility that an abnormality may exist in the
connection state of the pipe and the communication line
of the indoor unit 30-1 on which determination is to be
performed (step S166). This is because the temperature
determined by the indoor side heat exchanger tempera-
ture sensor 36-1 has not decreased by more than a pre-
determined temperature even though the refrigerant is
circulated in the indoor unit 30-1 on which determination
is to be performed. In this case, the outdoor side control
unit 28 and the communication line with the indoor side
control unit 42 are misconnected, and there is a possibility
that a difference may occur between the indoor side con-
trol unit 42 to be controlled and the indoor side control
unit 42 that is actually controlled. In addition, the pipe
between the indoor unit 30-1 and the outdoor unit 10 is
erroneously connected, and there is a possibility that a
difference may occur between the indoor unit 30-1 of the
target through which the refrigerant is circulated and the
indoor unit 30 in which the refrigerant is actually circulat-
ed.
[0037] When the temperature difference ΔT is equal to
or higher than the temperature T1, the outdoor side con-
trol unit 28 determines whether or not the temperature
difference ΔTn is equal to or higher than the temperature
T2 for all the other indoor units 30 (step S156). The tem-
perature difference ΔTn is a difference between the tem-
perature TAn detected by the indoor side temperature
sensor 38 of the indoor unit 30 which is not the determi-
nation target for the connection state and the temperature
TCn detected by the indoor side heat exchanger temper-
ature sensor 36 of the indoor unit 30 which is not the
determination target for the connection state. In the case
in which there are a plurality of indoor units 30 which are
not the determination targets, the outdoor side control
unit 28 calculates the temperature difference ΔTn be-
tween the temperature TAn detected by the indoor side
temperature sensor 38 provided in each of the indoor
units 30 which are not the determination targets and the
temperature TCn detected by the indoor side heat ex-
changer temperature sensor 36 provided in each of the
indoor units 30 which are not the determination targets.
The outdoor side control unit 28 determines whether or
not all the calculated temperature differences ΔTn are
equal to or higher than the temperature T2. When any
one of the calculated temperature differences ΔTn is
equal to or higher than the temperature T2, the process
proceeds to step S160. When all the calculated temper-
ature differences ΔTn are not equal to or higher than the
temperature T2, the process proceeds to step S158.
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[0038] When all the temperature differences ΔTn are
not equal to or higher than the temperature T2, the out-
door side control unit 28 determines that the indoor unit
30-1 is connected to the outdoor unit 10 normally (step
S158). In this case, the outdoor side control unit 28 con-
trols the compressor 12 to the OFF state (step S168).
This is because since the temperature determined by the
indoor side heat exchanger temperature sensor 36,
which is not the determination target, is not lowered by
the temperature T2 or more, it is presumed that the re-
frigerant is not circulated in the indoor unit 30 that is not
the determination target. For example, the temperature
T2 may be lower than the temperature T1.
[0039] When any one of the calculated temperature
differences ΔTn is equal to or higher than the temperature
T2, the outdoor side control unit 28 waits until a prede-
termined time elapses (step S160). When the predeter-
mined time has elapsed, the outdoor side control unit 28
determines whether or not the temperature TC is equal
to or lower than the temperature TCn (step S162). When
there are a plurality of indoor units 30 which are not the
determination targets, the outdoor side control unit 28
compares the temperature TC detected by the indoor
side heat exchanger temperature sensor 36 of the indoor
unit 30-1 on which determination is to be performed with
the temperature TCn detected by the indoor side heat
exchanger temperature sensor 36 provided in each of
the indoor units 30 which are not the determination target.
If the temperature TC is equal to or lower than all the
other temperatures TCn, the process proceeds to step
S 164. If the temperature TC is not equal to or lower than
one temperature of all the temperatures TCn, the process
proceeds to step S166.
[0040] When the temperature TC is not equal to or low-
er than the temperature TCn, the outdoor side control
unit 28 determines that there is a possibility that an ab-
normality may exist in the connection state of the pipe
and the communication line of the indoor unit 30-1 on
which determination is to be performed (step S166), and
the process proceeds to S168. When the temperature
TC is equal to or lower than the temperature TCn, the
outdoor side control unit 28 determines that the indoor
unit 30-1 on which determination is to be performed is
connected to the outdoor unit 10 normally (step S164),
and controls the compressor 12 to a turned-off state (step
S168). In this case, a temperature difference equal to or
greater than the predetermined temperature occurs be-
tween the temperature of the indoor side temperature
sensor 3 8 of the indoor unit 30 which is not the determi-
nation target and the temperature of the indoor side heat
exchanger temperature sensor 36 of the indoor unit 30
which is not the determination target. However, since the
temperature of the indoor side temperature sensor 38-1
of the indoor unit 30-1 on which determination is to be
performed is lower than the temperature of the indoor
side temperature sensor 38 of the other indoor unit 30,
the refrigerant is presumed to circulate to the indoor unit
30-1 on which determination is to be performed. As a

result, the processing of this flowchart ends.
[0041] When the determining process of one indoor
unit 30-1 is completed as described above, for example,
the determining process of the next indoor unit 30-2 is
executed. In the determining process of the next indoor
unit 30-2, the indoor unit 30-1, which is determined to be
connected to the outdoor unit 10 normally, is excluded
from the comparison target in the determining process.
For example, in the process of determining whether or
not the temperature difference ΔTn in step S156 is equal
to or higher than the temperature T2 and in the process
of determining whether or not the temperature TC in step
S162 is equal to or lower than the temperature TCn, the
indoor unit 30-1 determined to be normally connected to
the outdoor unit 10 is excluded from comparison. On the
other hand, if it is determined that there is a possibility
that an abnormality may exist in the connection state of
the pipe and the communication line between the outdoor
unit 10 and the indoor unit 30-1, the indoor unit 30-1 is
included in the comparison targets, in the process of de-
termining that the temperature difference ΔTn in step
S156 is equal to or higher than the temperature T2 and
the process of determining whether or not the tempera-
ture TC in step S162 is equal to or lower than the tem-
perature TCn.
[0042] Further, when the determining process of the
connection state is executed for all the indoor units 30,
and the check operation is completed, the outdoor side
control unit 28 displays the results of the check operation
on the display unit of the outdoor side operation unit 26.
For example, information indicating the presence or ab-
sence of the indoor units 30 that may not be connected
to the outdoor unit 10 normally is displayed on the display
unit of the outdoor side operation unit 26. Further, iden-
tification information of the indoor unit 30 that is not con-
nected to the outdoor unit 10 normally is displayed on
the display unit of the outdoor side operation unit 26.
[0043] Meanwhile, there is a case where it is deter-
mined whether the connection of the pipe and the signal
line between the indoor unit and the outdoor unit is normal
on the basis of the temperature change of the indoor side
heat exchanger. In this case, due to the influence of the
refrigerant remaining in the indoor side heat exchanger,
the temperature of the indoor side heat exchanger
through which the refrigerant does not flow may also
change, and there is a case in which it is not possible to
more accurately determine whether the connection of the
pipe and the communication line between the outdoor
unit 10 and the indoor unit 30 is normal.
[0044] In contrast, in the air conditioning system 1 of
the present embodiment, even if there is a residual re-
frigerant by the above-described determining process
and there is a temperature change in the indoor unit 30
and the air conditioning target space different from the
target of the determining process, it is possible to more
accurately determine whether the connection of the pipe
and the communication line between the outdoor unit 10
and the indoor unit 30 is normal. Furthermore, in the air
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conditioning system 1 of the present embodiment, since
the determining process is performed in a state in which
the temperature of the indoor side heat exchanger 32 of
the indoor unit 30 is maintained at a predetermined level
or higher, it is possible to more accurately determine
whether the connection of the pipe and the communica-
tion line between the outdoor unit 10 and the indoor unit
30 is normal.
[0045] According to the first embodiment described
above, the outdoor side control unit 28 determines that
the connection state of the refrigerant pipe or the com-
munication line connected to the indoor unit 30 which is
the determination target is normal, when the temperature
difference ΔT of the indoor unit 30, which is the determi-
nation target for the connection state, is equal to or higher
than the temperature T1, and the temperature difference
ΔTn of the indoor side control unit 30 which is not the
determination target is not equal to or higher than the
temperature T2. Further, even when the temperature dif-
ference ΔTn of the indoor unit 30, which is not the deter-
mination target for the connection state, is equal to or
higher than the temperature T2, the outdoor side control
unit 28 determines that the connection state of the refrig-
erant pipe or the communication line connected to the
indoor unit 30 on which determination is to be performed
is normal, when the temperature TC is equal to or lower
than the temperature TCn after a lapse of a predeter-
mined time. As a result, the air conditioning system 1 can
more accurately determine whether the connection of the
pipe or the communication line between the outdoor unit
10 and the indoor unit 30 is normal.

(Second embodiment)

[0046] A second embodiment will be described below.
Here, differences from the first embodiment will be mainly
described, and the description of the functions and the
like common with the first embodiment will be omitted.
In the first embodiment, in the interval time, the fan 34 is
maintained in the ON state and all the expansion valves
18 are controlled to the open state. In contrast, in the
second embodiment, in the interval time, the fan 34 is
maintained in the OFF state, the expansion valve 18 for
circulating the refrigerant to the indoor unit 30 subject to
the determining process is controlled to the open state,
and the other expansion valve 18 is controlled to the
closed state. Hereinafter, differences from the first em-
bodiment will be mainly described.
[0047] Fig. 6 is a flowchart showing the flow of process-
ing executed by the outdoor side control unit 28 of the
second embodiment. First, the outdoor side control unit
28 selects an indoor unit 30, in which the determination
of the connection state has not been completed, among
the plurality of indoor units 30 (step S200).
[0048] The outdoor side control unit 28 controls the
expansion valve 18 of the indoor unit 30 selected in step
S200 to the open state (step S202). The outdoor side
control unit 28 controls the air conditioning system 1 to

a standby state for a predetermined time (step S204).
Next, the outdoor side control unit 28 executes a deter-
mining process of the connection state (step S206).
Since the determining process is the same as the proc-
esses from the steps S150 to S168 described in the first
embodiment, a description thereof will be omitted.
[0049] Next, the outdoor side control unit 28 deter-
mines whether or not the connection state of all the indoor
units 30 has been determined (step S208). If the connec-
tion state of all the indoor units 30 has not been deter-
mined, the process returns to step S200. When the con-
nection state of all the indoor units 30 has been deter-
mined, the process of this flowchart ends. As a result,
the processing executed by this flowchart ends.
[0050] Fig. 7 is a diagram showing an overview of the
check operation performed by the outdoor side control
unit 28 according to the second embodiment. For exam-
ple, the indoor unit 30-1 having the room A as an air
conditioning target space, the indoor unit 30-2 having the
room B as an air conditioning target space, and the indoor
unit 30-3 having the room C as an air conditioning target
will be described as being subjected to the check oper-
ation. Also, it is assumed that the determining process
is executed one by one in order from room A to room C.
[0051] First, the outdoor side control unit 28 controls
the compressor 12 to the ON state, and controls the ex-
pansion valve 18-1 for circulating the refrigerant in the
indoor unit 30-1 to the predetermined open state. When
the determining process of the room A is completed, the
outdoor side control unit 28 sets the compressor 12 to
the OFF state, controls the expansion valve 18 of the
indoor unit 30-2 of the next determination target to the
predetermined open state and controls the other expan-
sion valve 18 to the closed state. After the lapse of the
interval time, the determining process of the room B is
executed, and after the lapse of the interval time, the
determining process of the room C is executed. In the
second embodiment, the fan 34 is controlled to the OFF
state during the interval time. Thus, it is possible to exe-
cute the check operation, without making the user in the
room subjected to the determining process feel that the
check operation is performed.
[0052] According to the second embodiment described
above, in order to maintain the fan 34 in the OFF state
in the interval time, the outdoor side control unit 28 can
perform the check operation, without making the person
in the air conditioning target space feel that the check
operation is performed. In addition, the outdoor side con-
trol unit 28 controls the expansion valve 18 for circulating
the refrigerant to the indoor unit 30, which is the target
of the determining process, to the open state, and con-
trols the other expansion valve 18 to the closed state,
thereby making it possible to execute the next determin-
ing process in a state in which the influence of the refrig-
erant remaining in the refrigerant pipe is reduced.
[0053] In the air conditioning system 1 according to the
first embodiment and the second embodiment, the de-
termining process at the time of the cooling operation
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has been described, but the first embodiment and the
second embodiment are also applied at the time of the
heating operation. In this case, the outdoor side control
unit 28 determines whether the temperature difference
ΔT is equal to or lower than the temperature T1 (ΔT ≤
T1) in step S152 of the determining process. Further, the
outdoor side control unit 28 determines whether the tem-
perature difference ΔTn is equal to or lower than the tem-
perature T2 (ΔTn ≤ T2) in step S 156 of the determining
process. Further, the outdoor side control unit 28 deter-
mines whether the temperature TC is equal to or higher
than the temperature TCn (TC ≥ TCn) in step S 162 of
the determining process.
[0054] In addition, in the air conditioning system 1 ac-
cording to the first embodiment and the second embod-
iment, the description has been given of a case where
the outdoor side control unit 28 performs the determina-
tion of step S152 (determination as to whether the tem-
perature difference ΔT is equal to or higher than the tem-
perature T1), the determination of step S 156 (determi-
nation as to whether the temperature difference ΔTn is
equal to or higher than the temperature T2 for all the
other indoor units 30), and the determination of step S162
(determination as to whether the temperature TC is equal
to or lower than the temperature TCn). However, the out-
door side control unit 28 may acquire one or more deter-
mination results from the above-described respective
steps from another device, and determine whether at
least one of the pipe and the communication line is cor-
rectly connected on the basis of the acquired determina-
tion result. In this case, the other device acquires the
detection result of the indoor side heat exchanger tem-
perature sensor 36 included in the indoor unit 30 and the
detection result of the indoor side temperature sensor
38, performs one or more determinations among the re-
spective steps on the basis of the acquired detection re-
sults, and transmits the determination result to the out-
door side control unit 28 via a network such as a local
area network (LAN).
[0055] According to at least one embodiment de-
scribed above, by including an outdoor unit having at
least a compressor and connectable to a refrigerant pipe
system, a first indoor unit having a first heat exchanger
and connectable to the refrigerant pipe system, a second
indoor unit having a second heat exchanger and con-
nectable to the refrigerant pipe system, a first tempera-
ture determination unit which is configured to determine
the temperature of the first heat exchanger, a second
temperature determination unit which is configured to de-
termine the temperature of the second heat exchanger,
a third temperature determination unit provided for the
first indoor unit and configured to determine the temper-
ature of an air conditioning target space associated with
the first indoor unit, a fourth temperature determination
unit provided for the second indoor unit and configured
to determine the temperature of an air conditioning target
space associated with the second indoor unit, and a con-
trol unit configured to determine whether at least one of

a first refrigerant pipe connected to the first indoor unit
of the refrigerant pipe system connected to the first indoor
unit and a first communication line connected to the first
indoor unit is correctly connected, when a first tempera-
ture difference between the temperature determined by
the first temperature determination unit and the temper-
ature determined by the third temperature determination
unit is equal to or higher than a first threshold value, and
a second temperature difference between the tempera-
ture determined by the second temperature determina-
tion unit and the temperature determined by the fourth
temperature determination unit is less than a second
threshold value, it is possible to determine whether the
pipe or the connection pipe is correctly connected.

Claims

1. An air conditioning system, comprising:

an outdoor unit (10) having at least a compres-
sor (12) and connectable to a plurality of con-
nection pipes (2-1-1, 2-1-2, ···, 2-n-2) ;
a first indoor unit (30-1) having a first heat ex-
changer (32-1) and connectable to a first con-
nection pipe (2-1-1, 2-1-2) in the plurality of con-
nection pipes (2-1-1, 2-1-2, ···, 2-n-2);
a second indoor unit (30-2, ···, 30-n) having a
second heat exchanger (32-2, ···, 32-n) and con-
nectable to a second connection pipe (2-2-1,
2-2-2, ···, 2-n-2) in the plurality of connection
pipes (2-1-1, 2-1-2, ···, 2-n-2) ;
a first expansion valve (18-1) provided between
the compressor (12) and the first heat exchanger
(32-1) and configured to control a flow rate of a
refrigerant, the refrigerant being flowing to the
first heat exchanger (32-1) and being discharg-
ing from the compressor (12) ;
a second expansion valve (18-2, ···, 18-n) pro-
vided between the compressor (12) and the sec-
ond heat exchanger (32-2, ···, 32-n) and config-
ured to control a flow rate of a refrigerant, the
refrigerant being flowing to the second heat ex-
changer (32-2, ···, 32-n) and being discharging
from the compressor (12);
wherein the first indoor unit (30-1) includes a
first blower fan (34-1) that is configured to blow
air having undergone heat exchange via the first
heat exchanger (32-1) to an air conditioning tar-
get space associated with the first indoor unit
(30-1), and
the second indoor unit (30-2, ···, 30-n) includes
a second blower fan (34-2, ···,34-n) that is con-
figured to blow air having undergone heat ex-
change via the second heat exchanger (32-2,
···, 32-n) to an air conditioning target space as-
sociated with the second indoor unit (30-2, ···,
30-n);
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a first temperature determination unit (36-1)
configured to determine the temperature of the
first heat exchanger (32-1);
a second temperature determination unit (36-2,
···, 36-n) configured to determine the tempera-
ture of the second heat exchanger (32-2, ···, 32-
n);
a third temperature determination unit (38-1)
provided for the first indoor unit (30-1) and con-
figured to determine the temperature of the air
conditioning target space associated with the
first indoor unit (30-1);
a fourth temperature determination unit (38-2,
···, 38-n) provided for the second indoor unit
(30-2, ···, 30-n) and configured to determine the
temperature of the air conditioning target space
associated with the second indoor unit (30-2, ···,
30-n) ;
a control unit having an outdoor side control unit
(28) for controlling a driving of the compressor
(12), and a first and a second indoor side control
unit (42) for the first indoor unit (30-1) and the
second indoor unit (30-2,···,30-n), respectively;
wherein the outdoor side control unit (28) and
each of the first and second indoor side control
unit (42) are connected through a communica-
tion line and an electrical line; and
a first and a second communication line, for re-
spectively connecting the outdoor side control
unit (28) to the first and second indoor side con-
trol unit (42);
wherein the control unit is configured to deter-
mine a connection state for each of the first in-
door unit (30-1) and the second indoor unit
(30-2, ···, 30-n) to determine whether or not the
connection pipes (2-1-1, 2-1-2, ···, 2-n-2) and
the communication lines are correctly connect-
ed, comprising:

wherein the outdoor side control unit (28) is
configured to determine a connection state
for the first indoor unit (30-1);
the outdoor side control unit (28) is config-
ured to control the first blower fan (34-1) in
an ON state (S102), and control the first and
second expansion valve (18-1, 18-2, ···, 18-
n) of the first and second indoor units (30-1,
30-2, ···, 30-n) in an open state (S104);
the outdoor side control unit (28) is config-
ured to control the air conditioning system
in a standby state for a predetermined time
(S106);
the outdoor side control unit (28) is config-
ured to execute a determining process for
determining whether or not the connection
pipes (2-1-1, 2-1-2, ···, 2-n-2) and the com-
munication lines are correctly connected
(S108);

wherein the determining process comprises:

wherein the outdoor side control unit (28) is
configured to determine a connected state
for the first indoor unit (30-1);
the outdoor side control unit (28) is config-
ured to control the compressor (12) in an
ON state and the first expansion valve
(18-1) in a predetermined open state
(S150),
the control unit is configured to determine
whether at least one of the first connection
pipe (2-1-1, 2-1-2) and the first communica-
tion line connected to the first indoor unit
(30-1) is correctly connected,
when a first temperature difference (ΔT) be-
tween the temperature determined by the
first temperature determination unit (36-1)
and the temperature determined by the third
temperature determination unit (38-1) is
equal to or higher than a first threshold value
(T1), and a second temperature difference
(ΔTn) between the temperature determined
by the second temperature determination
unit (36-2, ···, 36-n) and the temperature de-
termined by the fourth temperature deter-
mination unit (38-2, ···, 38-n) is less than a
second threshold value, it is determined that
the at least one of the first connection pipe
(2-1-1, 2-1-2) and the first communication
line connected to the first indoor unit (30-1)
is correctly connected (S152, S156, S158);
the outdoor side control unit (28) is config-
ured to control the compressor (12) in an
OFF state (S168), and control the first ex-
pansion valve (18-1) in an open state and
the second expansion valve (18-2, ···, 18-
n) in an open state during an interval time,
determine a connected state for the second
indoor unit (30-2, ···, 30-n) after the interval
time is elapsed.

2. The air conditioning system according to claim 1,

wherein the control unit is configured to deter-
mine whether the first temperature difference
(ΔT) between the temperature determined by
the first temperature determination unit (36-1)
and the temperature determined by the third
temperature determination unit (38-1) is equal
to or higher than the first threshold value (T1),
and
is configured to determine whether the second
temperature difference (ΔTn) between the tem-
perature (T2) determined by the second temper-
ature determination unit (36-2,···,36-n) and the
temperature determined by the fourth tempera-
ture determination unit (38-2,···,38-n) is less
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than the second threshold value (S152, S156).

3. The air conditioning system according to claim 1,

wherein the outdoor side control unit (28) is con-
figured to determine whether or not the connec-
tion state for each of the first indoor unit (30-1)
and the second indoor unit (30-2, ···, 30-n) has
been determined (S110);
if not, the outdoor side control unit (28) is con-
figured to select an indoor unit, which the deter-
mination of its connection state has not been
completed, among the first indoor unit (30-1) and
the second indoor unit (30-2, ···, 30-n), and de-
termine its connection state.

4. The air conditioning system according to claim 1,

wherein, when the first temperature difference
(ΔT) is equal to or higher than the first threshold
value (T1) and the second temperature differ-
ence (ΔTn) is equal to or higher than the second
threshold value (T2), after the lapse of a prede-
termined time from the determination (S156),
when the temperature (TC) determined by the
first temperature determination unit (36-1) pro-
vided corresponding to the first indoor unit (30-1)
is equal to or less than the temperature (TCn)
determined by the second temperature determi-
nation unit (36-2, ···, 36-n) provided correspond-
ing to the second indoor unit (30-2, ···, 30-n), the
control unit is configured to determine that the
first connection pipe (2-1-1, 2-1-2) and the first
communication line is correctly connected
(S162, S164).

5. The air conditioning system according to claim 1,
further comprising:

a third indoor unit (32-3) having a third heat ex-
changer (32-3) and connectable to a plurality of
connection pipes (2-1-1, 2-1-2, ···, 2-n-2);
a fifth temperature determination unit (36-3)
configured to determine the temperature of the
third heat exchanger (32-3); and
a sixth temperature determination unit (38-3)
provided for the third indoor unit (30-3) and con-
figured to determine the temperature of an air
conditioning target space associated with the
third indoor unit (30-3),
wherein, when it is determined that the first con-
nection pipe (2-1-1,2-1-2)and the first commu-
nication line connected to the first indoor unit
(30-1) is correctly connected,
in a case where a third temperature difference
(ΔT) between the temperature determined by
the second temperature determination unit
(36-2) and the temperature determined by the

fourth temperature determination unit (38-2) is
equal to or higher than the first threshold value
(T1), and a fourth temperature difference (ΔTn)
between the temperature determined by the fifth
temperature determination unit (36-3) and the
temperature determined by the sixth tempera-
ture determination unit (38-3) is less than the
second threshold value (T2), the control unit is
configured to determine that the second connec-
tion pipe (2-2-1,2-2-2) connected to the second
indoor unit (30-2) and a second communication
line connected to the second indoor unit (30-2)
is correctly connected.

6. The air conditioning system according to claim 1,
wherein, when it is determined that the first connec-
tion pipe (2-1-1,2-1-2) and the first communication
line connected to the first indoor unit (30-1) is cor-
rectly connected, the control unit does not use the
temperature determined by the first temperature de-
termination unit (36-1) and the temperature deter-
mined by the third temperature determination unit
(38-1), when determining whether the second con-
nection pipe (2-2-1,2-2-2) connected to the second
indoor unit (30-2) and the second communication
line connected to the second indoor unit (30-2) is
correctly connected.

7. The air conditioning system according to claim 1,
wherein the control unit is configured to control at
least the second blower fan (34-2, ···, 34-n) to an ON
state, for the interval time after determining the con-
nection state of the first indoor unit (30-1).

Patentansprüche

1. Klimatisierungssystem, umfassend:

eine Außeneinheit (10), die mindestens einen
Verdichter (12) aufweist und mit mehreren An-
schlussrohren (2-1-1, 2-1-2, ..., 2-n-2) verbind-
bar ist;
eine erste Inneneinheit (30-1), die einen ersten
Wärmetauscher (32-1) aufweist und mit einem
ersten Anschlussrohr (2-1-1, 2-1-2) der mehre-
ren Anschlussrohre (2-1-1, 2-1-2, ..., 2-n-2) ver-
bindbar ist;
eine zweite Inneneinheit (30-2, ..., 30-n), die ei-
nen zweiten Wärmetauscher (32-2, ..., 32-n)
aufweist und mit einem zweiten Anschlussrohr
(2-2-1, 2-2-2, ..., 2-n-2) der mehreren An-
schlussrohre (2-1-1, 2-1-2, ..., 2-n-2) verbindbar
ist;
ein erstes Expansionsventil (18-1), das zwi-
schen dem Verdichter (12) und dem ersten Wär-
metauscher (32-1) bereitgestellt ist und dafür
ausgelegt ist, eine Durchflussrate eines Kälte-
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mittels zu steuern, wobei das Kältemittel in den
ersten Wärmetauscher (32-1) einströmt und aus
dem Verdichter (12) ausströmt;
ein zweites Expansionsventil (18-2, ..., 18-n),
das zwischen dem Verdichter (12) und dem
zweiten Wärmetauscher (32-2, ..., 32-n) bereit-
gestellt ist und dafür ausgelegt ist, eine Durch-
flussrate eines Kältemittels zu steuern, wobei
das Kältemittel in den zweiten Wärmetauscher
(32-2, ..., 32-n) einströmt und aus dem Verdich-
ter (12) ausströmt;
wobei die erste Inneneinheit (30-1) einen ersten
Gebläseventilator (34-1) beinhaltet, der dafür
ausgelegt ist, Luft, die einem Wärmeaustausch
über den ersten Wärmetauscher (32-1) unter-
zogen wurde, in einen Klimatisierungszielraum
zu blasen, der der ersten Inneneinheit (30-1) zu-
geordnet ist, und
die zweite Inneneinheit (30-2, ..., 30-n) einen
zweiten Gebläseventilator (34-2, ..., 34-n) bein-
haltet, der dafür ausgelegt ist, Luft, die einem
Wärmeaustausch über den zweiten Wärmetau-
scher (32-2, ..., 32-n) unterzogen wurde, in ei-
nen Klimatisierungszielraum zu blasen, der der
zweiten Inneneinheit (30-2, ..., 30-n) zugeord-
net ist;
eine erste Temperaturbestimmungseinheit
(36-1), die dafür ausgelegt ist, die Temperatur
des ersten Wärmetauschers (32-1) zu bestim-
men;
eine zweite Temperaturbestimmungseinheit
(36-2, ..., 36-n), die dafür ausgelegt ist, die Tem-
peratur des zweiten Wärmetauschers (32-2, ...,
32-n) zu bestimmen;
eine dritte Temperaturbestimmungseinheit
(38-1), die für die erste Inneneinheit (30-1) be-
reitgestellt ist und dafür ausgelegt ist, die Tem-
peratur des Klimatisierungszielraums, der der
ersten Inneneinheit (30-1) zugeordnet ist, zu be-
stimmen;
eine vierte Temperaturbestimmungseinheit
(38-2, ..., 38-n), die für die zweite Inneneinheit
(30-2, ..., 30-n) bereitgestellt ist und dafür aus-
gelegt ist, die Temperatur des Klimatisierungs-
zielraums, der der zweiten Inneneinheit
(30-2, ..., 30-n) zugeordnet ist, zu bestimmen;
eine Steuereinheit, die eine außenseitige Steu-
ereinheit (28) zum Steuern eines Antriebs des
ersten Verdichters (12) und jeweils eine erste
und eine zweite innenseitige Steuereinheit (42)
für die erste Inneneinheit (30-1) und die zweite
Inneneinheit (30-2, ..., 30-n) aufweist; wobei die
außenseitige Steuereinheit (28) und jede von
der ersten und der zweiten innenseitigen Steu-
ereinheit (42) durch eine Kommunikationslei-
tung und eine elektrische Leitung verbunden
sind; und
eine erste und eine zweite Kommunikationslei-

tung zum jeweiligen Verbinden der außenseiti-
gen Steuereinheit (28) mit der ersten und der
zweiten innenseitigen Steuereinheit (42);
wobei die Steuereinheit dafür ausgelegt ist, ei-
nen Verbindungszustand für jede von der ersten
Inneneinheit (30-1) und der zweiten Innenein-
heit (30-2, ..., 30-n) zu bestimmen, um zu be-
stimmen, ob die Anschlussrohre (2-1-1,
2-1-2, ..., 2-n-2) und die Kommunikationsleitun-
gen ordnungsgemäß verbunden sind oder nicht,
umfassend:

wobei die außenseitige Steuereinheit (28)
dafür ausgelegt ist, einen Verbindungszu-
stand für die erste Inneneinheit (30-1) zu
bestimmen;
die außenseitige Steuereinheit (28) dafür
ausgelegt ist, den ersten Gebläseventilator
(34-1) in einen EIN-Zustand zu bringen
(S102) und das erste und das zweite Ex-
pansionsventil (18-1, 18-2, ..., 18-n) der
ersten und der zweiten Inneneinheit (30-1,
30-2, ..., 30-n) in einen geöffneten Zustand
zu bringen (S104);
die außenseitige Steuereinheit (28) dafür
ausgelegt ist, das Klimatisierungssystem
für eine vorbestimmte Zeit in einen Bereit-
schaftszustand zu bringen (S106);
die außenseitige Steuereinheit (28) dafür
ausgelegt ist, einen Bestimmungsprozess
zum Bestimmen, ob die Anschlussrohre
(2-1-1, 2-1-2, ..., 2-n-2) und die Kommuni-
kationsleitungen ordnungsgemäß verbun-
den sind oder nicht, auszuführen (S108);
wobei der Bestimmungsprozess Folgendes
umfasst:

wobei die außenseitige Steuereinheit
(28) dafür ausgelegt ist, einen Verbin-
dungszustand für die erste Innenein-
heit (30-1) zu bestimmen;
die außenseitige Steuereinheit (28) da-
für ausgelegt ist, den Verdichter (12) in
einen EIN-Zustand und das erste Ex-
pansionsventil (18-1) in einen vorbe-
stimmten geöffneten Zustand zu brin-
gen (S150),
die Steuereinheit dafür ausgelegt ist, zu
bestimmen, ob zumindest eines von
dem ersten Anschlussrohr (2-1-1,
2-1-2) und der ersten Kommunikations-
leitung, welche mit der ersten Innenein-
heit (30-1) verbunden sind, ordnungs-
gemäß verbunden ist,
wenn eine erste Temperaturdifferenz
(ΔT) zwischen der von der ersten Tem-
peraturbestimmungseinheit (36-1) be-
stimmten Temperatur und der von der
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dritten Temperaturbestimmungsein-
heit (38-1) bestimmten Temperatur
gleich oder größer als ein erster
Schwellenwert (T1) ist, und eine zweite
Temperaturdifferenz (ΔTn) zwischen
der von der zweiten Temperaturbe-
stimmungseinheit (36-2, ..., 36-n) be-
stimmten Temperatur und der von der
vierten Temperaturbestimmungsein-
heit (38-2, ..., 38-n) bestimmten Tem-
peratur kleiner als ein zweiter Schwel-
lenwert ist, bestimmt wird, dass das zu-
mindest eine von dem ersten An-
schlussrohr (2-1-1, 2-1-2) und der ers-
ten Kommunikationsleitung, welche mit
der ersten Inneneinheit (30-1) verbun-
den sind, ordnungsgemäß verbunden
ist (S152, S156, S158);
die außenseitige Steuereinheit (28) da-
für ausgelegt ist, den Verdichter (12) in
einen AUS-Zustand zu bringen (S168)
und das erste Expansionsventil (18-1)
in einen geöffneten Zustand und das
zweite Expansionsventil (18-2, ..., 18-
n) während einer Intervallzeit in einen
geöffneten Zustand zu bringen,
einen Verbindungszustand für die
zweite Inneneinheit (30-2, ..., 30-n) zu
bestimmen, nachdem die Intervallzeit
abgelaufen ist.

2. Klimatisierungssystem nach Anspruch 1,

wobei die Steuereinheit dafür ausgelegt ist, zu
bestimmen, ob die erste Temperaturdifferenz
(ΔT) zwischen der von der ersten Temperatur-
bestimmungseinheit (36-1) bestimmten Tempe-
ratur und der von der dritten Temperaturbestim-
mungseinheit (38-1) bestimmten Temperatur
gleich oder größer als der erste Schwellenwert
(T1) ist, und
dafür ausgelegt ist, zu bestimmen, ob die zweite
Temperaturdifferenz (ΔTn) zwischen der von
der zweiten Temperaturbestimmungseinheit
(36-2, ..., 36-n) bestimmten Temperatur (T2)
und der von der vierten Temperaturbestim-
mungseinheit (38-2, ..., 38-n) bestimmten Tem-
peratur kleiner als der zweite Schwellenwert ist
(S152, S156).

3. Klimatisierungssystem nach Anspruch 1,

wobei die außenseitige Steuereinheit (28) dafür
ausgelegt ist, zu bestimmen, ob der Verbin-
dungszustand für jede von der ersten Innenein-
heit (30-1) und der zweiten Inneneinheit
(30-2, ..., 30-n) bestimmt wurde oder nicht
(S110);

falls nicht, die außenseitige Steuereinheit (28)
dafür ausgelegt ist, eine Inneneinheit, bei der
die Bestimmung ihres Verbindungszustands
nicht abgeschlossen wurde, aus der ersten In-
neneinheit (30-1) und der zweiten Inneneinheit
(30-2, ..., 30-n) auszuwählen und ihren Verbin-
dungszustand zu bestimmen.

4. Klimatisierungssystem nach Anspruch 1,

wobei, wenn, nach dem Ablauf einer vorbe-
stimmten Zeit ab der Bestimmung (S156), die
erste Temperaturdifferenz (ΔT) gleich oder grö-
ßer als der erste Schwellenwert (T1) ist und die
zweite Temperaturdifferenz (ΔTn) gleich oder
größer als der zweite Schwellenwert (T2) ist,
wenn die von der entsprechend der ersten In-
neneinheit (30-1) bereitgestellten ersten Tem-
peraturbestimmungseinheit (36-1) bestimmte
Temperatur (TC) gleich oder niedriger als die
von der entsprechend der zweiten Inneneinheit
(30-2, ..., 30-n) bereitgestellten Temperaturbe-
stimmungseinheit (36-2, ..., 36-n) bestimmte
Temperatur (TCn) ist, die Steuereinheit dafür
ausgelegt ist, zu bestimmen, dass das erste An-
schlussrohr (2-1-1, 2-1-2) und die erste Kom-
munikationsleitung ordnungsgemäß verbunden
ist (S162, S164).

5. Klimatisierungssystem nach Anspruch 1, ferner um-
fassend:

eine dritte Inneneinheit (32-3), die einen dritten
Wärmetauscher (32-3) aufweist und mit mehre-
ren Anschlussrohren (2-1-1, 2-1-2, ..., 2-n-2)
verbindbar ist;
eine fünfte Temperaturbestimmungseinheit
(36-3), die dafür ausgelegt ist, die Temperatur
des dritten Wärmetauschers (32-3) zu bestim-
men; und
eine sechste Temperaturbestimmungseinheit
(38-3), die für die dritte Inneneinheit (30-3) be-
reitgestellt ist und dafür ausgelegt ist, die Tem-
peratur eines Klimatisierungszielraums, der der
dritten Inneneinheit (30-3) zugeordnet ist, zu be-
stimmen,
wobei, wenn bestimmt wird, dass das erste An-
schlussrohr (2-1-1, 2-1-2) und die erste Kom-
munikationsleitung, welche mit der ersten In-
neneinheit (30-1) verbunden sind, ordnungsge-
mäß verbunden ist,
in einem Fall, in dem eine dritte Temperaturdif-
ferenz (ΔT) zwischen der von der zweiten Tem-
peraturbestimmungseinheit (36-2) bestimmten
Temperatur und der von der vierten Tempera-
turbestimmungseinheit (38-2) bestimmten Tem-
peratur gleich oder größer als der erste Schwel-
lenwert (T1) ist, und eine vierte Temperaturdif-
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ferenz (ΔTn) zwischen der von der fünften Tem-
peraturbestimmungseinheit (36-3) bestimmten
Temperatur und der von der sechsten Tempe-
raturbestimmungseinheit (38-3) bestimmten
Temperatur kleiner als der zweite Schwellen-
wert (T2) ist, die Steuereinheit dafür ausgelegt
ist, zu bestimmen, dass das zweite Anschluss-
rohr (2-2-1, 2-2-2), das mit der zweiten Innen-
einheit (30-2) verbunden ist, und eine zweite
Kommunikationsleitung, die mit der zweiten In-
neneinheit (30-2) verbunden ist, ordnungsge-
mäß verbunden ist.

6. Klimatisierungssystem nach Anspruch 1,
wobei, wenn bestimmt wird, dass das erste An-
schlussrohr (2-1-1, 2-1-2) und die erste Kommuni-
kationsleitung, welche mit der ersten Inneneinheit
(30-1) verbunden sind, ordnungsgemäß verbunden
ist, die Steuereinheit, beim Bestimmen, ob das zwei-
te Anschlussrohr (2-2-1, 2-2-2), das mit der zweiten
Inneneinheit (30-2) verbunden ist, und die zweite
Kommunikationsleitung, die mit der zweiten Innen-
einheit (30-2) verbunden ist, ordnungsgemäß ver-
bunden ist, die von der ersten Temperaturbestim-
mungseinheit (36-1) bestimmte Temperatur und die
von der dritten Temperaturbestimmungseinheit
(38-1) bestimmte Temperatur nicht verwendet.

7. Klimatisierungssystem nach Anspruch 1,
wobei die Steuereinheit dafür ausgelegt ist, zumin-
dest den zweiten Gebläseventilator (34-2, ..., 34-n)
für die Intervallzeit nach Bestimmen des Verbin-
dungszustands der ersten Inneneinheit (30-1) in ei-
nen EIN-Zustand zu bringen.

Revendications

1. Système de conditionnement d’air, comprenant :

une unité extérieure (10) ayant au moins un
compresseur (12) et pouvant être raccordée à
une pluralité de tuyaux de raccordement (2-1-1,
2-1-2, ..., 2-n-2) ;
une première unité intérieure (30-1) ayant un
premier échangeur de chaleur (32-1) et pouvant
être raccordée à un premier tuyau de raccorde-
ment (2-1-1 , 2-1-2) dans la pluralité de tuyaux
de raccordement (2-1-1, 2-1-2, ..., 2-n-2);
une deuxième unité intérieure (30-2, ..., 30-n)
ayant un deuxième échangeur de chaleur
(32-2, ..., 32-n) et pouvant être raccordée à un
deuxième tuyau de raccordement (2-2-1,
2-2-2, ..., 2-n-2) dans la pluralité de tuyaux de
raccordement (2-1-1, 2-1-2, ..., 2-n-2 ) ;
une première soupape de détente (18-1) dispo-
sée entre le compresseur (12) et le premier
échangeur de chaleur (32-1) et configurée pour

contrôler un débit d’un réfrigérant, le réfrigérant
s’écoulant vers le premier échangeur de chaleur
(32-1) et s’évacuant du compresseur (12) ;
une deuxième soupape de détente (18-2, ..., 18-
n) prévue entre le compresseur (12) et le deuxiè-
me échangeur de chaleur (32-2, ..., 32-n) et con-
figurée pour contrôler un débit d’un réfrigérant,
le réfrigérant s’écoulant vers le deuxième
échangeur de chaleur (32-2, ..., 32-n) et s’éva-
cuant du compresseur (12);
dans lequel la première unité intérieure (30-1)
comprend un premier ventilateur soufflant
(34-1) qui est configuré pour souffler de l’air
ayant subi un échange de chaleur via le premier
échangeur de chaleur (32-1) vers un espace ci-
ble de conditionnement d’air associé à la pre-
mière unité intérieure (30-1) et
la deuxième unité intérieure (30-2, ..., 30-n)
comprend un deuxième ventilateur soufflant
(34-2, ..., 34-n) qui est configuré pour souffler
de l’air ayant subi un échange de chaleur via le
deuxième échangeur de chaleur (32-2, ..., 32-
n) vers un espace cible de conditionnement d’air
associé à la deuxième unité intérieure (30-2, ...,
30-n) ;
une première unité de détermination de tempé-
rature (36-1) configurée pour déterminer la tem-
pérature du premier échangeur de chaleur
(32-1) ;
une deuxième unité de détermination de tem-
pérature (36-2, ..., 36-n) configurée pour déter-
miner la température du deuxième échangeur
de chaleur (32-2, ..., 32-n) ;
une troisième unité de détermination de tempé-
rature (38-1) prévue pour la première unité in-
térieure (30-1) et configuré pour déterminer la
température de l’espace cible de conditionne-
ment d’air associé à la première unité intérieure
(30-1);
une quatrième unité de détermination de tem-
pérature (38-2, ..., 38-n) prévue pour la deuxiè-
me unité intérieure (30-2, ..., 30-n) et configurée
pour déterminer la température de l’espace cible
de conditionnement d’air associé à la deuxième
unité intérieure (30-2, ..., 30-n) ;
une unité de commande ayant une unité de com-
mande côté extérieur (28) pour commander un
entraînement du compresseur (12), et une pre-
mière et une deuxième unité de commande côté
intérieur (42) pour la première unité intérieure
(30-1) et la deuxième unité intérieure (30-2, ...,
30-n), respectivement ;
dans lequel l’unité de commande côté extérieur
(28) et chacune des première et deuxième uni-
tés de commande côté intérieur (42) sont rac-
cordées via une ligne de communication et une
ligne électrique ; et
une première et une deuxième lignes de com-
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munication, pour connecter respectivement
l’unité de commande côté extérieur (28) à la pre-
mière et à la deuxième unité de commande côté
intérieur (42) ;
dans lequel l’unité de commande est configurée
pour déterminer un état de connexion pour cha-
cune de la première unité intérieure (30-1) et la
deuxième unité intérieure (30-2, ..., 30-n) pour
déterminer si oui ou non les tuyaux de raccor-
dement (2-1-1, 2-1-2, ..., 2-n-2) et les lignes de
communication sont correctement raccordés ,
comprenant :

dans lequel l’unité de commande côté ex-
térieur (28) est configurée pour déterminer
un état de connexion pour la première unité
intérieure (30-1);
l’unité de commande côté extérieur (28) est
configurée pour commander le premier ven-
tilateur soufflant (34-1) dans un état MAR-
CHE (S102), et commander la première et
la deuxième soupape de détente (18-1,
18-2, ..., 18-n) des première et deuxième
unités intérieures (30-1, 30-2, ..., 30-n)
dans un état ouvert (S104);
l’unité de commande côté extérieur (28) est
configurée pour commander le système de
conditionnement d’air dans un état de veille
pendant un temps prédéterminé (S106);
l’unité de commande côté extérieur (28) est
configurée pour exécuter un processus de
détermination pour déterminer si oui ou non
les tuyaux de raccordement (2-1-1,
2-1-2, ..., 2-n-2) et les lignes de communi-
cation sont correctement raccordés
(S108) ;
dans lequel le processus de détermination
comprend :

dans lequel l’unité de commande côté
extérieur (28) est configurée pour dé-
terminer un état connecté pour la pre-
mière unité intérieure (30-1);
l’unité de commande côté extérieur
(28) est configurée pour commander le
compresseur (12) dans un état MAR-
CHE et la première soupape de détente
(18-1) dans un état ouvert prédétermi-
né (S150),
l’unité de commande est configurée
pour déterminer si au moins un du pre-
mier tuyau de raccordement (2-1-1,
2-1-2) et la première ligne de commu-
nication raccordée à la première unité
intérieure (30-1) est correctement rac-
cordé,
lorsqu’un premier écart de température
(ΔT) entre la température déterminée

par la première unité de détermination
de température (36-1) et la température
déterminée par la troisième unité de dé-
termination de température (38-1) est
égale ou supérieure à une première va-
leur de seuil (T1) et une deuxième dif-
férence de température (ΔTn) entre la
température déterminée par la deuxiè-
me unité de détermination de tempéra-
ture (36-2, ..., 36-n) et le température
déterminée par la quatrième unité de
détermination de température
(38-2, ..., 38-n) est inférieure à une
deuxième valeur de seuil, il est déter-
miné qu’au moins un parmi le premier
tuyau de raccordement (2-1-1, 2-1-2)
et la première ligne de communication
raccordée à la première unité intérieure
(30-1) est correctement raccordée
(S152, S156, S158) ;
l’unité de commande côté extérieur
(28) est configurée pour commander le
compresseur (12) dans un état ARRET
(S168), et commander la première sou-
pape de détente (18-1) dans un état
ouvert et la deuxième soupape de dé-
tente (18-2, ..., 18-n) dans un état
ouvert pendant un intervalle de temps,
déterminer un état connecté pour la
deuxième unité intérieure (30-2, ..., 30-
n) après que l’intervalle de temps s’est
écoulé.

2. Système de conditionnement d’air selon la revendi-
cation 1,

dans lequel l’unité de commande est configurée
pour déterminer si la première différence de
température (ΔT) entre la température détermi-
née par la première unité de détermination de
température (36-1) et la température détermi-
née par la troisième unité de détermination de
température (38-1) est égale ou supérieure à la
première valeur de seuil (T1) et
est configurée pour déterminer si la deuxième
différence de température (ΔTn) entre la tempé-
rature (T2) déterminée par la deuxième unité de
détermination de température (36-2, ..., 36-n) et
la température déterminée par la quatrième uni-
té de détermination de température (38-2, ...,
38-n) est inférieur à la deuxième valeur de seuil
(S152, S156).

3. Système de conditionnement d’air selon la revendi-
cation 1,

dans lequel l’unité de commande côté extérieur
(28) est configurée pour déterminer si oui ou non
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l’état de connexion pour chacune de la première
unité intérieure (30-1) et de la deuxième unité
intérieure (30-2, ..., 30-n) a été déterminé
(S110);
sinon, l’unité de commande côté extérieur (28)
est configurée pour sélectionner une unité inté-
rieure, dont la détermination de son état de con-
nexion n’a pas été achevée, parmi la première
unité intérieure (30-1) et la deuxième unité inté-
rieure (30-2, ..., 30-n), et déterminer son état de
connexion.

4. Système de conditionnement d’air selon la revendi-
cation 1,

dans lequel, lorsque la première différence de
température (ΔT) est égale ou supérieure à la
première valeur de seuil (T1) et la deuxième dif-
férence de température (ΔTn) est égale ou su-
périeure à la deuxième valeur de seuil (T2),
après l’écoulement d’un temps prédéterminé
depuis la détermination (S156),
lorsque la température (TC) déterminée par la
première unité de détermination de température
(36-1) fournie correspondant à la première unité
intérieure (30-1) est égale ou inférieure à la tem-
pérature (TCn) déterminée par la deuxième uni-
té de détermination de température (36-2, ...,
36-n) fournie correspondant à la deuxième unité
intérieure (30-2, ..., 30-n), l’unité de commande
est configurée pour déterminer que le premier
tuyau de raccordement (2-1-1, 2-1-2) et la pre-
mière ligne de communication est correctement
raccordée (S162, S164).

5. Système de conditionnement d’air selon la revendi-
cation 1, comprenant en outre :

une troisième unité intérieure (32-3) ayant un
troisième échangeur de chaleur (32-3) et pou-
vant être raccordée à une pluralité de tuyaux de
raccordement (2-1-1, 2-1-2, ..., 2-n-2) ;
une cinquième unité de détermination de tem-
pérature (36-3) configurée pour déterminer la
température du troisième échangeur de chaleur
(32-3); et
une sixième unité de détermination de tempé-
rature (38-3) prévue pour la troisième unité in-
térieure (30-3) et configuré pour déterminer la
température d’un espace cible de conditionne-
ment d’air associé à la troisième unité intérieure
(30-3),
dans lequel, lorsqu’il est déterminé que le pre-
mier tuyau de raccordement (2-1-1, 2-1-2) et la
première ligne de communication raccordée à
la première unité intérieure (30-1) est correcte-
ment raccordée,
dans un cas où une troisième différence de tem-

pérature (ΔT) entre la température déterminée
par la deuxième unité de détermination de tem-
pérature (36-2) et la température déterminée
par la quatrième unité de détermination de tem-
pérature (38-2) est égale ou supérieure à la pre-
mière valeur de seuil (T1) et une quatrième dif-
férence de température (ΔTn) entre la tempéra-
ture déterminée par la cinquième unité de dé-
termination de température (36-3) et la tempé-
rature déterminée par la sixième unité de déter-
mination de température (38-3) est inférieure à
la deuxième valeur de seuil (T2), l’unité de com-
mande est configurée pour déterminer que le
deuxième tuyau de raccordement (2-2-1, 2-2-2)
raccordé à la deuxième unité intérieure (30-2)
et une deuxième ligne de communication rac-
cordée à la deuxième unité intérieure (30-2) est
correctement raccordé.

6. Système de conditionnement d’air selon la revendi-
cation 1,
dans lequel, lorsqu’il est déterminé que le premier
tuyau de raccordement (2-1-1, 2-1-2) et la première
ligne de communication raccordée à la première uni-
té intérieure (30-1) est correctement raccordé, l’unité
de commande n’utilise pas la température détermi-
née par la première détermination de température
(36-1) et la température déterminée par la troisième
unité de détermination de température (38-1), lors
de la détermination si le deuxième tuyau de raccor-
dement (2-2-1, 2-2-2) connecté à la deuxième unité
intérieure (30-2) et la deuxième ligne de communi-
cation raccordée à la deuxième unité intérieure
(30-2) est correctement raccordé.

7. Système de conditionnement d’air selon la revendi-
cation 1,
dans lequel l’unité de commande est configurée pour
commander au moins le deuxième ventilateur souf-
flant (34-2, ..., 34-n) dans un état MARCHE, pendant
l’intervalle de temps après la détermination de l’état
de connexion de la première unité intérieure (30-1).
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