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Description

[0001] The presentinvention relates to a pipe-connec-
tion searching apparatus and method for a multi-air con-
ditioner system, and more particularly, to a pipe-connec-
tion searching apparatus and method for a multi-air con-
ditioner system provided with an outdoor unit and a plu-
rality of indoor units connected to the outdoor unit, the
apparatus and method capable of searching each one
of the pipes of the indoor units connected to the outdoor
unit.

[0002] The apparatus, regardless which embodiment,
may include a pipe searching unit (selects pipes for open/
close); temperature sensors at each indoor unit; a display
unit (to identify which wire corresponds to open pipe
based on one of four set criteria, i.e., four embodiments);
and a matching unit that may automatically configure wire
to pipes.

[0003] Air conditioners are known for controlling the
temperature and humidity of an enclosed space. Inrecent
years, multiple air conditioner systems having one out-
door unit and a plurality of indoor units connected to the
outdoor unit have been developed. Therefore, if a place
to be cooled or heated has more than one enclosed
space, the multi-air conditioner system eliminates the
need to install independent air conditioning systems for
each enclosed space.

[0004] FIG. 1 is a diagram schematically illustrating
the structure of a multi-air conditioner system. As shown
in FIG. 1, one outdoor unit 10 is connected to pipes 30
and wiring-lines 40 extending from a plurality of indoor
units 20. The pipes 30 and the wiring-lines 40 are directly
connected to the outdoor unit. However, a plurality of
pipes are actually connected to the outdoor unit 10 with,
for example, corresponding service ports interposed
therebetween.

[0005] During installation, the installer needs to con-
nect one end of each pipe and wiring-line to the outdoor
unit and the other end of each pipe and wire to the cor-
responding indoor unit. Because each of the wiring-lines
40 is composed of a bundle of internal lines, such as a
power line, a communication line, and a ground line, in-
terference between the wiring-lines 40 rarely occurs.
Nevertheless, when the internal lines are incorrectly con-
nected, the indoor units and/or the outdoor unit may not
operate. Therefore, the internal lines are typically color
coded to enable the installer to easily recognize the in-
ternal lines. Because portions of the pipes and the wiring-
lines unit are not visible or in view of the installer posi-
tioned in the vicinity of the outdoor unit the installer may
have difficulty checking the connection between the
pipes and the wiring-lines of the indoor units and the out-
door unit. As aresult, the internal lines forming the wiring-
line are often incorrectly connected, which results in turn-
ing on a wrong indoor unit instead of the one intended
by the user.

[0006] This commonly causes userinconvenience and
adversely affects the product reliability and performance.

10

15

20

25

30

35

40

45

50

55

Therefore, in order to provide a more effective way of
matching the pipe with the corresponding wiring-line of
the corresponding indoor unit, an apparatus and a meth-
od of searching the connection between the pipe and
wiring-line corresponding to each indoor unit is needed.
[0007] The presentinvention provides a pipe-connec-
tion searching apparatus for a multi-air conditioner sys-
tem including an outdoor unit and a plurality of indoor
units connected to the outdoor unit, which is capable of
checking at the outdoor unit the connection between the
pipe and the wiring-line of each indoor unit.

[0008] The present invention also provides a method
of searching a pipe and a wiring-line associated with a
corresponding one of a plurality of indoor units and au-
tomatically matching the pipe with the corresponding wir-
ing-line to improve the effectiveness and efficiency of the
installation of a multi-air conditioner system provided with
an outdoor unit and a plurality of indoor units.

[0009] In general, the pipe-connection searching ap-
paratus includes at least one temperature sensor provid-
ed in each of the plurality of indoor units; a pipe opening/
closing unit capable of opening each of the plurality of
pipes connected to an outdoor unit when the outdoor unit
operates; and a pipe searching unit operating the outdoor
unit and the pipe opening/closing unit and searching for
the one indoor unit having the temperature sensor whose
temperature reading first satisfies a predetermined set
value before the other indoor units.

[0010] In one exemplary embodiment, the set value is
the difference in temperature of before and after the out-
door unit begins operating.

[0011] In accordance with another exemplary embod-
iment, the set value is a predetermined temperature val-
ue different from the temperature before the outdoor unit
begins operating.

[0012] In accordance with still another exemplary em-
bodiment, the set value is the largest temperature differ-
ence among the plurality of temperature difference meas-
urements associated with each of the plurality of indoor
units when at least one of the indoor units satisfies a first
predetermined temperature value, the first predeter-
mined temperature value being a temperature value dif-
ferent from that of the temperature before the outdoor
unit begins to operate.

[0013] In accordance with yet another exemplary em-
bodiment, the set value is the largest temperature differ-
ence among the plurality of temperature difference meas-
urements associated with each of the plurality of indoor
units after a predetermined time period has elapsed after
the outdoor unit begins to operate.

[0014] The outdoor unit may include a wiring-line dis-
play unit that displays a connection point between the
outdoor unit and a wiring-line of the indoor unit that first
satisfies the set value. The outdoor unit may further in-
clude a wiring-line matching unit that matches the opened
pipe with a wiring-line of the indoor unit that first satisfies
the set value. The pipe searching unit, in turn, sequen-
tially searches each of the pipes.
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[0015] The various aspects and embodiments of the
present invention are not restricted to those described
herein. The various aspects and embodiments described
herein are exemplary. The above and other aspects of
the present invention will become more apparent to one
of ordinary skill in the art to which the present invention
pertains by referencing the detailed description of the
present invention given below.

[0016] FIG. 1 is a diagram schematically illustrating
the structure of a multiple air conditioner system;
[0017] FIG. 2 is a diagram schematically illustrating a
pipe-connection searching apparatus according to an ex-
emplary embodiment of the invention;

[0018] FIG. 3 is a diagram schematically illustrating a
structure for searching a pipe using the pipe-connection
searching apparatus shown in FIG. 2;

[0019] FIG. 4 is a diagram schematically illustrating
another example of the structure shown in FIG. 3;
[0020] FIG. 5 is a flowchart illustrating an example of
the operation of the pipe-connection searching appara-
tus according to the embodiment of the invention; and
[0021] FIGS. 6to 8 are flowcharts illustrating other ex-
amples of the operation shown in FIG. 5.

[0022] The present invention will now be described
more fully with reference to the accompanying drawings,
in which exemplary embodiments of the invention are
shown. The invention may, however, be embodied in
many different forms and should not be construed as
being limited to the embodiments set forth herein. Rather,
these embodiments are provided so that this disclosure
will be thorough and complete, and will fully convey the
concept of the invention to those skilled in the art. Like
reference numerals in the drawings indicate like ele-
ments, and thus their description will be omitted.

[0023] As mentioned, FIG. 2 is a diagram schemati-
cally illustrating a pipe-connection searching apparatus
according to an exemplary embodiment of the invention.
[0024] Referring to FIG. 2, a pipe-connection search-
ing apparatus for a multi-air conditioner system may in-
clude: temperature sensors 111, each provided in a cor-
responding one of plurality of indoor units 110; a pipe
opening/closing unit 120 that opens, each of a plurality
of pipes, one at a time, connected to an outdoor unit 130
when the outdoor unit 130 is in operation; and a pipe
searching unit 131 that searches for and identifies the
indoor unit with the temperature sensor whose temper-
ature signal first satisfies a predetermined set value, after
the outdoor unit 130 and the pipe opening/closing unit
120 begin to operate, as compared to the other indoor
units and temperature sensors.

[0025] The temperature sensors 111 detect variations
in temperature and in response, generate a correspond-
ing output voltage that is indicative of the detected tem-
perature variation. Here, it is preferable to use known
temperature sensors conventionally provided in the in-
door units.

[0026] The pipe opening/closing unit 120 includes
valves which are used to selectively open and close the
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plurality of pipes connected to the outdoor unit 130. In
order to achieve its intended function, the pipe opening/
closing unit 120 opens only one pipe at a time when the
outdoor unit 130 is operating. Therefore, it is preferable
thatthe pipe searching unit 131 control the pipe searching
process including the pipe opening/closing unit 120.
However, one skilled in the art will readily appreciate al-
ternative embodiments where such control is governed
by other components.

[0027] Inanother embodiment, the installer of the mul-
ti-air conditioning system may manually operate the pipe
opening/closing unit 120. However, it is preferable that
the pipe opening/closing unit 120 automatically open and
close the pipes, for example, under the control of the pipe
searching unit 131, as stated above.

[0028] The pipe searching unit 131 may also control
the operation of the outdoor unit 130. However, once
again, one skilled in the art will readily appreciate alter-
native embodiments are possible, where control of the
outdoor unitis governed by another component. The pipe
searching unit 131 then searches for and identifies the
one indoor unit 110 having the temperature sensor 111
whose signal first satisfies a predetermined set value.
The search result may be displayed on a display unit for
theinstaller. If necessary, the search result may be stored
in a memory.

[0029] Again, the process of checking the connection
between the pipes of each indoor unit 110 and the out-
door unit 130 is iterative in that each pipe is opened and
closed in sequence, and the temperature and/or temper-
ature change associated with the corresponding opened
pipe is determined. Of course, the installer can manually
check the temperature or temperature change at each
indoor unit, but it is preferable that the installer receive
information from the temperature sensor of each indoor
unit through a corresponding wiring-line extending from
the indoor unit connected to the outdoor to check the
state of the indoor unit. In this way, the installer can per-
form the search from the position of the outdoor unit.
[0030] In one embodiment, the pipe searching unit is
in the outdoor unit 130. Alternatively, the pipe searching
unit may in any one of the indoor units.

[0031] Twoexemplary configurations will be described
herein below that allow the installer to determine whether
the wires are properly connected. In accordance with the
first exemplary configuration, a wiring-line display unit is
provided so the installer can visually establish the con-
nection point between the outdoor unit and the wiring-
line associated within the indoor unit having the temper-
ature sensor that first satisfies a set value. In accordance
with the second exemplary configuration, a wiring-line
matching unit is provided that matches the currently
opened pipe with the corresponding indoor unit having
the temperature sensor that first satisfies the set value.
[0032] In the first exemplary configuration, the wiring-
line display unit, displays the connection point between
the outdoor unit 130 and the wiring-line of the indoor unit
110 corresponding to the opened pipe. The wiring-line
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display unit may be located at or in the outdoor unit 130
to display the connection state of the wiring-lines such
that the installer can correctly connect the wires, as de-
scribed now with reference to FIG. 3.

[0033] Referring to FIG. 3, a space 140 for installing
the pipes and the wiring-lines is formed between the out-
door unit 130 and the plurality of indoor units 110a, b, c,
which makes it difficult for the installer to check the ar-
rangement of the pipes and the wiring-lines. Specifically,
the space 140 for installing the pipes and the wiring-lines
is not easily visible, below a floor, inside a pillar, or inside
a ceiling. For the clarity of explanation, FIG. 3 does not
show a pipe opening/closing portion that is provided in
the outdoor unit or in the vicinity of the outdoor unit.
[0034] In order to search and identify the correspond-
ing pipes, wires and indoor units, the pipes and the wiring-
lines that are expected to correspond to each other are
connected to the outdoor unit 130. Then, a first pipe, for
example, pipe A is opened, and the other pipes B, C
remain closed. Thereafter, when the outdoor unit 130
operates, the wiring-line display will indicate which wir-
ing-line and corresponding indoor unit 110a-c first satis-
fies the set value. It is thus determined which indoor unit
is connected to open pipe A.

[0035] Inthe exemplary configuration of Fig. 3, the wir-
ing-line display unit 133 is provided at or in the outdoor
unit 130. The wiring-line display unit 133 is connected to
the corresponding indoor units 110 through the wiring-
lines, as shown. The wiring-line display unit 133 can dis-
play the temperature of indoor units 110, or it may display
the identity of the wiring-line associated with the indoor
unit that satisfies the set value, for instance, with a flash-
ing light. That is, the wiring-line display unit 133 displays
the position at or on the outdoor unit of the wiring-line
that corresponds to the indoor unit that first satisfies the
set value. In Fig. 3, if the wiring-line display unit 133a
corresponding to opened pipe A lights up, the wiring-line
is correctly connected. However, if wiring-line display unit
133b or 133c light up, the wiring-line is incorrectly con-
nected. The installer can then change the wiring-line con-
nection accordingly. Although the installer could change
the pipe connections, this is likely to be more complicated
and involved compared to changing the wire connec-
tions. Furthermore, when the pipe connections are
changed, connection strength is likely to be degraded.
Therefore, it is preferable to change the wiring-line con-
nections rather than the pipe connections.

[0036] The process of sequentially opening and clos-
ing the plurality of pipes, as shown in the configuration
of Fig. 3, is repeated for each of the pipes. Thus, it is
possible to verify and, if necessary, correctly connect the
wiring-lines corresponding to all of the pipes.

[0037] In the second exemplary configuration, a wir-
ing-line matching unit is employed. Here, the installer
does not have to change the wiring-line connections. The
wiring-lines are instead automatically connected to
match the corresponding pipes. This makes the installa-
tion process far more efficient. FIG. 4 illustrates a wiring-
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line matching unit 135. The wiring-line matching unit 135
is directly connected to the wiring-lines extending from
the indoor units or with the wiring-line display units 133
interposed therebetween.

[0038] Inthe example of Fig. 4, when pipe Ais opened,
and the pipe searching process is performed, and the
wiring-line matching unit matches pipe A with the wiring-
line connected to the wiring-line display unit c. That is
because the indoor unit corresponding to the wiring-line
and wiring-line display unit c is the first indoor unit to
satisfy the set value. More specifically, when the opened
pipe is checked, and the search process is performed,
the wiring-line matching unit switches the wiring-lines
such that the wiring-line connected to another pipe, for
example, pipe C is now reconnected to the opened pipe,
for example, pipe A.

[0039] When employing this configuration and corre-
sponding method, the installer does not need to change
the connection between the wiring-lines subsequent to
the pipe searching process. Thus, the closing and open-
ing of the pipes, the pipe searching process, and the re-
connection of any wiring-lines are automatically per-
formed.

[0040] Further, once a pipe has been opened and
closed, and the corresponding wire line matched the sub-
sequent testing of other pipes need not include pipes that
have already been tested.

[0041] The temperature sensor value is used to per-
form the pipe searching process. Evenwhen a refrigerant
is not supplied to the searched indoor unit, the temper-
ature of the indoor unit having the refrigerant supplied
thereinto does not rapidly vary. Therefore, the tempera-
ture sensor of the searched indoor unit is likely to sense
a predetermined set value first, during the search of other
pipes. For this reason, itis preferable that the search pipe
and indoor unit be excluded during the search of other
pipes.

[0042] Indoor fans circulate the air in the space where
an indoor unit may be installed. When the fan operates,
the temperature of the space, not the internal tempera-
ture of the indoor unit, is measured. Thus, it is preferable
that indoor fans be not operated while the pipe searching
process is performed, that is, while the pipe searching
unit operates. In this case, the temperature sensor in the
indoor unit can accurately measure the variation in the
internal temperature of the indoor unit without being af-
fected by an external environment.

[0043] Measuring the temperature of the space asso-
ciated with a given indoor unit makes it possible to search
for the corresponding pipe, but it is not preferable be-
cause it would require a lot of time to satisfy the set value.
It is more preferable to perform the searching process
without operating the indoor fan and measuring the in-
ternal temperature of the indoor unit itself. Furthermore,
it is preferable to close the vent of the indoor unit in order
to more accurately measure the internal temperature of
the indoor unit.

[0044] Various setvalues may be used during the pipe
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searching process.

[0045] Inaccordance with a first exemplary implemen-
tation, the change in temperature of the indoor unit may
be employed as the set value.

[0046] More specifically, the pipe opening/closing unit
120 opens one of the pipes connected to the outdoor unit
130. The outdoor unit 130 then begins operating. Before
the outdoor unit 130 begins operating, the temperature
sensors 111 associated with each of the indoor units 110
measure the internal temperatures of the corresponding
indoor units 110. After the outdoor unit 130 begins oper-
ating, the temperature sensors 111 are used to now de-
termine which indoor unit first reaches a predetermined
change in temperature. This indoor unit is identified as
the unit connected to the open pipe.

[0047] The predetermined temperature difference
may be stored in the pipe searching unit, or the installer
may manually set the predetermined temperature differ-
ence according to the installation environment. The pre-
determined temperature difference may be in the range
of 5°C to 15°C. If the predetermined temperature differ-
ence is lower than 5°C, a search error is more likely to
occur. That is because another indoor unit, not the indoor
unit corresponding to the opened pipe, may reach the
temperature difference first. For this reason, it may be
preferable to set the temperature difference to be greater
than 5°C.

[0048] The aforementioned error may occur because
a very small amount of refrigerant typically flows through
all of the pipes even when one pipe is opened and the
other pipes are closed. In order to avoid this error, it is
preferable that the temperature difference be equal to or
higher than 5°C, wherein the result of the pipe searching
process is more reliable.

[0049] If the predetermined temperature difference is
excessively large, the time required to perform the pipe
searching process is likewise, excessively large. There-
fore, it is preferable that the predetermined temperature
difference be no greater than 15°C.

[0050] The temperature difference for a given indoor
unit may be measured by comparing the temperature
before the opening of the pipe with real time temperature
measurements after the opening of the pipe. The tem-
perature difference may be measured in real time at pre-
determined time intervals. This would be particularly use-
ful when a temperature difference of 15°C is employed
as the predetermined set value.

[0051] It does not matter whether the outdoor unit op-
erates in a cooling mode or a heating mode during the
search of the pipe.

[0052] Next, the pipe-connection searching processes
will be described with reference to FIG. 5. First, one of a
plurality of pipes is opened, while the other pipes remain
closed (S110). An initial temperature measurement is
then taken for each indoor unit and, thereafter, the out-
door unit begin operating (S120). The initial temperature
for each indoor unit is then stored in a predetermined
storage unit until the comparing process is completed.
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The initial temperatures may be measured before the
outdoor unit begins operating, as stated above or at the
beginning of the operation of the outdoor unit.

[0053] Then, subsequent temperature measurements
are taken, in real time, for each of the indoor units, for
example, at predetermine time intervals (S 130). The
temperature difference between the initial temperature
and subsequent real time temperatures for each indoor
unit is calculated, and based on these temperature dif-
ference calculations, it is determined whether there is an
indoor unit that satisfies the predetermined temperature
difference (S140). If it is determined that no indoor unit
satisfies the predetermined temperature difference, the
two previous steps are repeated.

[0054] When it is determined that one of the indoor
units satisfies the predetermined temperature difference,
the wire line associated with that indoor unit is manually
or automatically connected to the opened pipe (S150).
[0055] If all of the pipes have not been examined
(S160), only one of the remaining pipes is opened, while
the other pipes are closed (S 170). The entire process is
repeated, stating from the process of measuring the initial
temperature.

[0056] For reference, the last pipe to be matched need
not be examined because only one indoor unit remains.
At this point, the last remaining pipe is matched with the
wire line associated with the remaining indoor unit. In
addition, and as described above, it is preferable that
previously matched pipes and indoor units are excluded
during subsequent iterations of the pipe searching proc-
ess.

[0057] In accordance with a second exemplary imple-
mentation, a predefined, absolute temperature value, dif-
ferent from the temperature value before the outdoor unit
begins operating, may be used as the set value. In this
implementation, the temperature is measured in each of
the indoor units, or remaining indoor units, by the corre-
sponding temperature sensor. By taking these measure-
ments, a determination can be made as to which indoor
unit first reaches the predetermined temperature value.
The pipe searching unit then establishes that the indoor
unit thatfirst reaches the predetermined temperature val-
ue is the indoor unit connected to the opened pipe. The
wire line associated with this indoor unit can then be man-
ually or automatically matched with the opened pipe. This
implementation has the following advantages. When the
installer manually changes the wire line connections us-
ing the wiring-line display unit, wherein display units for
displaying the temperatures associated with each of the
indoor units, the installer can more easily check the tem-
peratures associated with each of the indoor units, and
more easily determine the connection state of the indoor
units. In accordance with this implementation, it is not
necessary to take a temperature measurement prior to
turning on the outdoor unit. It is only necessary to deter-
mine which indoor unit first reaches the predetermined
temperature value. As soon as the installer sees, on the
display, which indoor unit first reaches the predetermined
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temperature, the installer can easily make the wire line
connection.

[0058] Further in accordance with this second exem-
plary implementation, it may be necessary to first deter-
mine the operation mode of the outdoor unit, that is, de-
termine whether the outdoor unit is in cooling mode or
heating mode, before the pipe searching process begins.
If the pipe searching process is performed such that the
predetermined temperature value is higher than the cur-
rent room temperature (i.e., the temperature value at the
temperature sensor before the outdoor unit begins oper-
ating), the outdoor unit needs to operate in the heating
mode. On the other hand, if the predetermined temper-
ature value is lower than the current room temperature,
the outdoor unit needs to operate in the cooling mode.
[0059] Further, since the temperature value should
vary according to the current temperature, it is preferable
to establish a database storing predetermined tempera-
ture values associated with the current temperature.
[0060] Again, asin the previous exemplary implemen-
tation, itis preferable that the pipe searching unit exclude
the previously searched pipes during the currentiteration
of the pipe searching process. Doing so simplifies each
subsequent iteration, as fewer temperatures need to be
checked. In addition, the temperature of the indoor units
connected to pipes that have already been matched may
still be at the predetermined temperature value, thus
making determinations difficult during subsequent itera-
tions of the process.

[0061] Similar to the exemplary embodiment shown in
FIG. 2, the outdoor unit may include a wiring-line display
unit that displays to the installer the connection point be-
tween the outdoor unit and the wiring-line associated with
of the indoor unit that first reaches the predetermined
temperature value. Alternatively, it may include a wiring-
line matching unit that automatically matches the opened
pipe with the wiring-line associated with the indoor unit
that first reaches the predetermined temperature.
[0062] Also, as in the first exemplary implementation,
it is preferable that the vents and fans associated with
each of the indoor units be closed or turned off during
the process in order to minimize any effect on the tem-
perature sensors due to external temperature conditions
(i.e., external to the indoor units).

[0063] This operation associated with the second ex-
emplary implementation will be briefly described with ref-
erence to FIG. 6. First, the pipes are selectively opened
(S210), that is, one pipe is opened while the remaining
pipes are closed. The outdoor unit begins operating
(S220). Then, the internal temperatures associated with
each of the indoor units or remaining indoor units are
measured (S230). A determination is then made as to
whether any of the remaining indoor units satisfies the
predetermined temperature (S240). If not, additional
temperature measurements are taken (S230). When one
of the indoor units satisfies the predetermined tempera-
ture, it is determined that this indoor unit is connected to
the opened pipe (S250), and the wire line associated with
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that indoor unit can be manually or automatically
matched with the opened pipe, as previously described.
The above-mentioned processes then repeat for the re-
maining pipes (S260 and S270), until all pipes have been
matched.

[0064] In accordance with a third exemplary imple-
mentation, both absolute temperature and temperature
difference may be employed. For example, when at least
one indoor unit first satisfies a predetermine temperature
value, different from the temperature value before the
outdoor unit began operating, the largest temperature
difference among the temperature differences measured
at the indoor units may be used as the set value. There-
fore, the set value is not a fixed value, but is the largest
temperature difference among the measured tempera-
ture differences at the remaining indoor units.

[0065] More, specifically, the outdoor unit is turned on.
Just before, or approximately at the same time the out-
door unit is turned on, each of the temperature sensors
measure an initial temperature for the corresponding in-
door unit. Thereafter, the temperature sensors continue
to measure the temperature of the corresponding indoor
units. When the firstindoor unit reaches a predetermined
temperature value (first set value), the temperature
measurements taken by the temperature sensors are
compared with the corresponding initial temperature
measured before the pipe was opened. The indoor unit
having the largest temperature difference is established
as the one connected to the opened pipe.

[0066] This operation of the third exemplary implemen-
tation will now be described with reference to FIG. 7.
First, the pipes are selectively opened (S310) as in the
previous implementations. Then, the initial temperature
of each indoor unit is measured and, at approximately
the same time or soon thereafter, the outdoor unit begins
operating (S320). Then, subsequent temperature meas-
urements are made for each of the indoor units (S330).
Eventually, one of the indoor units satisfies the predeter-
mined temperature value (first set value) (S340). When
an indoor unit satisfies the predetermined temperature
value, the difference between the initial temperature and
the subsequent temperature measurements of each of
the indoor units is analyzed, and a determination is made
as to which indoor unit has experienced the largest
change in temperature (i.e., largest temperature differ-
ence). This indoor unit is then established as the one
connected to the opened pipe (S350). This information
can then be used to manually or automatically match the
wire line associated with this indoor unit and the opened
pipe. The above-mentioned processes repeats until the
remaining pipes (S360 and S370) are matched.

[0067] Again, the outdoor unit may include a wiring-
line display unit that displays to the installer the connec-
tion point between the outdoor unit and the wiring-line of
the indoor unit having the largest temperature difference.
the installer can then manually match the wire line to the
corresponding pipe. Alternatively, the outdoor unit may
include a wiring matching unit that automatically matches
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the opened pipe and the wiring-line of the indoor unit that
has the largest temperature difference. Also, as previ-
ously stated, it is preferable that the vents and fans as-
sociated with the indoor units to be closed or turned off
during the pipe searching process. Further, as previously
stated, it is preferable to exclude pipes and indoor units
that have already been matched.

[0068] In accordance with a fourth exemplary imple-
mentation, the largest temperature difference among the
temperature differences measured by the temperature
sensors for each of the indoor units may be used as the
set value. Specifically, once the outdoor unit operates for
a predetermined period of time (first set value), the dif-
ference between the temperatures measured by each of
the temperature sensors before and after the outdoor
unit begins operating is determined. The indoor unit hav-
ing the largest change in temperature (i.e., the largest
temperature difference) is established as the indoor unit
connected to the opened pipe.

[0069] This operation will now be described in more
detail with reference to FIG. 8. First, the pipes are selec-
tively opened (S410), as in the previously described im-
plementations. Then, an initial temperature for each in-
door unit is measured, and at approximately the same
time, the outdoor unit begins operating (S420). The out-
door unitis then permitted to operate for a predetermined
period of time (first set value) (S440), and subsequent
temperature each of the indoor units are taken (S430).
When the predetermined time period has elapsed, the
initial temperature for each indoor unit is compared with
the corresponding, current subsequent temperature
measurement, and a determination is made as to which
indoor unit has the largest temperature difference. This
indoor unit is established as the one connected to the
opened pipe (S450). The above-mentioned process is
repeated until all of the pipes have been matched (S460
and S470).

[0070] In this exemplary implementation, the subse-
quent temperature is continuously measured for a pre-
determined period of time, but the invention is not limited
thereto. Measuring subsequent temperatures (S430) for
each of the indoor units may instead be performed once
after the predetermined period of time (S440) has
elapsed. In this case, it is not necessary to continuously
measure subsequent temperatures.

[0071] Again, as in the previously described imple-
mentations, the outdoor unit may include a wiring-line
display unit that displays to the installer the connection
point between the outdoor unit and a wiring-line of the
indoor unit having the largest temperature difference af-
ter the predetermined period of time has elapsed. This
allows the installer to manually match the opened pipe
with the wire line associated with this indoor unit. Alter-
natively, a wiring matching unit that automatically match-
es the opened pipe and the wiring-line of the indoor unit
that has the largest temperature difference. In addition,
it is preferable that the vents and fan associated with
each of the indoor units be closed or turned off during

10

15

20

25

30

35

40

45

50

55

the pipe searching process. It is also preferable to ex-
clude previously matched pipes and indoor units during
subsequent iterations of the pipe searching process.
[0072] The present invention can be applied to a mul-
tiple air conditioning system having one outdoor unit and
a plurality of indoor units connected thereto.

Claims

1. Apipe-connection searching apparatus fora multiple
air conditioner system comprising an outdoor unit
and a plurality of indoor units, the apparatus com-
prising:

a plurality of temperature sensors (111) each
associated with a corresponding of the plurality
of indoor units (110);

a pipe opening/closing unit (120) selectively
opening one of a plurality of pipes, wherein each
of the plurality of pipes connecting the outdoor
unit (130) to a corresponding one of the plurality
of indoor units; and

a pipe searching unit (131) configured to identify
one of the plurality of indoor units (110) that is
connected to the one opened pipe based on a
temperature criteria.

2. The pipe-connection searching apparatus of claim
1, wherein the temperature criteria is a change in
temperature measured at each of the plurality of in-
door units (110).

3. The pipe-connection searching apparatus of claim
2, wherein the identified one of the plurality of indoor
units (110) is first to reach a predefined change in
temperature as compared to the other indoor units.

4. The pipe-connection searching apparatus of claim
1, wherein the temperature criteria is a predefined
temperature value.

5. The pipe-connection searching apparatus of claim
4, wherein the identified one of the plurality of indoor
units (110) is first to reach the predefined tempera-
ture value, as compared to the other indoor units.

6. The pipe-connection searching apparatus of claim
1, wherein the temperature criteria is a change in
temperature when at least one of the indoor units
(110) satisfies a predefined temperature.

7. The pipe-connection searching apparatus of claim
6, wherein the identified one of the plurality of indoor
units (110) experiences the greatest change in tem-
perature, as compared to the other indoor units,
reaches the predetermined temperature.
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The pipe-connection searching apparatus of claim
1, wherein the temperature criteria is a change in
temperature after a predetermined period of time has
elapsed.

The pipe-connection searching apparatus of claim
8, wherein the identified one of the plurality of indoor
units (110) experiences the greatest change in tem-
perature, compared to the other indoor units, after
the predetermined period of time elapses.

The pipe-connection searching apparatus of claim
1, wherein the outdoor unit (130) comprises a wiring-
line display unit (133) that displays information iden-
tifying one of a plurality of wiring-lines, wherein the
identified one of the plurality of wiring-lines corre-
sponds to the identified one of the plurality of indoor
units (110).

The pipe-connection searching apparatus of claim
1, wherein the outdoor unit (130) comprises a wiring-
line matching unit (135) that matches the opened
pipe with one of a plurality of wiring-lines, wherein
the identified one of the plurality of wiring-lines cor-
responds to the identified one of the plurality ofindoor
units (110).

A method of associating each of a plurality of indoor
air conditioning units with a corresponding one of a
plurality of pipes in a multiple air conditioner system,
each of the plurality of pipes connecting a corre-
sponding one of the plurality of indoor units to an
outdoor unit, the method comprising:

selectively opening one of the plurality of pipes;
activating the outdoor unit; and

identifying one of the plurality of indoor units as
corresponding to the opened pipe based on pre-
defined temperature criteria.

The method of claim 12, wherein the predefined tem-
perature criteria is a change in temperature.

The method of claim 12, wherein the predefined tem-
perature criteria is a predefined temperature.

The method of claim 12 further comprising:

measuring an initial temperature associated
with each of the plurality of indoor units prior to
or substantially at the same time the outdoor unit
is activated;

measuring the temperature associated with
each of the plurality of indoor units after the op-
eration of the outdoor unit is initiated; and
determining a change in temperature for each
of the plurality of indoor units.
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FIG. 1
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FIG. 5
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FIG. 6
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FIG. 7
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