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MULfi:TYPE AIR CONDITIONER ADDRESS SETTING METHOD AND
ADDRESS SETTING DEVICE

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a multi-type air
conditioner address setting method and address setting
device, and in particular, to a multi-type air conditioner
address setting method and device for setting the addresses
of interior units_of a mg}ti-type air conditioner in which
the interior units are connected, via coolant pipes and
signal wires, to coolant pipe connecting portions and signal
wire connecting portions of a single exterior unit, which is
provided with a plurality of the coolant pipe connecting
portions and signal wire connecting portions.
Description of the Related Art

In a multi-type air conditioner, a single exterior unit
and a plurality of interior units are connected at an
installation locale via coolant pipes and signal wires. If
there is faulty connection of the coolant pipe connecting
portions (valves) or signal wire connecting portions
(connectors) of the exterior unit, much time is required to
confirm the connections.

Conventionally, as disclosed in Japanése Patent

Application Laid-Open No. 3-11256, interior heat exchanger
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temperature sensors which_detect the temperatures of
interior heat exchangers are provided at the respective
interior units, and valve temperature sensors (gas branch-
pipe temperature sensors) are disposed at the respective
coolant pipe connecting portions of the exterior unit, so
that the status of connection of the interior units can be
confirmed. In this method, first, numbers (i.e., addresses
DC1 through DC4) are given in advance to the respective
interior heat exchanger temperature sensors, and addresses
DG1 through DG4 are given to the respective valve
temperature sensors. Next, any one of flow regulating
valves is completely opened, and one of the interior units
is operated at a designated mode (e.g., a cooling mode).
The address of the interior heat exchanger temperature
sensor whose temperature has dropped and the address of the
valve temperature sensor whose temperature has dropped are
detected, and are stored in correspondence. Then, during
normal operation, the respective interior units are
controlled on the basis of the stored contents.

However, the above-deséribed conventional method has a
drawback in that it is necéssary to set the address of each
sensor in advance, and address setting requires much work.
Further, because it is necessary to dispose a temperature
sensor at each of the interior units and coolant pipe

valves, the structure of the device is complex. Moreover,
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control is complicated as the corresponding relationships
between the valves and the connected interior units must

always be referred'to.

SUMMARY OF THE INVENTION

In view of the aforementioned, an object of the present
invention is to provide a multi-type air conditioner address
setting method and address setting device which can, with a
simple structure, automatically set addresses without
necessitating advance setting of addresses.

In order to achieve the above-described object, in
accordance with a first aspect of the present invention,
there is provided a multi-type air conditioner address
setting method for a multi-type air conditioner in which a
single first unit and a plurality of second units are
connected by coolant pipes and signal wires such that a
cooling cycle for air conditioning operation is formed by
the single first unit and the plurality of second units, the
first unit having a plurality of coolant pipe connecting
portions for connection with the coolant pipes connected to
the respecfive second units and a plurality of signal wire
connecting portions for connection with the signal wires
connected to the respective second units, said address
setting method comprising: an operating step in which

coolant 1s supplied from the first unit, via a coolant pipe



anteﬁior uni ts,~and-vatvetenperature sensors (gas branch- pipe tenperature
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t enper at ure sensors, addresses DGl through D& are given to the
respective valve tenperature sensors. Next, any one of flow regulating

val ves is conpletely opened, and one of t he interior units is operated at a
desi gnated node (e.g., a cooling node).

conneéted to one of the plurality of coolant pipe connecting
portions, to a second unit connected to the coolant pipe so
that the second unit is operated in a predetermined state;
a dummy address sending step in which a dummy address is
sent from the firstsﬁnit, via a sigﬁal wire connected to one
of the plurality of signal wire connecting portions, to a
second unit connected to said signal wire; a personal
address storing step in which the second unit which receives
the dummy address from the first unit via said signal wife
determines whether the second unit is operating in the
predetermined state, and in a case in which it is determined
that the second unit is operating in ths predetermined
state, the second unit stores the dummy address sent from
the first unit as the personal address of.the second unit;
an address storing repeating step in which said operating
step, said dummy address sending step, and said personal
address storing step are repeated for second units which are
connected to coolant pipes connecfed to coolant pipe
connecting portions other than said one coolant pipe
connecting portion, so that all of the second units store
respective personal addresses; and an address sending-back
step in which the first unit sends an address request signal
from the plurality of signal wire connecting portions to the
respective second units to cause the respective second units

to send back the personal addresses stored in the respective
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units are control is of the stored contents.
above- descri bed c umm Ll[ thod has a drawback in that it I's necessary
to set the address 0 i n advance, and address setting requires
much work. Further, because it |s necessary to dispose a tenperature sensor

at each of the interior units and cool ant pipe

second units to the first unit, wherein said first unit
determines the addresses of the second units connected to
the signal wire connecting portions on the basis of which of
the signal wire connecting portions the personal addresses
of the respective second units sent back in said address
sending-back step were sent back through.

Further, in accordance with a second aspect of the
present invention, there is provided a multi-type air
conditioner address setting device for a multi-type air
conditionef in which a single first unit and a plurality of
second units are connected by coolént pipes and signal wires
such that a cooling cycle for air conditioning operation is
formed by the single first unit and the plurality of second
units, the first unit comprisingf a plurality of coolant
pipe connecting portions for connection with the coolant
pipes connected to the respective second units and a
plurality of signal wire connecting portions for connection
with the signal wires connected to the respective second
units; operating means_for operating each of the second
units in a predetermined state by supplying coolant, via the
coolant pipes connected to the plurality of coolant pipe
connecting portions, from the first unit in order to the
second units connected to the respective coolant pipes;
dummy address sending means for sending a dummy address from

the first unit, via the signal wires connected to the
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plurality of signal wire connecting portions, to the second
units connected to the respective signal wires; address
request signal sending means for sending an address regquest
signal from the plurality of signal wire connecting portions
to each of the second units; and storing means for storing
addresses sent back from the second units via the signal
wire connecting portions in response to the address request
signal, and each of the second units comprising: determining
means for determining whether the second unit is operating
in the predetermined state when the dummy address is
received from the first unit via the signal wire; personal
address storing means for, in a case in which said
determining means determines that the second unit is
operating in the predetermined state, storing the dummy
address already sent from the first unit as a personal
address of the second unit; and sending-back means for
sending back, as address data, the personal address stored
in said personal address sforing means when the address
request signal is received from the first unit via the
signal wire. |

The multi-type air conditioner of the first and second
aspects of the present'invention is structured such that
second units are connected, via coolant pipes and sigﬂal
wires, to the coolant pipe connecting portions and signal

wire connecting portions of the single first unit which is
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are connected by cool ant pipes and signal wres such that a cooling cycle
for air conditioning operation is formed by

provfded with a plurality of the coolant pipe connecting
portioﬁs and signal wire connecting portions. The first
unit may be an exterior unit or an interior unit. When the
first unit is an exterior unit, the second units are
interior units. When the first unit is an interior unit,
the second units are exterior units.

The above and other objects, features and advantages of
the present invention will become apparent from the
following description and the appended claims taken in
conjunction with the accompanying drawings in which a
preferred embodiment of the present invention is shown by

way of illustrative example.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram of a multi-type air
conditioner of an embodiment of the present invention.

Fié. 2 is a schematic view illustrating a cooling cycle
of Fig. 1. |

Fig. 3 is a block diagram.illustrating a-control
circuit of Fig. 1.

Fig. 4 is a flowchart illustrating an address setting
routine for an exterior device control device.

Fig. 5 includes Figs. 5A and 5B, and 1s a flowchart
illustrating details of step 106 of Fig. 4.

Fig. 6 includes Flgs. 6A and 6B, and is a flowchart

illustrating an interior device trlal operation control
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routine.

Fig. 7 is a flowchart illustrating detalils of step 108
of Fig. 4.l |

Fig. 8 is a circuit diagram illustrating a specific
example of a connecting circuit which connects the exterior

device control device and interior device control de?ices.

DESCRIPTION OF THE PREFERRED EMBODIMENT
The embodiments of the present invention will be
. described in detail hereinafter with reference to the
accompanying drawings. As illustrated in Fig. 1, a multi-
type air conditioner of the present embodiment is provided
with an exterior device (exterior unit) 10 having a
plurality of coolant pipe connecting ports PO through P3 and
RO through R3, and a plurality of signal wire connectors CO
through C3. Four interior devices (interior units) 12A
through 12D are connected to the coolant pipe connecting
ports and the signal wire connectors via coplant pipes 14
and signal wires 18. Flow reguiating valves 18A through
18D, which regulate the flow rates of the coolant flowing
through the pipes, are provided at fhe respective coolant
pipes 14.
Fig. 2 illustrates a cooling cycle of the multi-type
alr conditioner of Fig. 1. The exterior device 10 is formed

by a compressor 20, a four way type valve 22, an exterlor



of the plurgli g of cool ant plpe connecting portions, to a second unit
connected to Replaggd so that the second unit is

~REPLACEMENT SHEET 4 ———— —, Date: 09 NOV 1995 connected to one

predet er m ned address sending step in whic H s E SEEN
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plurality of ;lgnal Wi re connecting portions, to a second unit connected to
said signal wire; a personal address storing step in which the second unit
whi ch receives the dumy address fromthe first unit via said signal wre

device heat exchanger 24, a caplillary tube 26, and an
accumulator 28. The exterior device 10 is connected
together with interior device heat exchangers 30A through
30D in a ring shape by the coolant pipes 14 so as to form a
cooling cycle. The interior device heat exchangers 30A
through 30D are connected in parallel in the cooling cycle.
In the multi-type air conditioner, when the four way
type valve 22 is in the state illustrated by the solid lines
in the drawing, coolant discharged from the compressor 20
flows in the direction indicated by the solid arrow. The
coolant is condensed at the exterior device heat exchanger
24 and passes through thé.capillary tube 26. Thereafter,
the coolant evaporates at those interior device heat
exchangers whose flow regulating valves are open so that
cooling of the interiors is effected by the heat of
vaporization at this time. Further, when the four way type
valve is.in the state illustrated by the broken lines in the
figure, coolant discharged from the compressor 20 flows in
the direction indicated by the broken arrow. The coolant is
condensed at those interior device heat exchangers whose
flow regulating valves are open, and passes through the
capillary tube 28. Thereafter, the coolant evaporates at
the exterior device heat exchanger 24 so that heating.of the
interiors is effected by:the heat of condensation at the

time that the coolant condenses.



~determ nes whether the second unit is operating in the predeternined state,
and in a case in which it |s determined that the second unit
in the predet o second unit stores the du
fromthe f|r8?$9hﬂ89h§é ?ﬁonal address of the second .
storing repeati MII ch,sal d operating step, said du
sendi ng step, aI address storing step are repeated for
second units which are connected to cool ant pipes connected to cool ant pipe
connecting portions other than said one cool ant pipe connecting portion, so
~that all of the second units store
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Reference numeral 32 is an exterior air blower which
blows air to the exterior device heat exchanger 24, and 34A
through 34D are interior air blowers which blow air to the
interior device heat exchangers 30A through 30D,
respectively. Further, the interior devices are provided
with temperature sensors 40A through 40D, which detect the
temperatures (coil temperatures) of the interior device heat
exchangers, and room temperature sensors 50A fhrough 50D
which detect the temperatures 6f the interiors at which the
interior devices are disposed. '

Fig. 3 illustrates a control circuit of the multi-type
air conditioner of Fig. 1. A control apparatus 36 is
provided within the exterior device 10. The control
apparatus 36 is structured by microcomputer or the like
equipped with a RAM and a ROM in which the program of an
address setting routine which will be described later is
stored. Control devices 38A through 38D, which are provided
at the interior devices 12A through 12D respectively and
which each are structured by a microcomputer or the like,
are connected to the control apparatus 36 such that
communication between the control apparatus 36 and the
respective control devices 38A through 38D is possible.
Further, a nonvolatile memory_46. which comprises a PROM, a
backup RAM backed up by a battery, and the like for storing

the set addresses, is connected to the control apparatus 36.
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The control apparatus 36 is also connected via unillustrated
drivers to the flow regulating valves 18A through 18D which
are structured such that the respective degrees of opening
thereof can be regulated. Further, the control apparatus 36
is also connected to the compressor 20, the four way type
valve 22 and the exterior air blower 32 so as to be able to
control these elements.

Similarly to the control apparatus 36, each of the
control devices 38A through.38D is provided with a RAM and a
ROM in which the program of the address setting routine
which will be described later is stored. The temperature
sensors 40A through 40D which detect coil temperatures,
nonvolatile memories 44A through 44D which comprise backup
RAMs, PROMs and the like, the room temperature sensors 50A
through 50D which detect the temperatures of the interiors,
and the interior device air blowers 34A through 34D are
connected to the control devices 38A through 38D
respectively.

Fig. 8 illustrates a concrete connection circuit for
connecting the control apparatus 36 and the control devices
38A through 38D by the signal wires 16. In this figure, PC1
through PC10 are photocouplers, R1 through R5 are resistors,

I1 through I5 are inverters Trl through Tr4 are

transistors, and L is a logicﬂlcﬁ

h:

In accordance with this circuit, for example, during
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the time over which the transistor Trl is held on by the
logic IC, the control device 38A applies a signal to the

light-emitting diode of the photocoupler PC2 connected to

the output side of control device 38A. A signal can thereby

be sent from the control device 38A to the control apparatus

36 via the phototransistor of the photocoupler PC2, the
transistor Trl, the photocoupler PC9 and the inverter I5.

Conversely, due to the control apparatus 36 applying a

signal to the light-emitting diode of the photocoupler PC10,

a signal can be sent from the control apparatus 36 to the
input of the control device 38A. In the same way, by
turning any of the transistors Trz through Tr4 on and

applying a signal as described above, signals can be sent

and received between the control apparatus 36 and any of the

control devices 38B through 38D.

Next, the address setting routine executed by the

control apparatus 36 and the control devices 38A through 38D

will be described.

The address setting routine is executed when all of the

coolant pipes and the signal wires between the exterior
device and the interior devices have been connected, and
power source wiring work has been completed, and all of the
interior devices have been supplied with electricity, and
the switches of all of the_iptérior.devices are positioned

at their operation positiohs. The piping work and wiring

12
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e respective second units; operjating
units in a predeterm ned state

coolant via the cool ant pipes connected to the plurality of cool ant pipe

connecting portions, fromthe first unit in order to the second units

connected to the respective cool ant pipes;

————

work are carried out without taking into account the
addresses of the interior devices. The following
explanation includes an example in which the addresses 0
through 3 correspond to the coolant pipe connecting ports PO
through P3 and the signal wire connectors CO through C3,
respectively. However, the corresponding relationships
between the addresses 0 through 3, the coolant pipe
connecting ports PO through P3 and the plurality of signal
wire connectors CO through C3 may be changed.

Fig. 4 illustrates the address setting routine executed
by the control devices 36 of the interior devices. 1In step
100, by determining the storage contents of the non-volatile
memory 46, a determination is made as to whether it is
necessary to initialize the interior device addresses, i.e.,
a determination is made as to whether the interior device
addresses are properly set. If addresses have not been set,
in step 102, the number of interior devices connected to the
exterior device 10 is determined by detecting the voltage
(e.g., DC 15 volts) from the interior devices on the
respective signal wires 16. Also in step 102, commands are
given to the respective interior devices so that the current
room temperatures and coil temperaturés are read from the
room temperature sensors 50A through 50D and the température
sensors 40A through 40D, and are stored in the RAMs or the

like of the respective interior devices. In step 104, the
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four way type valve 22 is switched to the cooling operation
side (the state illustrated by the solid line in Fig. 2),
and the compressor 20 is forcibly operated regardless of the
output from the room temperéture sensors'so that cooling
operation is possible by the interior device heat
exchangers. In step 106, address setting which will be
described.later is - carried out. In step 108, pipe
fault/wire fault checking, which will also be described
later, is carried out. In step 110, a determination is made
as to whether data sent from the interior devices indicates
"satisfactory”. If it is determined that the data indicates
"unsatisfactory”, in step 112, the "unsatisfactory”
information is stored in the RAM of the control device 36.
When the data does not indicate "unsatisfactory", the
"satisfactory" informaﬁion is stored in step 114.

Fig. 5 illustrates the details of the address setting
routine of step 106. In step 120, first, the address ADD is
set to 0. In step 122, a determination is made as to
whether the address is being set, i.e., as to whether the
currently-setting-address flag is set. If the address is
not being set, i.e., if the currently-setting-address flag
is not set, in step 124, the flow regulating valve 18A
connected to the coolant pipe connecting port PO '
corresponding to the address ADD is opened completely, and

the other flow regulating valves 18B through 18D are closed
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:t.o each of the second units; and storing neans for storing addresses sent
back fromthe-second units via the signal wire connecting portions in
response to the address request signal, and each of the second units

conpr|3|n§mSﬁeaQMQB£mR gans for detern1n|ng whet her the { TS
operating | m ned state when the dummy addresg |§""r5§'ﬁlpﬂ'gﬁ S BEEN
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for, in a case |n sald determ ni ng neans deternm nes that the second
unit is operating |n the predeterm ned state, storing the dummy address
already sent fromthe first unit as a personal :
completely. In step 126, the currently-setting-address flag
indicating that the address is being set 1is set. 1In step
128, a trial operation signal and a signal indicating that
the operation mode is cooling are sent to the interior
device which is connected via the signal wire 16 connected
to the connector CO which corresponds to the address ADD.
in step 130, the address ADD is sent as a dummy address to
this interior device, and in step 131, a timer Ty 1Is cleared
and started. Due to the sending of the trial operation
signal in step 128, the control device of the interior
device which received the trial operation signal executes
the interior device trial operation routine illustrated in
Fig. 6.

In subsequent step 132, due to a determination
regarding the state of an interior device address setting
completion signal which is sent from the interior device, a
determination is made as to whether address setting for the
interior device whose address is currently being set has
been completed, i.e., a determination is made as to whether
trial operation of the interior device has been effected
satisfactorily. The interior device address setting
completion signal is sent from the interior device in a case
in which setting of tﬁe address 8f5fhe interior device has
been -completed and.triél oﬁeratisn 6f the interior device

has been carried out satisfactorily. In a case in which the
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‘address of ~-the_second unit; and sendi ng-back neans for sending back, as
addr ess dat a, the‘personal address stored in said personal address storing
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t he signal Bt ] o,y Pe air conditioner of the firsJ.am@
aspects of tf Ay r/_ %mtlon is structured such that seuond URE E

connect ed, es and signal wires, to the cool am—pipe
connecting portions a ghal wire connecting portions of the single firs
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setting of the address of the interior device has not been
completed, a determination is made in step 133 as to whether
a predetermined period of time has elapsed, i.e., as to
whether the time set on the timer, which was started in step
131, has elapsed. If the predetermined period of time has
not elapsed, steps 122, 132 and 133 are repeated.

Here, description has been given of a case in which the
signal wire 16 from the connector CO illustrated in Fig. 1
is connected to the interior device 12A connected to the
corresponding coolant pipe connecting port P0. Therefore,
the interior device address setting completion signal, which
indicates that address setting for the interior device has
been completed, is received in step 132 from the control
device 38A of fhe interior device 12A within the
predetermined period of time.

However, for example, in a case such as that of the
signal wire from the connector C2 shown in Fig. 1 which is
connected to the interior device 12D which is different from
the interior device 12C connected to the corresponding
coolant pipe connecting port P2, the interior device address
setting completion signal will not be received even if the
predetermined period of time elapses. In the preeent
invention even in cases such as thlS type of connection,
the port P2 and the connector C3 are stored in

correspondence and the port P3 and the connector C2 are
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above and features and advant ages of

stored in correspondence in the case shown in Fig. 1. In
this way, subsequent control is made possible. As a result,
when the interior device address setting completion signal
is not received even if the predetermined period of time has
elapsed (i.e., when the answer to the determination in step
133 1s "Yes"), it is determined that the interior device
whose flow regulating valve is fully open and the interior
device to which the trial operation signal and the dummy
address were sent via the signal wire are different. The
flow regulating valve remains as it is, and in step 134, the
trial operation signal and the dummy address (ADD=0) are
sent via the signal wire connected to the next signal wire
connector. After the timer Ty 1s cleared and started, steps
122, 132 and 133_are repeated in the same way as described
above. These steps are repeated until the interior device
address setting completion signal is sent from the interior
device due to the interior device, whose flow regulating
valve is fully open, and the interior device, to which the
trial operation signal and the dummy address are sent via
the signal wire, being the same.

In this way, when the interior device address setting
completion signal is received in step 132, in step 136, the
flow regulating valve 18A of the address ADD is closed
fully, and in step 137, the address ADD is incremented by 1.

In step 138, the currently-setting-address flag is reset,
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and in step 140, a determination is madé as to whether the
value of the address ADD 1is greater than the number of
interior devices connected to the exterior device. If the
value of the address ADD.has not exceeded the number of
interior devices, the process refurns to. step 122,

Because the currently-setting-address flag is reset in
step 138,lthe process proceeds from step 122 to step 124.
The next flow regulating valve 18B is opened completely,
and, in the same way as described above, the trial operation
signal is sent to the interior device connected to the
address ADD. The address ADD ié sent as a dummy address and
the process waits until address setting has been completed
at the interior device. The same processes as described
above are repeated until the value of the address exceeds
the number of interior devices.

In this way, when only one of the flow regulating
valves is completely open, the trial operation signal and
the dummy address are sent via the corresponding signal wire
and the process waits for completion of the setting of the
address of the interior device. In a case in which address
setting has not been completed, the signal wire is changed
in order and sending of thé trial operation signal and the
dummy address are repeated until the address of the interior
device is set. When address setting has been completed,

only the next flow regulating valve is opened completely,
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.circuit of Fig. 1. Fig. 4 is a flowhart illustrating an address setting
routine for an extertor—device control device. Fig. 5 includes Figs. 5A and
5B, and |s flomchart illustrat ing details of step 106 of Flg 4. Fig. 6

i ncl udes Fi a8 Q@pd is a flowhart illustrating [EErhterL “
device tri alﬁmlm@mt r ol REPLACEMENT ~ SHEET THIS SHEET HAS BEEN

REPLACED
and the signal wire is changed in order if necessary, and

sending of the trial operation signal and the dummy address
are repeated until the address of the intérior device is
set.

In this way, by repeating the routine in Fig. 5, when
address setting has been completed at all of the interior
devices connected to the exterior device, this roufine is
compieted, and the process préceeds to step 108.

Fig. 6 illustrates an interior device trial operation

"routine which is activated by the trial operation signal of
step 128. Although explanation will be given hereinafter of
a case in which the interior device 12A receives the trial
operation signal, the operations of Fig. 6 are also carried
out when the interior devices 12A through 12D receive the
trial operation signal. When the trial operation signal is
receifed, the routine in Fig. 6 is activated. In step 160,
a determination is made as to whether the switch of the
interior device is positioned at its operation position.
When the switch is at the operation position, in step 162,
the trial operation mode is set at the interior device. In
this trial operation mode, the interior air blower is held
in a strong blowing state, the flap is set at its upper side
position, and thé fact that a trial operation is in progress
is displayed by an unillustrated LED provided at the

interior device being 1it or the 1like.
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Date:* 09 NOV_1995 8 routine. Fig. 7 is a flowhart illustrating details of
step 108 of Flg 4T Fig—8—s-acircuit diagramillustrating a specif]
exanpl e of a g&g ectln circuit ‘which connects the exterior
devi ce and int cec &t rol devices. DESCRI PTION OF TiH
EVMBODI MENT The the present invention will bej
det ai | hereina ence to the

In step 164, a determination is made as to whether the
address setting completion flag has been reset. When it is
determined that address setting has not been completed, in
step 166, the address ADD sent from the exterior device is
stored in the RAM as a dummy address. In step 168, the
room temperature and_coil temperature measured and stored in
the RAM or the like due to a command from the exterior
device in step 102 of Fig. 4 are read from the RAM, and the
lower temperature of a temperature, which is a predetermined
value (e.g., 5°C) less than the read coil temperature, and a
temperature, which is a predetermined value (e.g., 10°C) -
less than the read room temperature, is set as a first
target temperature TD1.

In step 170, a determination is made as to whether the
present coll temperature is less than or equal to the first
target temperature TD1. In step 172, a determination is
made as to whether the current coil temperature is less than
the current room temperature. Due to the determinations of
steps 170 and 172, a determination is made as to whether the
interior device itself is actually carrying out cooling
operation. If either of the determinationé in steps 170 and
172 is negative, the process returns to step 164. When both
of the determinations aretpositive,'it is determined that
the interior device itself is actually operating in the

operation mode sent from the external device, and the dummy
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-acconpanying drawrngs—As_illustrated in Fig. 1, a multi- type air
conditioner of the present enbodi-ment is provided with an exterior device

(exterior unit) mm%%urali ty of cool ant pipe connecting ports PO

t hrough P3 and agedd a plurality of signal wr :
t hrough C3. Four /l ces (interior units) 12A thro gTH@ﬁb‘E&Fé*’ESD
connected to the cool connecting ports and the sign wi r BEPLAC

connectors via cool ant pipes 14 and signal wires 16. Flow r I ng val ves
18A through 18D, which regulate the flow rates of the coolant fl ow ng
through the pipes, are provided at the respective cool ant

address stored in the RAM is stored in the nonvolatile
memory 44A as the personal address of the interior device.
In step 176, the address setting completion flag is set, and
in step 178, it is determined fhat the cooling operation is
satisfactory, and the contents of the determination are
stored. |

In subsequent step 180, a determination is made as to
whether there was an address send request from the exterior
device. When there is an address send request, in step 182,
the personal address of the interior device stored in the
non-volatile memory 44A is sent to the exterior device as
answer data. However, because up to the present time there
should not have been an address send request from the
exterior device, the process returns to step 164. |

In step 184, it is determined that address setting has
been completed because the.address setting completion flag
is sét in step 176. When it is determined that address
setting has been completed, in step 186, the mode is
switched to the heating operation mode, a signal indicating
that the mode is the heating operation mode is sent to the
exterior device, and the four way type valve is switched to
the heating operation side. In step 188, the room
temperature land coil tempéfatﬁré’méasured and stored in the
RAM or the like due to a command from the exterior device in

step 102 of Fig. 4 are read from the RAM, and the higher
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-pipes‘1ﬂ;~ELg;_2_LLLHs%rates a cooling cycle of the nulti-type air
condi ti1 oner of Fig 1. The exterior device 10 is fornmed by a conpressor 20,
a four V\m{ AN ged an exterior ~ REPLACEMENT SHEET 9

Dat e: ce heat exchanger 24, a capillary !
accurrul at m\‘mmmm r| or device 10 is connected i THIS S;lngé:_rnA‘ggigEEN

temperature of a temperature, which is a predetermined value
(e.g., 5°C) higher than the read coil temperature, and a
temperature, which is a predetermined value (e.g., 10°C)
~higher than the read robm temperature, is set as a second
target temperature TD2. In steps 190 and 192, by
determining whether the coil temperature is greater than or
equal to the second target temperature TD2, and by
determining whether the coil temperature has exceeded the
room temperature, it can be determined that the interior
device itself is actually carrying out heating operation.
When the answer to either determination is negative, the
process proceeds to step 180. When the answers to both
determinations are affirmative, in step 194, it is
determined that the heating operation is satisfactory, and
the determination contents are stored. Then, in the
stopping process of step 196, a signal indicating address
setting completion and a signal returning.the four way type
valve to the cooling operation mode are sent to the exterior
device. The signal indicating address setting completion is
received at the exterior device in step 132 of Fig. 5.

The above-described routine of Fig. 6 is executed by
each control device of the interior devices which receive
the trial operation signal of the exterior device.

In this way,”at each of the interior devices, a

determination is made as to whether the interior device
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.together with_interior device heat exchangers 30A through 30D in a ring

shape by the cool ant pipes-14-sq as to forma cooling cycle. The interior

valve 22 is in
cool ant di schar

devi ce heat exg 3pgers 30A t hrough 30D are connected in paﬁgggggggg=ggg======
cooling cycle. Mm Repliggpe ai r condi tioner, when theif Pug eMBETINAS BEEN -

exchanger 24 and passes through the capillary tube 26. Thereafter, the

cool ant evaporates at those interior device heat
itself is operating in the trial operation mode designated
at the exterior device. When the interior device is
operating in the designated operation mode, the set dummy
address is set as the personal address of the interior
device. When there is an address send request from the
exterior device as will be described later, the personal
address and the determinétibn contents stored in step 178
and in step 194 are sent to the exterior device, and in step
114 or the like of Fig. 4, are stored at the exterior
device.

Fig. 7 illustrates details of the pipe fault/wire fault
check routine of step 108 of Fig. 4. In step 200, the
address ADD is set to 0. In step 202, by determining
whether a currently—checking'flag is set, a determination is
made as to whether pipe fault/wire fault checking is being
carried out. If checking is not being carried out, in step
204, only the signal wire which is connected to the
connector CO corresponding to the address ADD is opened. In
step 206, a request to send the set address is sent via this
signal wire. In step 208, the currently-checking flag for
indicating that checking.is being carried out is set.

When the address send request is sent in step 206, the
request is received by the.interior device in step 186 of
Fig. 6. The interior"device'which-has received the address

send request sends the address defined in step 174, the

23

strated by the solid lines injgthe dr@PLACED

onpressor 20 flows in the dir&cEE o= nthcal
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. .
.exchahgers whose flowTegul-ating val ves are open so that cool

interiors |3hg§g ed by the heat of vaporization at this tine. Further,

ing of the

when t he four hﬁhls in the state illustrated by phebr

lines in the t di scharged from.t he conpressor Zﬂﬂ@SHMFﬂmhéEEEN
direction in broken arrow. The cool ant i s conflensedrapLAd®S e

I nterior devrce heat exchangers whose flow regul ati ng val ves =

passes through the capillary tube 26. Thereafter, the cool ant
the exterior device heat exchanger 24 so that heatlng of the
effected by the heat of condensation at the

evapor at es at
interiors is

cooling satisfaction determination of step 178, the heating

satisfaction determination of step 194, and the like,
exterior device as the answer data of step 182.

Accordingly, in subsequent step 210, at the exterior

to the

device,

a determination 1s made as to whether the answer data from

the interior device connected via the signal line to

the

connector of the address ADD has been sent. If the answer

data has been sent, in step 212, the answer data is stored

in the non-volatile memory 48 as the address ADDBUF.

In

step 214, in order to check the wire of the next interior

device, the address ADD is incremented by 1, and in step

216, the currently-checking flag is reset. In step 218, a

determination is made as to whether the address ADD is

greater than the number of interior devices connected to the

exterior device. If the address ADD is greater than

the

number of interior devices, a determination is made that

checking of all of the interior devices has been completed,

and this routine ends.

In this way, the addresses set at the interior devices

are sent to the exterior device and stored.

The above explanation describes an example in which

four interior devices are connected to the exterior device.

However, the number of interior devices connected to

fhe

exterior device is not limited to this number. Further,

address setting can be cefried'out in the above-described

24
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_tine:that the coolant condenses. REPLACEMVENT SHEET 10
Dat e: 09 NOV 1995 Reference nuneral 32 is an exterior air bl ower mhich bl ows

air tqhg@ﬁﬁgﬁ&qk&g&ﬁﬂ&xice heat exchanger 24, and 34A thr £

interi OHIM{”mH)m IlWhl ch blow air to the interior devicd| kg Sﬁéﬁhﬁﬂgfﬂé—:r\l
30A thr

ectively. Further, the interior devides arﬁgmmatg@ed

Aeersggmmeons«

manner even in a case in which a plurality of exterior
devices are connected to a single interior device.

The above description.includes an example in which a
trial operation signal and an address are sent in order to
the control devices of the respective interior devices.
However, when only one flow regulating valve is fully open,
an address 1is set'at only the control device of one interior
device. Therefore, a triél operation signal and an address
may be sent simultaneously via all of the connectors to the
control devices of all of the interior devices. The control
device of the interiof device connected to the connector
which has received the address setting completion signal can
be determined to correspond to the interior.device connected
to the fully open flow regulating valve.

In accordance with the above-described embodiment, in a
state in which the exterior device and the interior devices
are connected via the coolant pipes and the signal wires,
each of the interior devices is trial operated, and an
address is set for the interior device which is actually
trial operated. Thereafter, the set address is sent to the
exterior device via the signal wire. Accordingly, even if
the interior devices and the exterior device are not
connecfed in accordance with predetermined addresses, i.e.,
even if addresses are not set_in advance, addresses can be

automatically set when the exterior device and the interior
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. Wi th tenmperature-sensars 40A through 40D, which detect the tenperatures
(coil ﬁ) eratures) of the interior device heat exchangers, and room
tenpera m&lagﬁ t hrough 50D which detect the tenperatures of the

interi e interior devices are disposed. Fi
control e multi-type air conditioner of Figl WHIS&HERTtHAS BEEN
apparatus 36 |s pro ded within the exterior device 10. The coREFEACED z

apparatus 36 is structured by mcroconputer or the |ike equipped wth 3 RAM
and a ROMin which the program of an address setting routine which will be
described later is

devices are in a connected state.

In accordance with the present invention described
above, because an address is set in a state in which a first
unit and a second unit are connected, there is no need to
set the address in advance or provide a sensor for setting
the address. Accordingly, address setting éan be effected
quickly and with a simplé structure.

While the embodiment of the present invention disclosed
herein constitutes a preferred form, it is to be understood

that other forms are possible.
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.stored. Control devices 38A fHFBUQH“BBEF—mh+6h~are provi ded at the interior

'deV|ces_L2A thpeugh—izBerespec I and mhlch each are structured by a

m croconput er are ahm contr ol apRALS _
t hat c ’lu l“ h en the us 36 and thg ﬂ:ﬁgmvms BEEN |
control ough 38D Further, a noivohﬂnéphuﬁﬂpry

46, whi ch conprlses a PROM a backup RAM backed up by a batrtreryF=—art=t-he

| i ke for storing the set addresses, is connected to the control apparatus
36. ' :

What is claimed is:

1. A multi-type air conditioner address setting method for
a multi-type air conditioner in which a single first unit
and a plurality of second units are connected by coolant
pipes and signal wires such that a cooling cycle for air_
conditioning operation is formed by the single first unit
and the plurality of second units, the first unit having a
plurality of coolant pipe connecting portions for connection
with the coolant pipes connected to the respective second
units and a plurality of signal wire connecting portions for
connection with the signal wires connected to the respective
second units, said address setting method comprising:

an operating step in which coolant is supplied from the
first unit, Qia a coolant pipe connected to one of the
plurality of coolant pipe connecting portions, to a second
unit connected to the coolant pipe so that the second unit
is operated in a predetermined state;

a dummy address sending step in which a dummy address
is sent from the first unit, via a signal wire connected to
one of the plurality of signal wire connecting portions, to
a second unit connected to said signal wire;

a persohal-address étoring step in which the second
unit which receives the dumﬁy address from the first unit

via said signal wire determines whether the second unit is



. REPLACEMENT SHEET 11 " ~Bate-09 _NOV 1995 The contr ol

appar at us 367is~also connect ed i uni | lustrated drivers to the flow
regulM’/m es 18A Fhrough 1 B&e:ﬂz thdefCt Ur ed such t hat

respe // W opening th egul ated . o EEN
cont r of dppar s also co conpressor )

type val ve 22 and®the exterior air blomer 0 as to be

these elements. Sinmilarly to the control apparatus 36, each of the

operating in the predetermined state, and in a case in which
it is determined that the second unit is operating in the
predetermined state, the second unit stores the dummy
address sent from the first unit as the personal address of
the second unit;

an address storing repeating step in which said
operating step, said dummy address sending step, and said
personal address storing step are repeated for second units
which are connected to coolant pipes connected to coolant
pipe connecting portions other than said one coolant pipe
connecting portion, so that all of the second units store
respective personal addresséé; and

an address sending-back step in which the first unit
sends an address request signal from the plurality of signal
wire connecting portions to the respective second units to
cause the respective second units to send back the personal
addresses stored in the respective second units to the first
unit,

wherein said first unit determines the addresses of the
second units connected_to the signal wire connecting
portions on the basis of which of the signal wire connecting
portions the personal addresses of the respective second
units sent back in said address sendlng -back step were sent

back through



scontrol devices 38A-through 38D is—provided wth a RAM and a ROM in which
the programof the address setting routine which will be described later is

stored Th e sensor§h$6mmuhgg&gm whi ch det egt—TQr{,

terrp ‘W\ i1le menori &pd44D whi ch c:nB'r"% '--%Ei&%BEEN ‘
RANB the like, the r sensors 50A f ’
mhlch detect the tenperatures of 't e | , and the interior device air:

bl owers 34A through 34D are connected to the control devices 38A through
38D respectively. Fig. 8 illustrates a concrete connection circuit for

2. A multi-type air conditioner address setting method
according to claim 1, further comprising the following steps
between said personal address storing step and said address
.storing repeating step:

an operation signal sending-back step in which, after
the dummy address is stored as the personal address of the
second unit, the second unit sends back to the first unit
via said signal wire a signal indicating that the second
unit has operated in the predetermined state; and

a repeating step in which, in a case in which the first
unit does not receive the signal indicating that the second
unit has operated in the predetermined state from the second
unit to which the dummy address was sent, the first unit
sends the dummy address via a signal wire connected to a
signal wire connecting portion which is different from the
signal wire connecting portion to which said signal wire is >
connected, and the first unit repeats sending of the dummy
address until the first unit receives the signal indicating
that the second unit has operated in the predetermined
stéte,

wherein said address storing repeating step repeats
said operation signal sending-back step and said repeating.
step in addition to saiq operating step, said dummy address
sending step and said personal addfess storing step, so that

all of the second units store the respective personal
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-connecting—the _control apparatus 36 and_the control devices 38A through 38D

R1 t
are tr
exanpl e,

by th mﬁnal wres I8~ 1In this flgure PC1l t hrough PCl10 are photocoupl ers,

m‘mstors Ilm;ghg&gggée@nﬁgﬁcédnverters Trl thro

durlnb

e T s R

addresses.

3. A multi-type air conditioner address setting method
according to claim 1, wherein said first unit is an exterior

unit and said second units are interior units.

4. A multi-type air conditioner address setting method
according to claim 1, wherein the coolant pipes connected to
the respective second units are connected to the respective
coolant pipe connecting portions of the first unit via

respective flow regulating valves.

5. A multi-type air conditioner address setting method
according to claim 3, wherein the first unit includes a heat
exchanger, an air blower, a compressor, an accumulator, a

four way type valve and a control device, and each of the >
second units includes a heat exchanger, an air blower, a

control device, a temperature sensor for coil temperature
detecfion which is conneéted to the control device of the

second unit, and a room temperature sensor for room

temperature detection which is connected to the control

device of the second unit.

6. A multi-type air conditioner address setting method for

a multi-type air conditioner in which a single first unit

- 30



the ti me—over which the transistor frt-i-s—hetd-on by the logic IC, the
control deV|ce 38A applles a signal to the light-emtting diode of the

photocou ﬁuﬂ? dto the agB@@R acalont r ol device 38A. A ,
si gnal Emt fromth e38Ato'.'
RCTHIG BHEET HAS BEEN ‘

apparatus 36 vita he’ pht ot r ansi st coupler
transi stor Trl, the photocoupler PC9 and the inverter |5. |ConveRESLACER e
to the control apparatus 36 applying a signal to the light=emTting di ode
of the photocoupler PCl0,. a signal can be sent fromthe control apparatus
36 to the input of the control device 38A. In the sane way, by

and a plurality of second units are connected by coolant
pipes and signal wirés such that a cooling cycle for air
conditioning operation is formed by the single first unit
and the plurality of second units, the first unit having a
plurality of coolant pipe connecting portions for connection
with the coolant pipes connected to the respective second
units and a plurality of signal wire cdnnecting portions for
connection with the signal wires connected to the respective
second units, said address setting method comprising:

‘an operating step in which coolant is supplied from the
first unit, via a coolant pipe connected to one of the
plurality of coolant pipe connecting -portions, to a second
unit connected to the coolant pipe so that the second unit
is operated in a predetermined state;

a dummy address sending step in which a dummy address
is sent from the first unit, via a signal wire connected to -
one of the plurality of signal wire connecting portions, to
a second unit connected to said signal wire;

a personal address storing step in which the second
unit which receives the dummy address from the first unit
via said.signal wire determines whether the second unit is
operating in the predetermined state, and in a case in which
it is determined that the second unit is operatiﬁg in the
predetermined state, the-second unit stores the dummy

address sent from the first unit as the personal address of
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Aturnihg any_of the transistors Tr2 through Tr4 on and applying a signal as
descri bed above, signais tan—be sent and received-between the control

apparatus 3 ontroﬁhdsm%p 388 through 38
address set ﬂmyﬂ mmﬂ#ﬂmm@ ed by ﬁa% ratus 3p VAW SHEET HAS BEEN
control devi Ces ©38A thr oug he addrless s dIRRLAGED

routine is executed when all of the and the srgnal W res
bet ween the exterior device and the |nter|or deV|ces have been connect ed,
and power source wiring work has been conpleted, and all of the

the secqnd unit;

an operation signal sending-back step in which, after
the dummy address is stored as the personal address of the
second unit, the sedond unit sends back to the first unit.
via said signal wire a signal indicating that the second
unitlhas operated in the predetermined state;

a repeating step in which, in a case in which the first
unit does not receive the signal indicating that the second
unit has operated in the predetermined state from the second
unit to which the dummy address was sent, the first unit

- sends the dummy address via a signal wire connected to a
signal wire connecting portion which is different from the
signal wire connecting portion to which said signal wire is
connected, and the first unit repeats sending of the dummy
address until the first unit receives the signal indicating
that the second unit has operated in the predetermined
state;

an address storing repeating step in which said
operating step, said dummy address sending step, said
personal address storing step, said operation signal
sending-back step and said repeating step are repeated for
second units which are connected.to coolant pipes connected
to coolant pipe connecting pqrtions other than said one
coolant pipe connecting portion, so that all of the second

units store respective personal addresses; and
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interior devieces—have been suppl|ed‘thh-eLectr|C|ty and the sw tches of
all of the gﬂ@ﬁrlor devices are positioned at their ©operation positions.

The pi pi ng m ’lm REPL M’Hﬁlﬂﬁgﬁe N Dat e:
doutvm Wﬂ 0 accouymi=%

09 NOV 19
of the interior devi"tes. he follo n i ncl udgp Talit 8XBEDHHASIBEEN
REPLACED

whi ch the addresses 0

P prp—— |

an address sending-back step in which the first unit
sends an address request signal from the plurality of signal
wire connecting portions to the respective second units to
cause the respective second units to send back the personal
addresses stored in the respective second units to the first
unit,

wherein said first unit determines the addresses of the
second units connected to the signal wire connecting
portions on the basis of which of the signal wire connecting
portions the personal addresses of the respective second
units sent back in said address sending-back step were sent

back through.

T. A multi-type air conditioner address setting method
according to claim 6, wherein said first unit is an exterior

unit and said second units are interior units.

8. A multi-type air conditioner address setting method

according to claim 6, wherein the coolant pipes connected to

the respective second units are connected to the respective
- coolant pipe connecting portions of the first unit via

respective flow regulating valves.

9. A multi-type air conditioner address setting method

according to claim 7, wherein the first unit includes a heat
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:throdgh 3 correspond to the cool ant pipe connecting ports PO through P3 and
t he stgmat—wre—connectors CO through C3, Téspectively. However, the

corres h|ps bet e addresses 0 through Tt -
pi pe c mgtm‘ﬂm)% O thr oug Eﬂdal ity of si crrgf'?i ﬂ;&- hAS BEEN
connec . may be I Il lustrates [th éQED !

setting routine executed by the s'36 of the interror devi ces.
In step 100, by determ ning the storage contents of the non-volatile nmenory
46, a determnation is nmade as to whether it is nécessary to initialize the
interior device addresses, i.e.,

exchanger, an air blower, a compressor, an accumulator, a
four way type valve and a control device, and each of the
second units includes a heat exchanger, an air blower, a
control device, a temperature sensor for coil temperature
detection which is connected to the control device of the
second unit, and a room temperature sensor for room
temperature detection which is connected to the control

device of the second unit.

10. 'A multi-type air conditioner address setting method for
a multi-type air conditioner in which a single first unit
and a plurality of second units are connected by coolant
pipes and signal wires such that a cooling cycle for air
conditioning operation is formed by the single first unit
and the plurality of second units, the first unit having a
plurality of coolant pipe connecting portions for connection
with the coolant pipes connected to the respective second
units and a plurality of signal wire connecting portions for
connection with the signal wires connected to the respective
second units, said address setting method comprising:
an operating step in which coolant is supplied from the
first unit, via a coolant pipe connected to one of the
plurality of coolant pipe_connecting portions, to a second
-unit connected to the;cdelant'pipe so that the second unit

1s‘bperated in a predetermined state;
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.a determnation is nade as to whet her-the- tnatertor—device addresses are
properly set.Tf—addresses have not ‘been set, in step 102, the number of

interi ted to t hahiesheerHasBeal®eplared 10 i s det
det ectﬁ"lﬂ’3 %Hme g., DC 15 he interi or)l deis SBIEEDMASBEEN
respectfves sitgna 16. Also i mrands are Ji ven REPUAGED
respective interior devices so that the current roomtenperatores and Corl

tenperatures are read fromthe roon1tenperature sensors 50A t hrough 50D and
the tenperature sensors 40A through 40D, and are stored in the RAMs or the
i ke of the respective interior devices. In step 104, the

a dummy address sending step in which a dummy address
is sent from the first unit, via all of the signal wires
connected to the plurality of signal wire connecting
portions, to the second units connected to the signal wires;

a personal address storing step in which each of the
second units which receive the dummy address from the first
unit via the signal wires determines whether the second unit
is operating in the predetermined state, and a second
unit determined to be operating in the predetermined state
stores the dummy address sent from the first unit as the
personal address of the second unit determined to be
operating in the predetermined state;

an address storing repeating step in which said
operating steb, said dummy address sending step, and said
personal address storing step are repeated for second units
which are connected to coolant pipes conneeted to coolant .
Pipe connecting portions other fhan said one coolant pipe
connecting portion, so that all of the secopd units store
respective personal addresses; and

an address sending-back step in which the first unit
sends an address request signal from fhe plurality of signal
wire connecting portions to the respective second units to
cause the respective second units to send back the personal
addresses stored in the respective second units to the first

unit,



vREPLACENENT SHEET Date: 09 NOV 1995 1-4 four way type
to the cooti-ng. —operation side (the state |IIustr‘Téd by the SO|Id I|ne I n

Fig. 2)
out put
p055|m

ol

Valve 22 is swi tched

]

t he compressor 20 |’Qnsfshée@HgIgé er ated regar diess
y nper at ur e Yedcool i ng dpaHis BHEET tlAS BEE
”ﬁl device h ml I” . REPLACED

wherein said first unit determines the addresses of the
second units connected to the signal wire connecting
portions on the basis of which of the signal wire connecting
portions the personal addresses of the respective second
units sent back in said address sending-back step were sent

back through.

11. A nmulti-type air conditioner address setting method
according to claim 10, wherein said first unit is an '

exterior unit and said second units are interior units.

12. A multi-type air conditioner address setting method |
according to claim 10, wherein the coolant pipes connected
to the respective second units are connected to the
respective coolant pipe connecting poftions of the first

unit via respective flow regulating valves.

13. A multi-type air conditioner address setting method
according to claim 11, wherein the first unit includes a
heat exchanger, an air blower, a compressor, an accumulator,
a four way type valve and a control device, and each of the
second units includes a heat exchanger, an air blower, a
control device, a temperature sensor for coil temperature
detection which is connected to the control device of the

second unit, and a room témperature sensor for room
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——

»exchangefs~"r“'step 106 address settrhg~mb1ch wi |l be described later is

carried ‘ ﬁ“ % pi pe faH¢ wi re faul t ~checki ng, which will also.
et R
be descdm \“ E‘“‘\ ‘ rried ou asBéapRllo a determ [

dath sent fron1the i ndi cat es

it is detern1ned that the data satlsfactoryL;
the "unsatisfactory” information is stor he RAM of t he
36. When the data does not indicate ' unsatlsfactory , the "satlsfactory
information is stored in step 114. Fig. 5 illustrates the details of the

address setting

temperature detection which is connected to the control

device of the second unit.

14. A multi-type air conditioner address setting device for
a multi-type air conditioner in which a single first unit
and a plurality of second units are connectéd by coolant
pipes and signal wires such that a cooling cycle for air
conditioning operation is formed by the single first unit
and the plurality of second units,

the first unit comprising:

a plurality of coolant pipe connecting portions
for connection with the coolant pipes connected to the
respective second units and a plurality of signal wire
connecting poftions for connection with the signal wires
connected to the respective second units;

operating means for operating each of the second
units in a predetermined state by supplying coolant, via the
coolant pipes connected to the plurality of.coolant pipe
connecting portions, from the first unit in order to the
second units connected to the respective coolant pipes;

dummy address sending means for sending a dummy
address from the first unit, via the signal wires connected
to the plurality of signal wire connecting portions, to the
second units connected to the respective signal wires;

address request signal sending means for sending

37




.routirne of step 106. In step 120, first, the address ADD is set to 0. In

step 122, a determ nation is w&ﬂﬁiﬁ:‘rﬁ edt he address is being set,
e currentl ess flag i s s@E=hithe
addre mnmllmmﬂmum i ' m, I y-setting- adr’Bﬂls SHE’:’Q‘

not set, fn stdp £24; the flow regul ating valve 18A connectgd to m&niAch
cool ant pi pe connectlng port PO corresponding to the addr es R0
conpletely, and the other flow regulating val ves 188 through 18D are cl osed

—

an address request signal from the plurality of signal wire
connecting portions to each of the second units; and

storing means for storing addresses sent back from
the second units via the signal wire connecting portions in
response to the address request signal, and

each of the second units comprising:

determining means for determining whether the
second unit is operating in the predetermined state when the
dummy address is received from the first unit via the signal
wire;

personal address storing means for, in a case in
which said determining means determines that the second unit
is operating in the predetermined state, storing the dummy
address already sent from the first unit as a personal
address of the second unit; and

sending-back means for sending back, as address
data, the personal address stored in said personal address
storing means when the address request signal is received

from the first unit via the signal wire.

15. A multi-type air conditioner address setting device
according to claim 14, wherein said first unit is an
exterior unit and said second units are interior units.

16. A multi-type air conditioner address setting device

38



REPLCACEVENT - SHEET 15— — Date: 09 NOV 1995 conpletely. In

stgp y- settlng addfésé'flag ndicating that the address is
bei n '”"I iwwmﬂn step 12&11:@3&&:'}%53 KL qt n signal nal

i ndi cat | ag eration e sent t H@ﬁs L il
device which is connected via t Eg’mlﬂ? 16 connect %ﬁf HAS B‘%EN :
CO whi ch corresponds to the addr ep 130, th P

sent as a dunmy address to this interior deV|ce -and in step 131, a timer
[err] is cleared

according to claim 14, wherein the coolant pipes connected
to the respective second units are connected to the
respective coolant pipe connecting portions of the first

unit via respective flow regulating valves.

17. A multi-type air conditioner address setting device
according to claim 15, wherein the first unit includes a
heat exchanger, an air blower, a compressor, an accumulator,
a four way type valve and a control device, and each of the
second units includes a heat exchanger, an air blower, a
control device, a température sensor for coil temperature
detection which is connected to the control device of the
second unit, and a room temperature sensor for foom
temperature detection which is connected to the control

device of the second unit.

18. A multi-type air conditioner address setting device
according to claim 14, wherein the operation of the
predetermined state of the second unit is a cooling

operation.

19. A multi-type air conditioner address setting device
according to claim 14, wherein the operation of the
predetermined state of the second unit is a cooling

operation and a heating opérafion which follows the cooling
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and.started. Due to the sendLng.oL the trial -eperation signal in step 128,
" the control device of the interior device mhlch recei ved the trial

operat”m"ﬂ"ﬂ'm"mﬂ es thenﬁsrml&mﬁm medt ri al operation routine

illust E, In subs 2, due to a , t.
regardlng ‘the stat®e an inte ress setti g'ﬂ§ E%ZE@ﬁ?FEN [
which is sent fromthe |nterio et er mi nat i on|lis_medE R .}

whet her address setting for the |nter|or deV|ce whose address is currently
bei ng set has been conpleted, i.e., a determnation is nmade as to whether

operation.
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riak operation of the interior device has been effected satisfactorily.
The interior device address setting conpletion signal is se L

interior device in a case in L.C efti of the address off THIS SHEESTHQS EeN
devi ce has been conpl eted angi'}{\',n hﬁﬁﬁg@ﬁ?l # of the interifjr devRERLAGED FEN

e
L

been carried out satisfactoril I in which the REFERCEVENTE———
SHEET 16. -Dat

ABSTRACT

A multi-type air conditioner address setting method and
address setting device for automatically setting an address
with a simple structure. A'dummy address sent from an
exterior device is stored in an interior device. The
interior device determines whether the interior device
itself.is operating in a designated operation mode. When
the interior device is operating in the designated operation
mode, the dummy address is set as an actual address. When
an address request signal is sent from the exterior device,

the set address is sent back thereto.
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.setting of the address..af the interior device has not been conpleted, a
determnation is nade in step 133 as to whether a predeterm ned period of

time has el apsedThis Sheet HaPieed Re Yé’“edt her the tine set on the ti

started in step 1 . If the predetermined peri 6‘FS§H§ET}W§ BEEN _:-;
not el apsed, step 133 are repeated. Here, desdklpti FRHACED '
been given of a cas he signal wre 16 fromthe connector-

illustrated in Fig. 1 is connected to the interior device 12A connected to
t he correspondi ng cool ant. pi pe connect Elg' @ﬁrt PO. Therefore, the interior
devi ce address setting conpletion signal, I ch

| 18A 14 ~12A
PO % . INTERIOR '

DEVICE A
COfp--------p--=mmom - 1
K'l 6 .
RO
18B 14 —12B
| {
P1 g INTERIOR
DEVICE B
Clyp--—-------- | 1
EXTERIOR 16

DEVICE R1

18C 14 __12C
(
P2 j%— INTERIOR |

c2 | 161 DEVICE C
Y

1 BD%‘X:‘/J 6 12D
P3 s \“‘\\ INTERIOR
c3 b | 14 ~.] DEVICE D
R3

—

10



L.ndi,cat es that addr6ss Setti ng for the interior device has been conpl eted,

I's received iDsilSR 32 fromthe control device 38A of the interior device
12A within t perlod of tine. . However, for W
case such aj] fﬁ‘Fﬁfgnal wire fromthe connect or SR EEYEAQBEEN
which is con nterior device 12D which is di erenhE LAGEDhe

I nterior device 12C connected to the correspondi ng cool anti ;
port P2, the interior device address setting conpletion signal will not be
received even if the predeterm ned period of tine el apses. In the present

FIG. 2

34A O~50A
188 o— 40A

34B O - SOB

32

34D ~~50D

T



I nvntion, even in case§\§UCh\as_this type of connection, the port P2 and
“the connector C@maMQﬁglqged I n correspondence and the port P3 and the
connector C2 are ol AEORGBREEy SHEET 17

1995 stored in R j glin the case shown In Fig.
subsequent contro : MIFsi ble. As a result, when tlhe_in
address setting conpletion signal '

;gA ! A 3%[

S 8 8 lo 8 _©

s s th [— 1p —
L\P)]
2 0~ 90~ s 8 § §
u— | F- éf)é%)CT>CT>

|, .
) e EEEEEE—
\o




—_—_—

.i.s npt recgived even if the

when t he an t B%&meﬁcte rmnation in step 133 is "Yes"), i’t__i__.s__w,________...__«—.fq

det erm ned I'0or devi ce whose flow regul ating vj A %
i

; = . ; AS BEEN ;
open and t ice to which the trial operation s L'é!p f
dummy address were 'S la the signal wire are different. 7
regulating valve remains as it is, and in step 134, the trial operation
signal and the dumry address (ADD=0O) are sent via the signal w re connected
to the next signal wire connector. AfEeLg hgl_ti mer [err] is cleared and
started, steps 122, 132 and 133 are repestelirin the sane way as descri bed

(:;NTERIOR DEVICE CONTRog)

100
N INITIALIZE?

Y

CHECK NUMBER OF CONNECTED 102
INTERIOR DEVICES; SEND /j/
COMMAND TO MEASURE ROOM
TEMPERATURE AND COIL
TEMPERATURE TO EACH
INTERIOR DEVICE

FORCED COOLING OPERATION| — 104

ADDRESS SETTING | _— 106
PIPE FAULT/WIRE FAULT 108
CHECKING
110 .
UNSATISFACTORY? N |
1Y
112 114
M 2
STORE UNSATISFACTORY| |STORE SATISFACTORY
INFORMATION INFORMATION
1

(: END i)




.above. These steps are repeated until the interior device address setting
conpl etio %ﬁ@ gémg edf romthe interior device due to the interior

devi ce, tlng valve is fully open, and the _jinterior device,
to which t ion signal and the dummy address J SHEFQH:¥+E§§§§EN

signal wr nej In this way, when the interior
setting conpletlon S|gnal Is received in step 132, in step
regul ating val ve 18A of the address ADD is closed fully, and in step 137,
the address ADD is increnented by 1. In step 138, the

currently-setting-address fl agF'r'sG' e§A

TRy

(:ADDRESS SETTING:)

ADD = 0 120
SET CURRENTLY-SETTING FLAG

122

CURRENTLY SETTIN
ADDRESS?

'COMPLETELY OPEN ;;124
" VALVE OF ADD

SET CURRENTLY-SETTING- ,5—126
ADDRESS FLAG

SEND TRIAL OPERATION | 128
SIGNAL

SEND ADD | 130

CLEAR AND START | £131

TIMER T,




. REPLACEMENT SHEET_18. — Date: 09 NOV 1995 and in step 140,

a detern1nat|on I s made as to whet her the value of the a S
great er t NpHdd e Repladed i Nt eri or devi ces connected to hhaexﬁﬂm?KHAoBEEN
devi ce. ﬂ' !M@l‘he address ADD has not exceeded [fhe nuRERLACED '

interior de

currently-s flag is reset in

cess returns to step 122. BecauseE-

FIG. 5B
135 T
“~] CLEAR AND START
TIMER T,
L]

SEND TRIAL OPERATION
134 | SIGNAL AND CONNECTOR
ADDRESS FROM
NEXT CONNECTOR

132

INTERIOR DEVICE ADDRESS
SETTING COMPLETED?

COMPLETELY CLOSE . 138
VALVE OF ADD "

ADD —~— ADD + 1 r/* 137

RESET CURRENTLY- | — 138
SETTING FLAG

DD > NUMBER OF

HAS PREDETERMINED
PERIOD OF TIME Tg
ELAPSED? '

133

INTERIOR DEVICES?




st:ep-138, the process proceeds fromstep 122 to step 124. The next flow
regul at mTﬁheaImeBe’LﬁBma‘éeppened conpletely, and, in the sane way as

descri be ial operation signal is sent to the i :
connecte s ADD. The address ADD is sent as a rﬁm6§ﬂﬂEEH&SB:EN
at RERLACED

and the proc ntiI address setting has been conpl et
interior device. The sane processeseﬁshégzég'bed above are rep =
the val ue of the address exceeds th i nteri of devices. In this

way, when only one o e oW Tegurating _varves 1.5 COl |y open, the
trial operation sig ENQ@RIOR DPVICEE%RIAL OPERA'I'J

N ' 160
——OPERATION POSITION?
Y
"SET TRIAL
OPERATION MODE 162

STORE DUMMY ADDRESS |~ 166
]

TD1 <— 1ST TARGET
TEMPERATURE =168

170

TD1l = COIL
TEMPERATURE?

172

OIL TEMPERATURE
ROOM TEMPERATURE?

ADDRESS <=— DUMMY ADDRESS (5174

I
SET ADDRESS SETTING
COMPLETION FLAG 5176

DETERMINE THAT COOLING ’4\178
IS SATISFACTORY

180
S THERE A
ADDRESS REQUEST?
Y
OUTPUT ANSWER DATA $"182

=

( ExvD )




the,dunn;‘aaaFggg_are sent “via the correspondi ng sfgnal wire and the

pr ocess wﬁgg§aﬁgcho Ietlon of the setting of the address of the ' :
devi ce. | address setting has not been co Lﬁlg HEETEHAS BEEN 1!
signal w m#m ﬂ n order and sending of the trial op rat|0ﬁEpLg@gb

and the du e repeated until the address of the|interor

Is set. When address setting has been conpleted, only the next flow

regul ating valve is opened conpletely,

FI1G. 6B

O

SWITCH TO HEATING £1886
OPERATION

TD2 —~—  2ND TARGET | _jgg
TEMPERATURE :

190

= COIL TEMPERATURE?
192

ROOM TEMPERATURE

DETERMINE THAT 194
HEATING S
IS SATISFACTORY

STOPPING PROCESSING:
SEND TO EXTERIOR DEVICE ‘5196
ADDRESS SETTING COMPLETION
SIGNAL AND SIGNAL FOR
RETURNING FOUR WAY TYPE
VALVE TO COOLING OPERATION




s REPLACEMENT SHEET 19 Date 09 NOV 1995 and the signal
“wire is changed-inorder if necessary, and sending of the trial oper ation
signal and the durmy address are repeated until the addres

O et O

devi gﬁeemlaeehme 4 way, by repeating the routine in Fig TEuSﬂsHEBT HAS BEEN i
addr been conpleted at all of the interior ‘
tothem%‘ this routine is conpleted, and the proces
to ste |IIustrates an |Fgr(y(%7 device trial operatlon
PIPE FAULT/WIRE FAULT
CHECKING
]
ADD = 0 200
RESET CURRENTLY- —

CHECKING FLAG

202 :
Y - CURRENTLY

CHECKING?

N

OPEN ONLY SIGNAL
WIRE OF ADD
I

-REQUEST ADDRESS — " 206
I

SET CURRENTLY- |_— 208
CHECKING FLAG

. 204

210

IS THERE ANSWER
DATA?

ADDBUF <— ANSWER DATA [—" 212
I

ADD <=— ADD + 1 |—214
{

RESET CURRENTLY- |_— 216
CHECKING FLAG

218

ADD > NUMBERK
OF INTERIOR DEVICES?2
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n signal.

is nade as to whether the switch of the interior

its operation.position.

step 162,

operation signal
be given hereinafter of a case in which the
operation signal,

When the trial
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this trial operation node, the interior air blower is held in a strong
blowing state, the flap is set at its upper side position, and the fact

~that a trial operation is in progress is displayed by an FOStT at ed—EEDy)
- provided at the interior device being lit or the Ilike. C HEEET
720 Date: 09 NOV 1995 | Dato . 0.9, NOV 1935

MULTI-TYPE AIR CONDITIONER ADDRESS SETTING METHOD AND

ADDRESS SETTING DEVICE

BACKGROUND OF THE INVENTION

Field of the Invention |

The present invention felates to a multi-type aif
conditioner address setting method and address setting
device, and in particular, to a multi-type air conditioner
address setting method and device for setting the addresses
of interior units of a multi-type air conditiéner in which
the interior units afe connected, via coolant pipes and
signal wires, to coolant pipe connecting portions and signal
wire connecting portions of a single exterior unit, which is
provided with a plurality of the coolant pipe .connecting
portions and signal wire connecting portions.
Deécription of the Related Art

In a multi-type air conditioner, a single exterior unit

. and a plurality of interior units are connected at an
installation locale via coolant pipes and signal wires. If
~ there ié faulty'connection.of the coolant pipe connecting

portions (valves) or signal wire connecting portions
(cqnnecforé) of the exterior unit, much time is required to
confirm thefconnecfions.

Conventionally, as disclosed in Japanese Patent

Application Laid-Open No. 3-11256, interior heat exchanger



:1n step' 164, a deternmination is made as to whether the address setting
_conpletion flag has been reset. Wen it is determned that address settlng
"has not been conpleted, in step 166. the address ADD sen
device is stored in the RAM as a dummy address. In step

ctenperature and coil -tenperature nmeasured and stored in

"due to a command fromthe exterior deviZze in step 102 of
fromthe RAM mﬂthelmmrtmmmauueofatemmmuwe,mmc
predeterm ned value (e.g., 5C) less than the read coil tenperature, and a
tenperature, which is a predeterm ned value (e.g., [err]

temperature sensors which detect the temperatufés of
interior heat exchangers are provided at the respective
interior units, and valve temperature sensors (gas branch-.
pipe temperature sensors) are disposed at the respective
coolant pipe connecting portions of the exterior unit, so
that the status of connection of the inferior units can be

e confirmed. 1In this method, first, numbers (i.e., addresses
DC1 through DC4) are gi#en in advance to the respective
interior heat exchanger temperature_sensdrs, and addresses
DG1 through DG4 are given to the respective valve
temperature sensors. Next, any one of flow regulating
valves is completely opened, and one of the interior units
is operated at a designated mode (e.g., a cooling mode).
The address of the interior.heat exchadger temperature
sensor whose temperature has dfopped and the address of the
valve temperature sensor whose temperature has dropped are
detected, and are stored in correspondence. Then, during
normal operation, the respective interior units are
controlled on the basis of the stored contents.

However, the above-described conventional method has a
drawback in that it is necessary to set the address of each
sensor in advance, and address setting requires much work.
Further, because it is necessary to dispose a temperafure
sensor at each of the interior units and.coolant pipe

valves, the structure of the device is complex. Moreover,



l.ess than the read roomtenperature, is set as a first target tenperature
dD1. In step 170, a determnation is nmade as to whether the present coi
~tenperature is less than or equal to the first target tenp e TD1. In

step 172, a determination is nmade as to whether the curren HEﬁLACE
“tenperature is |less than the current roomtenperature. Dugjto the MENT SHEET
determ nations of steps 170 and 172, addeterm nation is j@a Nﬁf{st* %

[}
the interior device itself is actually carrying out cooli v 'nn P“

either of the determ nations in steps 170 and 172 is negatlve the process
returns to step 164. Wien both

control is complicated as the corresponding relationships
between the valves and the connected interjior units must

always be referred to.

SUMMARY OF THE INVENTION
In view of the aforementioned, an object of the present
5§¥ invention is to provide a multi-type air conditioner address
setting methdd and address setting device which can, with a
simple structure, automatically SQt addresses. without
necessitating advance setting of addresses.

In order to achieve the above-described object, in
accordance with a first aspect of the present invention,
there is provided a multi-type air conditioner address
setting method for a multi—tfpe air conditioner in which a
single first unit and a.plurality of second units are
connected by coolant pipes and signal wires such that a
cooling cycle for air conditioning operation is formed by
the single first unit and the plurality of second units, the
first unit having a plurality of coolant pipe connecting
portions for connection with the.coolant pipes connected to
the respective second units and é plurality 6f signal wire
connecting portions for connection.with the signal wires
connected to the respecti§e second units, said address
setting method comprising: an operating step in which

coolant is supplied from the first unit, via a coolant pipe



of the.deterninations are positive, it is determned that the interior

device itself
devi ce, and the dummy 21 address stored in theRAMIis stored in

tshe nonvol atile nmenory 44A as the personal address of the rﬁEﬁLAﬁENﬂ%ﬁ%ﬁﬁEET

ext er nal

Is actually operating in the operation node sent fromthe

In step 176. the address setting conpletion flag is set, ajd in

it is determned that the cooling operaflion is Date :

connected to one of the plurality of coolant pipe connecting

portions, to a secdnd unit connected to the coolant pipe so

"that the second unit is operated in a predetermined state;

a dummy address sending step in which a dummy address is
sent from the first unit, via a signdl wire connected to 6ne
of the plurality of signal wire connecting portions, to a
second unit connected to said signal wire; .a personal
address storing.step in which the second unit which receives
the dummy address from the first unit via said signal wire
determines whether the second unit is operating in the
predetermined state, and in a case in which it is determined
that the second unit is operating in the predetermined
state, the second unit stores the dummy address sent from
the first unit as the personal address of the second unit;
an add;ess storing repeating step in which said operating
step, said dummy address sending step, and said personal
address storing step.are repeated for second units which are
connected to coolant pipes connected to coolant pipe
connecting portions other than said one coolant pipe
conhecting portion, so that all of the second units store
respective personal addresses; and an address sending-back
step in which the first ﬁnit sends an address request signal
from the plurality of signal wire connecting portions to the
respective second units to cause the respective second units

to send back the personal addresses stored in the respective



satisfaCtory; and the contents of the determ nation are stored. In

subsequent step 180, a determination is made as to whether there was an

address send request fromthe exterior device. Wen there {5 -
send request, in step 182, the personal address of the int¢rREPLAREMENT SHEET

stored in the non-volatile nenory 44A is sent to the exterijor devig ﬁﬁ&'
QY295

answer data. However, because up to the Hresent tinme there_§ﬁﬁ@hd
been an address send request fromthe exterior device, the process t
to step 164. In step 164, it is determ ned that address setting has

second units to the first unit, wherein said first unit

determines the addresses of the second units connected to

‘the signal wire connecting portions on the basis of which of

the signal wire connecting portions the personal addresses
of the respective second units sent back in said address
sending-back step were sent back through.

Further, in accordance with a second aspect of the
present invention, there is provided a multi-type air
conditioner address setting device for a multi-type air
conditioner in which a single first unit and a plurality of
second units are connected by coolant pipes and signal wires
such that a cooling cycle for air conditioning operétion is
formed by the single first unit and the plurality of second
units, the first unit comprising: a plurality of coolant
pipe cbnnecting portions for connection with the coolant.
pipes connected to the respective second units and a
plurality of signal wire connecting portions for connection
with the signal wires connected to the respective second
units; operating means for operéting each of the second
units in a predetermined state by supplying coolant, via the
coolant pipes connected to the plurality of coolant pipe

connecting portions, from the first unit in order to the

second units connected to the respective coolant pipes;

dummy address sending means for sending a dummy address Trom

the Tirst unit, via the signal wires connected to the




been conpteted because the address setting conpletion flag is set in step
176. When,it is determ ned that address setting has been conpleted, in step

186, the node is switched to the heating operation node,
l.ndi cating that the node is the heating operation node is
exterior device, and the four way type valve is switched t
operation side. In step 188, the roon1ténperature and coi ||| Dalepet-at-LhF e eerreee
measured and stored in the RAMor the |ike due to a conman e
exterior device in step 102 of Fig. 4 are read fromthe RAM and the higher

BEPLAGEMENT SHEET
the gaNBWSSS H

piurality of signal wire connecting portions, to the second
units connected to the respective signal wires; address
‘request signal sending means for sending an address request
signal from the plurality of signal wire connecting portions
to each of the second units; and storing means for storing .
addresses sent back from the second units via the signal
wire connecting portions in response to the address request
signal, and each of the second units comprising: determining
means for determining whether the second unit is operating
in-the ﬁredetermined state when the dummy address is
received from the first unit via the signal wire; personal
address storing means for, in a case in which said
determining means determines that the second unit is
operating in the predetermined state, storing the dummy
address alfeady sent from the first unit as a personal
address of the second unit; and sending-back means for
sending back, as address data, the pefsonal address stored
in said personal address storing means when the address
request signal is received from the first unit via the
signal wire.

The multi-type air conditioner of the first and second
aspects of fhe present invention is structured such that
second units are connected, via coolant pipes and signal
wires, to the coolant pipe connecting portions and signal

wire connecting portions of the single first unit which is



REPLACEMENT SHEET 22 - Date: 09 NOV 1995 tenperature of a
tenperature, which is a predetermned value (e.g., [err] ) higher than the

‘read coil tenperature, and a tenperature, which is a predperrmedt== -

(e.g., [err] higher than the read roomtenperature, .is selj REPLA TISHEET
.target tenperature TD2. In steps 190 and 192, by determ njing V\/n& .
coil tenperature is greater than or eqd%l to the second tpridpde .t.enperat.ur.e..

TD2, and by

provfded with a plurality of the coolant pipe connecting
portions and signal wire connecting portions. The first
unit may be an exterior unit or an interior unit. Whén the
first unit is an exterior unit, the second units are
interior units. When the first unit is an interior unit,
the second units are exterior units.
The above and other objects, features and advantages of
-ii the presént invention will become apparent from the
following description and the appended claims taken in
conjunction with the accompanying drawings in which a
preferred embodiment of the present invention is shown by

way of illustrative example.

BRIEF DESCRIPTION OF THE DRAWINGS

‘'Fig. 1 is a block'diagraﬁ of a multi-type air

conditioner of an embodiment of the present invention.
3; Fig. 2 is a schematic view illustrating a cooling cycle

of Fig. 1.

Fig. 3 is a block diagram illustrating a-control
circuit of Fig. 1.

Fié. 4 is a flowchart illustrating an address setting
routine for an exterior device cohtrol device.

Fig. 5 includes Figs. 5A and 5B, and is a flowchart
111ustrufing details of step 106 of Fig. 4.

Flg. 6 includes Figs. 6A and 6B, and is a flowchart

illustrating an interlor device trial operation control
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determ ning whether the coil tenperature has exceeded the room tenperature,
it can be determined that the interior device itself is a carrying
"out heating operation. Wien the answer to either determ ngtRgsy 4
the p;?cess proceeds to step 180. Wen the answers to botp determ
are affirmative, in step 194, it is detegmned that the h

i's satisfactory, and the determ nation céntents are stor Eﬁawqw«w%@
st oppi ng process of step 196, a signal indicating address setting
conpl etion and a signal returning the four way type valve to the coollng
operation node are sent to the exterior

routine.

Fig. 7 is a flowchart illustrating details of step 108
~of Fig. 4.
Fig. 8 is a circuit diagram illustrating a specific
example of a connecting circuit which connects the exterior

device control de?ice and interior device control devices.

i - DESCRIPTION OF THE PREFERRED EMBODIMENT
The embodiments of the present infention will be
described in-detail hereinafter with reference to the
accompanying drawings. As illustrated in Fig. 1, a multi-
type air conditioner of the present embodiment is provided
with an exterior device (exterior unit) 10 having a
plurality of coolant pipe connecting ports PO through P3 and
RO thfough Ré, and a plurality of signal wire connectors CO
through C3. Four interior devices (interior units) 12A
. through 12D are connected to the coolant pipe connecting
ports and the signal wire connectors via coolant pipes 14
and signal wires 16. Flow regu;ating valves 18A through
18D, which regulate the flow rates of the ccolant flowing
throuéh the pipes, are provided at the respective coolant
pipes 14. |
Fig. 2 illustrates a cooling cycle of the multi-type
air conditionef of Fig. 1. The exterior device 10 is formed

by a compressor 20, a four way type valve 22, an exterlor



device. The signal indicating address setting conpletion is received at the
exterior device in step 132 of Fig. 5. The above-descri bed routine of Fig.
‘6.is executed by each control device of the interior devics eh-receive
operation signal of the exterior device. In this|WaBPLACEMERT speeT

the trial

‘the interior devices,

devi ce

a determnation is nade as to whethen the inter 00 _
. 4

o 5 ‘|| pate:...0 9 ............ s,

device heat exchanger 24, a capillary tube 26, and an

accumulator 28. The exterior device 10 is connected

. together with interior device heat exchangers 30A through

30D in a ring shape by the coolant pipes 14 so as to form a
cooling cycle. The interior device heat exchaﬁgér§ 30A
through 30D are connected in parallel in the cooling cycle.

In the multi-type air conditioner, when the four way |
type valve 22 is in the state illustrated by the solid lines
in the drawing, coolant discharged from the compressor 20
flows in the direction indicated by the solid arrow. The
coolant is condensed at the exterior device heat exchanger
24 and passes through the capillary tube 26. Thereafter,
the coolant evaporates at those interior device heat

exchangers whose flow regulating valves are open so that

cooling of the interiors is effected by the heat of

vaporization at this time. Further, when the four way type
valve is in the state illustrated by the broken lines in the

figure, coolant discharged from the compressor 20 flows in

the direction indicated by the broken arrow. The coolant is

condensed at those interior device heat exchangers whose
flow regulating valves ére 6pen. and passes through the
capillary tube 26. Théreafter._the coolant evaporates at
the exterior device heat exchanger 24 so that heating of the
interiors is effected by the heat of condensation at the

time that the coolant condenscs.




itself is operating in the trial operation node designated at the exterior
device. Wen the interior device is operating in the designated operation
‘nede, the set dumry address is set as the personal address—af fhe interior
_device. When there is an address send request fromthe ext rfﬁi? e :
W || be described |ater, the personal address and the det 5 na QEMEKTSHEET
contents stored in step 178 and in sted0194 are sent to t p&xt B QoNOY 1
device, and in step 114 or the like of Fig. 4, are stored 18 EXIRriY
device. Fig. 7 illustrates details of the pipe fault/wire fault

Reference numeral 32 is an exterior air blower which
blows air to the exterior device heat exchanger 24, and 34A
through 34D are interior alr blowers which blow air to the
interior device heat exchangers 30A through 30D,
respectively. Further, the interior devices are prbvided
with temperature sensors 40A through 40D, which detect the
temperatures (coil temperatures) of the interior device heat
exchangers, and room temperature sensors 50A through 50D
which detect the tempgrafures of the interiors'at which the
interior devices are disposed; .

Fig. 3 illustrates a control circuit of the multi-type
air conditioner of Fig. 1. A controi apparatus 36 is
provided within the exterior device 10. The control
apparatus 36 is structured by microcomputgr or.the like
equipped with ‘a RAM and a ROM in which the.program of an
address setting routine which will be described later is
stored. Control devices 38A through 38D, which are provided
at the interior devices 12A through 12D respectively and
which each are structured by a microcomputer or the like,
are connected to the control apparatus 36 such that
communication between the control apparatus 36 and the
respective control devices 38A through 38D is possible.
Further, a nonvolatile memory 46, which combrises a PROM, a
backup RAM backed up by a battery, and the like for storing

the set addresses, is connected to the control apparatus 36.



check routine of step 108 of Fig. 4. In step 200, the address ADD is set to
0. In step 202, by determ ning whether a currently-checking flag is set, a
‘determ nation is nmade as to whether pipe fault/wire fault IS belng
.carried out. |f checking is not being carried out, in ste N
slgnal wire which is connected to the connector CO corres ondln té%1 éﬁEET ]
address ADD is opened. In step 206, a re]duest to send th %'ge_-g cﬂeN{B/ﬂggs f
sent via this signal wire. In step 208, the currently-ch Y AT

i ndi cating that checking is being carried out is set. \Wen the address se‘a“J
request is sent in step 206, the

The control apparatus 36 is also connected via unillustrated
drivers to the flow regulating valves 18A through 18D.whiéh
are structured such that the respective degrees of opening
thereof can be regulated. Further, the control apparatus 36
is alsd connected to.the compressor 20, the four way type
valve 22 and the exterior air blower 32 so as to be able to

control these elements.

Y
. ¥
»

B Similarly to the control apparatus 36, each of the
control devices 38A through 38D is provided with a RAM and a
ROM in which the program of .the address setting routine
which will be described later is stored. The temperature
sensors 40A through 40D which detect coil temperatures,
nonvolatile memories 44A through 44D which comprise backup
RAMs, PROMs and the like, the room temperature sensors 50A
through 50D which detect the temperatures of the interiors,
and the interior device air blowers 34A through 34D are

oy connected to the control devices 38A through 38D

respectively.

Fig. 8 illustrates a concrete connection circuit for
connecting the control apparatus 36 and the control dev;ces
38A through 38D by the signal wires 16. In this figure, PC1
through PC10 are photocouplers, R1 through R5 are resistors,
I1 through I5 are inverters, Trl through Tr4 are
transistors, and L is a logic IC.

In accordance with this circuit, for example, during



request is received by the interior device in.step 1.80 of Fig. 6. The
.interior device which has received the address send request sends t he

) address defined in .step 174. the 24 '
cooling satisfaction determination of step 1.78, the he. thELAcamﬁﬂhﬁﬂﬁEF

* determ nation of step 194, and the like, to the exterio deV| a
“answer data of step 182. Accordingly. in2subsequent ste ﬁﬁg @ﬂghﬁﬂs

exteri or device,

the time over which the transistor Trl is held on by the
légic IC, the control devicé'38A.applies a signal to the
iight—emitting diode of.the photocoupler PC2 connected to
the output side of control device 38A. A signal can thereby
be sent from the control device 38A to the control apparatus
36 via the phototransistor of the photocoupler PC2, the
transistor Trl, the photocoupler PC9 ahd the ihverter I5.
%%* Conversely, due to the control apbaratus 36 applying a
signal to the light-emitting diode of the photocoupler PC10,
a signal can be sent from the control apparatus 36 to the
input of the control devicé 38A. In the same way, by
turning any of the transistors Tr2 through Tr4 on and
applying a signal as described above, signals can be sent
and received between fhé control apparatus 36 and ény of the
control devices 38B through 38D. .

Next, the address setting routine executed by the
control apparatus 36 and the control devices 38A through 38D
will be described.

The address setting routine is executed when all of the
coolant pipes and the signal wires between tﬁe exterior

| device and the interior devices have been connected, and
power éoUrce wiring work has been completed, and all of the
interior devices ﬁave been supplied with electricity. and
the switches of all of the interior devices are positioned

at their operation positions. The piping work and wiring



a determination is nade as to whether the answer data fromthe .interior

-devi ce connected via the signal line to the connector of the address ADD
‘has been sent. If the answer data has been sent, in step
,data is stored in the non-volatile nmenory 46 as the addresﬂHmEBEMENﬂSHﬂ

214, in order to check the wire of the next interior devie, fw,i
ADD is incremented by 1, and in step 21683 the currently-c @mnanﬁ i ".7
reset. In step 218, a determ nation is nmade as to whet her BT ess—ABD—

is greater than the nunber of interior devices connected to the exterior
device. If the address ADD is greater than the

work are carried out-without taking into account the
addresses of the interior devices. The following
explanation includes an example in which the addresses 0
through 3 correspond to the coolant pipe connecting ports PO
through P3 and the signal wire connectors CO through C3,
respectively. HOwevgr, the corresponding relationships
between the addresses 0 through 3, the coolant pipe
connecting ports PO through P3 and the plurality of signal
wire connectors CO through C3 may be changed.

Fig. 4 illugtrates the address setting routiné executéd
by the control devices 36 of the interior devices. 1In step
100, by determining the storage contents of the non-volatile
memory 46, a determination is made as to whether it is
necessary to initialize the interior device addresses, i.e.,
a determination is made as to whether the iﬁterior device
addresses are properly set. If addresses have not been sert,
in step 102, the number of intérior devices connected to the
exterior device 10 is determined by detecting the voltage
(e.g., DC 15 volts) from the interior devices on the
respective signal wires 16. Also in'step 102, commands are
given to the respective interior devices so that the current
room temperatures and coil temperafures are read from the
room temperature sensors 50A through 30D and the temperature
sensors 40A through 40D, and are stored in the RAMs or the

like of the respective interior devices. 1In step 104, the
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‘way, the addresses set at the interior devices are sent t

s aemeaer sten @ €

interior devices are connected to the exterior device. Ho
of interior devices connected to the exfiérior device is

nurber of interior devices, a determination is made that checking of all of
the interior devices has been conpleted, and this routine ds. In this

qﬁgﬂﬁrmsnﬁggf
-ge,.punoer
i dNBB..

nunber. Further, address setting can be carried out in the above- Feth|

devi ce and stored. The above expl anation descri bes an exa

four way typc vulvc 22 is switched to the cooling operation
side (the state illustrated by the solid line iﬁ Fig. 2),
and the compressor 20 is forcibly operated regafdless of the
output from the room temperature sensors so that cooling
operation is possible by the interior device heat
‘exchangers. In step 106, address setting which will be
described later is carried out. In step 108, pipe

7{; fault/wire fault checking, which will also be described
later, is carried out. In step 11Q. a determination is made
as to whether data sent from the interior déviceé indicates
"satisfactory”. 1If it is determined that the data indicates
"unsatisfactory”, in step 112, the "uhsatisfactory"
information is stored in the RAM of the éontrol device 38.
When the data does not indicate funsatisfactory", the
"satisfactory"” informatioh is stored in step 114.

Fig. 5 illustrates the details of the address setting
routine of step 106. In step 120, first, the address ADD is
set to 0. In step 122, a determination is made as to
whether the‘address is being set, i.e., as to whether the
currently-setting-address flag is set. If the address is
not being set, i.e., if the currently-setting-address flag
is not set, in step 124, the flow regulating valve 18A
coﬁnected to the coolant pipe connecting port PO
correspondiné to the address ADD is opened completely, and

the other flow regulating valves 18B through 18D are closed




REPLACEMENT SHEET 25 Date: 09 NOV 1995 manner even in a case in which a
plurality of exterior devices are connected to a single interior device.

‘The above description includes an exanple in which a trial
.and an address are sent in order to the control devices of

.nterior
open,

‘ LAGEMENT
devi ces. However, when only onelsf | ow regul ating val ve By NONyIQQS

------------------------------

completely. In step 126, the curran]y—setting-address Tlag
indicating that the addrgss is being set is set. In step
128, a trial operation signal and a signal indicating that
the opefation mode is cooling are sent to the interior
device which is connected via the signal wire 16 connected
to the connector CO which corresponds to the address ADD.

In step 130, the address ADD is sent as a dummy address to
this interior device, and in step 131, a timer Ty is cleared
and started. Due to the sending of the trial operation
signél in step i28, the.control device of the interior
device which received the trial operation signal executes
the interior device trial operation routine illustrated in
Fig. 6.

In subsequent step 132, due to a determination
regarding the state of an interior device address sefting
completion signal which is sent froﬁ the interior device, a
determination is made as to whether address setting for the
interior device whose address is currently being set has
been completed, i.e., a determination is made as to whether
tfial opefation of the interior dszvice has been effecrted
satisfactorily. fhe'interior device address setting
completion signal is sent from the interiqr device in a case
in which setting of the.address of the interior device has
been completed and trial opecration of the interior device

has been carried out satisfactorily. In a case in which the



an address is set at only the control device of one interior device.
Therefore, a trial operation signal and an address may be sent

‘si-rmul taneously via all of the connectors to the control d
.the interior devices. The control device of the interior
.to the connector which has received the address setting

aﬁlmaocmmmgh
. npl et |

can be determined to correspond to thelbnterior device c ﬁeutedﬁqu“ﬁgikﬁ
fully open flow regulating valve. In accordance with the

enbodi nent, in a state in which the exterior device and the interior
devi ces are connected via the cool ant pipes and the signal wres,

af-—all _of

setting of the address of the interior device has not been
completed, a determination is made in step 133 as to whether
a predetermined period of.time has elapsed, i.e., as to
whether the time set on the timer, which was started in step
131, has elapsed. If the predetermined period of time has
not elapsed, steps 122, 132 and 133 are repeated.

Here, description has been given of a case in which the
signal wire 16 from the connector CO illustrated in Fig. 1
is connected to the interior device 12A connected to the

"corresponding coolantrbipe connecting port PO. Therefore,’
the interior device address setting completion sighal, which
indicates that address setting for the interior device has
been completed, is received in step 132 from the control
_device 38A of the interior device 12A within the
predetermined period of time.

However, for example, in a case such as that of the
sighai wire from the connector C2 shown in Fig. 1 which is
connected to the interior device 12D which is different from
the interior device 12C connected to the corresponding
coolant pipe connecting port P2, the interior device address
setting eompletion signal will not be received even if the
predetermined period of time elapees. In the present
invention, even in cases such as this type of eennection,
the port P2 and the connector C3 are stored in

correspondence and the port P3 and the connector C2 are



each of the interior devices is trial operated, and an address is set for
‘t-he interior device which is actually trial operated. Ther-after,'the set
‘address is sent to-the exterior device via the signal wirg. [
.even if the interior devices and the exterior device are ,
.accordance with predeternined addresses, i.e. even if addi
I n advance, -addresses can be automatlcb?l ly set when the ex
the interior

91rv1q99§

“devi-ee--and
et e

stored in correspondence in the casc shown.in Fig. 1. In
this way, subsequent control is made possible. As a result,
when the interior device address setting completion signal
is not received even if the predetermined period of time has
‘elapsed (i.e., when the answer to the determination in step
133 is "Yes"), it’is determined that the interior device .
whose flow regulating valve is fully open and the interior
device to which the trial operation signal and the dummy
address were sent via the signal wire are different. The
flow regulating valve remains as it is, and ih ste§ 134, the
trial operation signal and the dummy address (ADD=0) are
sent via the signal wire connected to the next signal wire
connector. After the timer Ty is cleared and started, steps
122, 132 and 133 are repeated in the same way as described
above. These steps are fepeated until the interior device
address setting completion signal is sent from the interior

- device due to the interior device, whose flow regulating
valve is fully open, and the interior device, to which the
trial operation signal and the dummy address are sent via
the signal wire, being the same.

In this way, when the interior device address setting
completion signal is received in step 132, in step 136, the
flow regulating valve 18A of the address ADD is closed
fully, and in step 137, the address ADD is incremented by 1.

In step 138, the currently-setting-address flag is reset,
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:connected state. In accordance with the present invention described above,
‘because an address is set in a state in which a first unit
.unit are connected, there is no need to set the address in|aHBPOCSERE
.provide a sensor for setting the address. Accordingly, addfess settln
be effected quickly and with a sinple stlBucture. While 'the
the present invention disclosed herein constitutes a pref e

t o be .under st ood

HEET

_and in step 140, a determination is made as to whether the
value of the address ADD is greater than the number of
interior devices connected to the exterior device. If the
value of the address ADD has not exceeded the number of
interior devices, the process returns to step 122.

Because the currently-setting-address flag is reset in
step 138, the process proceeds from step 122 to step 124.

T The next flow regulating valve 18B is opened compietely,
and, in the same way as described above, the trial operation
signal is sent to the interior device connected to the
address ADD. The address ADD is sent as a dummy address and
the process waits until address setting has been completed
at the interior device. The same processes as described
above are repeated until the vaiue of the address exceeds
the number of interior devices.

In this way, when only one of the flow regulating
valves is completely open, the trial oberation signal and
the dummy address are sent via the corresponding signal wire
and the process waits for completion of the setting of the
address of the interior device. 1In a case in which address
setting has not been completed, the signal wire is changed
in order and sending of the trial operation éignal and the
dummy address arc repeated until thé address of the interior
device is set. When address setting has been completed,

only the next flow regulating valve is opened completely,



that other forms are possi bl e. REPLACEMENT SHEET Date: 09 NOV 1995 What
«i-s clainmed is: 1. A multi-type air conditioner address s et hod for
‘a-multi-type air conditioner in which a single first unit gn ﬂm 1§%
.of second units are connected by cool ant pipes and signal res 359 Nh EgT
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.cooling cycle for air

19 e N

and the signal wire is changed in order if necessary, and
sending of the trial operapion signal and the dummy address
-are repeated until the address of the interior device is
set.

In this way, by repeating the routine in Fig. 5, when
address setting has been completed at all of the interior

devices connected to the exterior device, this routine is

G

completed, and the process proceeds to step 108.

Fig. 6 illustrates an interior device trial operatlon
routine which is activated by the trial operation 51gna1 of
step 128. Although explanation will be given hereinafter of
a case in which the interior device 12A receives the trial
operation signal, the operations of Fig. 6 are also carried
out when the interior devices 12A through 12D receive the
trial opération signal. When the trial operation signal is
received, the routine in Fig. 6 is activated. 1In step 160,
g a determination is made as to whether the switch of the
interior device is positioned at its operation position.
When the switch is at the operation position. in step 162,
the trial operation mode is set at the interior device. 1In
this trial operation mode, the interior air blower is held
in a strong blowing state, the flap is set at its upper side
position, and the fact that a trial operafion is in progress
Is displayed by an unillustrated LED provided at the

interior device being lit or the like.



conditioning operation is fornmed by the single first unit and the plurality
o0f second units, the first unit having a plurality of cool ant plpe
connecting portions for connection with the cool ant pipes [
¥ espective second units and a plurality of signal wire co
for connection with the signal wres co%Bected to the res
units, said address setting method conpi®Fsing: an operati
coolant is supplied fromthe first unit, via a cool ant pipg i
one of the plurality of cool ant pipe connecting portions, to a second unlt
connected to the cool ant pipe so that the second unit

ST 2 o

walae
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In step 164, a determindtion is made.as to whether the
address setting completion flag has been reset. When it is
determined that address setting has not been completed, in
step 166. the address ADD sent from the exterior device is
stored in the RAM'as'a dummy address. In step 168, the
room temperature and coil temperature measured and stored in
the RAM or the like due to a command from the exterior
device in step 102 of Fié. 4 are read from the RAM, and the

~lower temperature of a temperature, “hlch is a predetermined
value (e.g., '°C) less than the read coil temperature, and a
temperature, which is a predetermined value (e.g., 10°C) .
less than the read room temperature, is set as a first
target temperature TD1.

In step 170, a determination is made as to whether the
present coil temperature is less than or equal to the first
target temperature TD1. 1In step 172, a determination is

R made as to whether the curreﬁt coil temperature is less than
the current room temperature. Due to the determinations of
steps 170 and 172, a determination is made as to whether the
interior device itself is actually carrying out -cooling
operation., If either of the determinations in steps 170 and

172 is negative, the process returns to step 164. When both

of the determinationé are poeitive. it is determined that

the interior device itself is actually operating in the

operation mode scnt from the external device, and the dummy
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I s.operated in a predeterm ned state; a dummy address sending step in which
a-dummy address is sent fromthe first unit, via a signal wire connected to
one of the plurality of signal wi re connecting portions, to '
connected to said signal wire; a personal address storing stgp
second. unit which receives the dummy address fromthe first
signal wire determ nes whether the secon@junit is

address stored in the RAM 15 stored in the nonvolatile
memory 44A as the personal address of the intérior device.
"In step 176. the address setting completion flag is set, and
in step 178, it is determined that theuéooling operation is
satisfactory, and the contents of the determination are
stored. |

In subsequent step 180, a determihation is made as.to
whether there was an address send request from the exterior
device. When there is an address send request, in step 182,
the-personai address of the interior device stored in thé
non-volatile memory 44A is sent to the exterior device as
answer data. However, because up to the present time there
should not have been an address send request from the
exterior device, ﬁhe process returns to step 164.

In step 164, it is determined that address setting has
been completed because the address setting completion flag
is set in step 176. When it is determined that address
setting has been completed, in step 186, the mode is
switched to the heating operation mode, a signal indicating
that the mode is the heating operatioh mode is sent to the
exterior device, ‘and the four way type valve is switched to
the heating operation side. In step 188, the room
temperature and coil temperature measured and stored in the
RAM or the like due to a comménd from the exterior device in

step 102 of Fig. 4 are read from the RAM, and the higher
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-i-n the predeterm ned state, and in a case in which it is determ ned that
- 'the second unit is operating in the predeterm ned stat e j=the=seecand—unit
.stores the dunmmy address sent fromthe first unit as the¢ PEPSACEVERTSHESS
.of the second uni't; an address storing repeating step if which |
operating step, said dummy address sencﬁzng step, and sai chﬁlen.so..ﬁﬁ..Mdﬂ%'
.storing step are repeated for second units which are co i Tookant=
pi pes connected to cool ant ' '

temperature of a temperature, which is a predetermined value
(e.g., 5°C) higher than the read coil temperature, and a
temperature, which is a predetermined Value (e.g., 10°C)
higher than the read room tempecrature, is set as a second
target temperature TD2. In steps 190 and 192, by
determining whether the coil temperature is greater than or
- .equal to the second target temperature TD2, and by
"determining whether the coil temperature has exceeded the
room temperature, it can be determined that the interior
device itself is actually carrying out heating operation.
When the answer to either determination is negative, the
process proceeds to step 180. When the answers to both
determinations are affirmative, in step 194, it is
determined that the heating operation is satisfactory, and
the determination contents are stored. Then.‘in the
stopping process of step 196, a signal indicating address
setting completion and a signal returning the four way type
valve to the cooling operation mode are sent to the exterior
device. The signal indicating address setting completion is
received at the exterior device in step 132 of Fig. 5.

The above-described routine of Fig. 6 is executed by
each control device of the interior devices which receive
the trial operation signal of the exterior device.

In this way. at each of the interior devices, &

determination is made as to whether the interior device



pi pe connecting portions other than said one cool ant pipe connecting
portion, so that all of the second units store respective personal

addr esses; and an address sendi ng-back step in which the f it sends
an address request signal fromthe plurality of signal w ri¢ HEASEhd SHEET
portions to the respective second units to cause the respgftive secon

units to send back the personal addresses?¥tored in the ré paet:i, (b9
units to the first unit, wherein said first unit determ ness +RA4ESS S
of the second units connected to the signal wre connecting

itself is dpcruting in the trial operation mode designated
at the exterior device. When the interior device is

‘operating in the designated operation mode, the set dummy

address is set as the personal address of the intcrior
device. When there is an address send request from the
exterior device as will be described later, the personal
T address and the determination contents stored in step 178
and in step 194 are sent to the exterior device, and in step
114 or the like of Fig. 4, are stored at the exterior
device.

Fig. 7 illustrates details of the pipe fault/wire fault.
check routine of step 108 of Fig. 4. In step 200, the
address ADD is set to 0. In step 202, by determining
whether a currently-checking flag is set, a determination is
made as to whether pipe fault/wire fault checking is being
carried out. If checking is not being.carried out, in step
204, onl& the signal wire which is connected to the
connector CO corresponding to the address ADD is opened. In
step 206, a request to send the set address is sent via this
signal wire. 1In step 208, the currently-checking flag for
indicating that checking is being carried out is set.

| When the address send request is sent in step 206, the
request is receivéd by ;he interior device in step 180 of
Fig. 6. The interior device which has received the address

send request sends the address defined in step 174, the



portions on the basis of which of the signal wre connecting portions the
personal addresses of the respective second units sent back in said address
sendi ng- back step were sent back through. 29
REPLACEVMENT SHEET Date 09 NOV 1995 2. Amlti-type air @gﬁ
address setting method according to claim1, further conprlgLng the"NTsHEET
foll owi ng steps 24 &\jﬁi:ﬁlg~~n

cooling satisfaction determination of step 178, the heating
satisfaction determination of step 194, and the like, to the
exterior device as the answer data of step 182.

Accordingly., in subsequent step 210.'at the extérior device,
a determination is made as to whether the answer data from

the interior device connected via the signal line to the

connector of the address ADD has been sent. If the answer

g

data has been sent, in step 212, the answer data is stored
;n the non—volatile memory 46 as the address ADDBUF. In
step 214, in order to check the Qire of the next interior
device, the address ADD is incremented by 1, and in step
216, the currently-checking flag is reset. In step 218, a
determination is made as to whether the address ADD is
gfeater than the number of interior devices connected to the
exterior device. If the address ADD-is greater than the
number of interior devices,'a determination is made that
.checking of all of the interior devices has been completed,
and this routine ends. | |

In this way, the addresses set at the interior devices
are sent to the exterior device and stored.

The above explanation describes an example in which
four interior devices are connected to the exterior device
However, the number of interior deviées connected to the
exterior device is not limited to this number. Further,

address setting can be carried out in the above-described



bet ween sai dr personal address storing step and said address storing
repeatlng step: an operation signal sending-back step in which, after the
durmmy address is stored as the personal address of the second unit, the
second unit sends back. to the first unit via said signal
i ndicating that the second unit has operated in the pred BWGEMg TSHEET -
and a repeating step in which, in a cas€®in which the firfgt ung cmp[s]m
receive the signal indicating that the second unit has o bt
predeterm ned state fromthe second unit to which the du S5 Was
sent, the first unit

manner even in a case in which a plurality of exterior
devicés are connected to a single interior device.

The above description includes an.example in which a
trial operétion signal and an address are sent in order to
the control devices of the respective interior devices.
However, when only one flow regulating valve is fully open,
an address is set at only the control device of one interior
device. Therefore, a trial operation signal and an address
may be sent simultaneously vié all of the connectors to the
control devices of all of the intefior devices. The control
device of the interior device connected to the connector
.which has received the addreés setting completion signal can
be determined to correspond to the interior device connected
to the fully open flow regulating valve.

In accordance with the above-described embodiment, in a
‘state in which the exteriof device and the interior devices
are connected via the coolant pipes and the signal wires,
each of the interior devices is trial operated, and an
address is set for the interior device which is actually
trial operated. Thereafter; the set address is sent to the
exterior device via the signal wire. Accordingly, even if
the interior devices and the exteriof device are not
connected in accordance with predetermined addresses,li.e..
even if addresses are not set in advance, addresses can be

automatically set when the exterior device and the interior



sends the dumy address via a signal wire connected to a signal wire
sconnecting portion which is different fromthe signal wire connecting
‘portion to which said signal wire is connected, and the first unit repeats

.sending of the dummy address until the first unit receive
“indicating that the second unit has op8fated in the. prede<ﬁﬁﬁﬁﬂ9¥%§$ HEET
wherei n sai d address storing repeating step repeats sai d peratlgﬁ nXﬁﬁ
sendi ng-back step and said repeating step in addition to Kd&P¥® operatl g o,

step, said dumy address sending step and sai d personal address storing
step, so that
devices are in a connected state.

In accordance with the present invention described.
above, because an address is set in a state in which a.first
uﬁit and a second unit are connected, there is no need to
set the address in advance or provide a sensor for setting
the address. Accordingly, address setting can be effected
quickly and with a simple structure.

While the embodiment of the present invention disclosed
herein constitutes a preferred form, it is to be understood

that other forms are possible.



al | of—the second units store the respective personal 30
REPLACENENT SHEET‘Bate‘.OQ NOV 1995 addresses. 3. - A multi-type air
condltl @E setting nethod according to claiml, whereln said first

ani t i t and said second units are interior =2 A
nultl-typé aFr X0 ner address set%bng met hod REPLACErv'EmTSHL.ET_7

What is claimed is:

1. A multi-type air-cohditioner address setting method for
a multi-type air conditioner in which a single first unit
and a plurality of second units are connected by coolant
pipes and signal wires such that a cooling cycle for air
conditioning operation is formed by the single first unit
and the plurality of secoﬁd units, the first unit having a
plurality of coolant pipe connecting portions for conhection
with the coolant bipes connected to the respectivé second
units and a plurality of signal wire connecting portions for

- connection with the signal wires éonnected to the respective
second units, said address setting method compriéing:

an dperating step iﬂ which coolant is supplied from the
first unit, via a coolant pipe connected to one of the
plurality of coolant pipe connecting portions, to a second
unit connected to the coolant pipe so that the second unit
is opefated in a predetermined state;

a dummy address sending step in which a dummy address
is sent from the first unit, via a signal wire connected to
one of the plurality of signal wire connecting portions, to
a second unit connected to said signal wire;

a personal address storing step in which the second
unit which receives the dummy address from the first unit

via said signal wire determines whether the second unit is



according to cIa|n11 mhereln t he cool ant pi pes connected to the respective
‘Second units are cennected To the respective cool ant pipe connectlng

milti-typ

control

portions of the fir V|a respective flow regul ating val vgss )
eﬁ‘“‘“ﬂ‘“’“@* “‘%I“ address setting nethod according to d‘l’&?m@ME'\!‘rsw- £
wherein th udes a heat Qgchanger an air bl owe a ’

conpr essor, *an®accumul ator., a four way type valve and a contr )

and each of the second units includes a heat exchanger, an air

device, a tenperature sensor. for coil tenperature detection mhlch
I's connected to the control device of the

operating in the predetermined state, and in a case in whiéh
it is determined.thaf the second unit is operating'in the
predetermined state, the second unit stores the dummy
address sent from the fifst unit as the personal address of
the second unit;

an address storing repeating step in which said
operating step, said dummy address sending step, and said
personal.address storing step are repeated for second units
which are connected to coolant pipes connected fo coolant
pipe connecting portions other than said one coolant pipe
connecting portion, so that all of the second units store
respeétive personal addresses; and

an address sending-back step in which the first unit

" sends an address request signal from the plurality of signal

wire connecting portions to the respective second units to
cause the réspective second.units to send back the personal
addresses stored in the respective second units to the first
unit,

wherein said first unit determines the addresses of the
second units connected to the signal wire connecting
portions on the basis of which of the signal wire connecting
portibns the personal addresses of the respective second
units sent béck in said address sending-back step were sent

back through.



second unit,” and a roon1tenperature sensor f or roon1tenperature det ecti on

which is connected to the control HMH [I (Hﬂond unit. 6.
mul'ti -type air conditioner address amlti-type air

tonditioner in which a single first unit 'REPLACEMVENT SHE

Date 09 NOV 1995 and a plurality of sec@fd units are connec ed

2. A multi-type air conditioner address séttihg method

6

....................

A

O BHEET

according to claim 1, further comprising the following steps

between said personal address storing step and said address

storing repeating step:

an operation signal sending-back step in which, after

the dummy address is stored as the personal address of the

second unit, the second unit sends back. to the first unit

via said signal wire a signal indicating that the second

unit has operated in the predetermined state; and

a repeating step in which, in a case in which the first

unit does not receive the signal indicating that the second :

unit has operated in the predetermined state from the second

unit to which the dummy address was sent, the first unit

sends the dummy address via a signal wire connected to a

signal wire connecting portion which is different from the

signal wire connecting portion to which said signal wire is

connected, and the first unit repeats sending of the dummy

address until the first unit receives the signal indicating

'that the second unit has operated in the predetermined

state,

wherein said address storing repeating step repeats

said opération signal sending-back step and-said repeating

step in addition to said operating step, said dummy address

sending step and said personal address storing step, so that

all of the second units store the respective personal



pipes'and-eignar W res such that a coollng cycle for air conditioning
-operation is forned by the Sln%“m““j"ﬁl M"I the plurality of second
units, the first unit having a l“| ant pi pe connecting
.portions for connection with the cGol ant"pibes’ connect ed '
.second units and a plurality of signahgwire connecti ng ‘po

connection with the signal wires connécted to the respect[ve sec

sai d address setting nmethod conprising: an operating st ep! |Dntewl”|Lr£gEdgé%
is supplied fromthe first unit, via a cool ant pipe connecFet=to-one:of-ihe

_ _ \ =g one-Ofa e
plurality of cool ant pipe connecting portions, to a second

tREFACEMENT SHEET

addresses.

3. A multi-type air conditioner address setting method
according to claim 1, wherein said first unit is an exterior

"unit and said second units are interior units.

4. A multi-type air conditioner address setting method
according to claim 1, wherein the coolant pipes connected to
the respective second units are connected to the respective
coolant pipe connecting portions-of the first unit vig

respective flow regulating valves.

5. A multi-type air conditioner address setting method
according to claim 3, wherein the first unit includes a heat
exchanger, an air blower, a compressor, an accumulator, a
four way type valve and a control device, and each of the
second units includes a heat exchanger, an air blower, a
controi device, a temperature sensor for coil temperature
detection which is connected to the control device of the
second unit, and a room temperature sensor for room
temperature detection which is connected to the control

device of the second unit.

6. A multi-type air_conditioner address setting method for

a4 multi-type air conditioner in which a single first unit



unit connected to the cool ant p
-predeterm ned state; a dummy add
is sent fromthe first unit, via
.plurality of signal wre connectlng porﬁl&ns td a second

said signal wire; a personal address stqring step in which tﬁe ég ﬁ
whi ch receives the dummy address fronltai

ﬁe so that the second unlt Is operated in a

lﬁﬂl DUV 0B oot o one o7 ?ﬂgress

det erm nes whether the second unit is operating in the pre .eLan

and in a case in which it is determned that the second unlt S oﬁerétlng

in the

and a plurality of second units are connected by coolant
pipes and signal wires such that a coollng cycle for air
cpnditloning operation is formed by the single first unit
and the plurality of second units, the first unit having a
plurality of coolant pipe connecting portions for connection
with the coolant pipes connected to the respective second
units and a plurality of signal wire connecting portions fér
connection with the signél wires connected to the respective
second units, said address setting method comprising:

‘an operating step in which coolanﬁ is supplied from the
first unit, via a coolant pipe connected to one of the
plurality of coolant pipe connecting portions, to a second
unit connected to the coolant pipe so that the second unit
is operated in a predetermined state;

a dummy address sending step in which a dummy address

-is sent from the first unit, via a signal wire connected to

first unit via sdi |@"@INWr1995

%
-

RHEET

—

state; s f

one of the plurality of signal wire cohnecting portions, to

a second unit connected to said signal wiré;

a personal address storing step in which the second
unit which receives the dummy address from the first unit
via said signal wire determines whether the second unit is
operating in the predetermined state, and in a case in which
it is determined that the second unit is operating in the
predetermined state, the second unit storés the.dummy

address sent from the first unit as the personal address of



predetern1ned state the second unit stores the dummy address sent fromthe

-first unit as the personal add ﬂ"’ljﬂ"u\“!ﬂm&ﬂ I\/El\ﬂ' SHEET_32
‘Dat e: 09 NOV 1995 the second n-signal s gﬁgg-“qu
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.i-n which, after the dummy address is stored as the per sonal
"second unit, the second unit sends back,to the first unit | Date: 09 NOV ]995

............................

the secqnd unit;

an operation signal sending-back step in which, after
the dummy address is stored as the personal address of the
second uhit, the second unit sends back to the first unit
via said signal wire a signal indicating that the second
unit has operated in the predetermined state;

a repeating stép in which, in a case in which the first
unit does not receive the signal indicating that the second
unit has operated in the predetermined state from the second
unit to which the dummy address was sent, the first unit.
sends the duﬁmy address via a signal wire connected to a

- éignal wire connecting portion which is different from the
signal wire connecting portion to which said signal wire is
connected, and the first ﬁnit repeats sending of the dummy
address until the first unit réceives the signal indicating
that the second unit has operated in the predetermined
state;

an address storing repeating step in which said
operating step, said dummy address sending step, said
personal address storing steb. said operation signal
sending-back step and said repeating step are repeated for
second units which are connected to coolant pipes connectéd-
to coolant pipe connecting portions other than said one
coolant pipe connecting portion, so that all of the second

units store respective personal addresses: and



via said sLQhaLJrAre a signal indicating that the second unit has_opﬁgatﬁd
-in the predeternined state; a l' nugl [} which, in i cl
the first unit does not receiviﬂ”ﬂﬂluw Iﬂ[“" ating that//tR&e o

. has operated in the predeterm ned §tate ¥rom t*he second unjt to whi ch' ‘t¥REET

.dummy address was sent, the first unifg sends the dumy atdpakauﬂﬂkﬁmV
signal wire connected to a signal mﬁrgsconnecting portion VWW?%:#&&:;::mmaa_

different fromthe signal wire connecting portion to which said sigﬁET:WFE
is connected, and the first unit repeats sending of the dummy address until
the first unit receives the signal indicating

an address sending-back step in which the first unit

sends an address request signal from the plurality of signal
wire connecting portioné to the respective second units to
- cause the respective second units to send back the personal
addresses stored in the respective second uhits to the first

unit,

wherein said first unit determines the addresses of the
second units connected to the signal wire connecting
portions on the basis of which of the signal wire connecting
portions the personal addresses‘of the respective second
units sent back in said address sending-back step were sent

back through.

T. "A multi-type air conditioner address setting method
according to claim 6, wherein said first unit is an exterior

unit and said second units are interior units.

8. A multi-type air conditioner address setting method
accofding to claim 6, wherein the coolant pipes connected to
the resﬁective secohd units are éonnected to the respective
coolant pipe connecting portions of the first unit via

respective flow regulating valves.

9._ A multi-type air conditioner address setting method

according to claim 7, wherein the first unit includes a heat



that the second unlt has operated in the predeterm ned state; an address
~storing repeating step in whi ﬂﬂlﬂgjﬂ!l@ﬂﬁ!"ﬂlttep sai d dunmy address
‘sendi ng step, said personal said op
. sendi ng- back step and said repeating step are repeated for
thICh are connected to cool ant pipes gpnnected to cool ant
portions other than said one cool ant pipe connecting porti

g-»a.-——-——-
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of the second units store respective personal addresses: &

exchanger, an air blower, a -compressor, an. accumulator, a
four way type valve and a control. device, and each of the
second units includes a heat exchanger, an air blower, a
control device, a temperature sensor for coil temperature
detection which is connected to the control device of the
second ﬁnit, and a room temperature sensor for room
temperature detection which is connected to the control

device 6f the second unit.

10. A multi-type air conditioner address setting method for
a multi—tyﬁe air conditioner in which a single first unit
and a plurality of second units are connected by coolant
pipes and signal wires such that a cooling cycle for air
conditioning operation is formed by the single first unit
end the plurality of second units, the first unit having a
plurality of coolant pipe connecting portions for connection
with the coolant pipes connected to the respective second
units and a plurality of signal wire connecting portions.for
connection with the signal wires connected to the respective
second units, said address setting method comprising:

an operating step in which coolant is supplied from the
first unit. via a coolant pipe connected to one of the
plurality of ceolant pipe connecting portions, to a second
unit connected to the eoolant pipe so that the second unit

is operated in a predetermined state;



33 an address sendlng back step in which the fiTst unit sends an address

‘respective second units to cau
. the personal addresses stored it tle resp
_ wherein said first unit determ nggs the addresses of
connected to the signal wire connecting

‘request signal fromthe plural connectin
Jl"“ﬂ#"ﬂ'mac!mrsecond uni t
e

unit,

second unitl to the

a dummy address sending step in which a dummy address

.is sent from the first unit, via all of the signal wires

connected to the plurality of signal wire connecting
portions, to the second units connected to the signal wires;
a personal address storing step in which each of the

second units which receive the dummy address from the first

unit via the signal wires determines whether the second unit

is operating in the predetermined state, and a second

_unit determined to be operating in the predetefmined state

stores the dummy address sent from the first unit as the
personal address of the second unit determined to be
operating in the predetermined state;

an address storing repeating step in which said
operating step, said dummy address sending step, and said
personal address storing step are repeated for second units
which are connected to coolant pipes connected to coolant
pipe connecting portions other fhan said one coolant pipe
connecting portion, so that all of the second units store
respective pérsonal addresses; and

an address sending-back step in which the first unit
sends an addréss request signal from'the plurality of signal
wire connecting portions to the respective second units to
cause the respective second units to send back the personal
addresses stored in the respective second units to the first

unit,
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portlons on the basi s of mhlchL“I m Iﬂﬂ re connecting portions the
‘personal addresses of the resp |“lr ﬂmm ",mIts sent back in said address
sendi ng--back step were sent blgk thrdugh. 2. * A mul t|-tr,; : cond|t|oner
. address setting nethod according to claim®6, wherein sai 5
exterior unit and said second units a3é interior units..

air conditioner address setting nmethod according to clai
cool ant pi pes connected to the respective second units

wherein said first unit determines the addresses of the
second units connected to the signai'wiré-connecting
‘portions on the basis of which of the signal wire connecting
pdrtions the personal addresses of the respective second
units sent back in said address sending-back step were sent

back through.

11. A multi-type air conditioner address setting method
according to claim 10, wherein said first unit is an

exterior unit and said second units are interior units.

12. A multi-type air conditioner address setting method
‘according to claim 10, wherein the coolant pipes connected
to the respective second units are connected to the
respective coolant pipe connecting portions of the first

unit via respective flow regulating valves.

13. A multi-type air conditioner address setting method
‘according to claim 11, wherein the first unit includes a
heat exchanger, an air blower, a compressor, an accumulator,
a four way type valve and a control device, and each of the
second units includes a heat exchanger. an air ﬁlower, a
control device, a temperature seﬁsor for coil temperature
detection which is connected to the control device of the

second unit, and a room temperature sensor for room




respective flow regulating val ves. 9. A nultl-type air condltloner

- address setting nethod accordi u%n ﬂ m‘erel n the first un|t
i ncl udes a heat REPLACEI\/ENTTMMWI l"" I" 09 Nov
1995 exchanger, an air blower, & cbnptessors, an accunul ato Rgpbﬂﬁﬁﬁ
nc

type valve and a control device, and ea h of the second unijt s
heat exchanger, an air blower, a

temperature detection which is connected to the control

device of the second unit.

14. A multi-type air conditioner address setting device for
a multi-type air conditioner in which a single first unit
and a plurality of second units are connected by coolant
pipes and signal wires such that a cooling cycle for air
conditioning operation is formed by the single first unit
and the plurality of second units,

. the first unit comprising:

a plurality of coolant pipe connecting portions
for connection with the coolant pipes connected to the
respective secona units and a plurality of signal wire
connecting portions for connection with the signal wires
connected to the respective second uhits:

operating'meanS'for operating each of the second
units in a predetermined state by supplying coolant, via the
coolant pipes connected to the plurality of coolant pipe
connecting portions, from the first unit in order to the
second units connected to the respective coolant pipes;

dummy address sending means for sending a dummy
address from the first unit, via the signal wires connected
to the plurality of signal wire connecting portions, to the
second unitsiconnected to the respective signal wires; |

address request signal sending means for sending



control device, a tenperature sensor for coil ‘tenperature detectlon whi ch
“i's connected to the control mm unit, an
‘t enperature sensor for roomte ﬂmfummllﬁn whi ch | '
.control device of the second unit. 10+ A"mutti*~type air cpnditioner JBHEEE
setting nethod for a multi-type air cqﬂgltloner i.n which fu ;EBS
unit and a plurality of second units are connected by co
signal wires such that a cooling cycle for air canditioning operation 15 —
“formed by the single first unit and the plurality of second units, the

flrst unit having a
an address request signal from the plurality of signal wire

connecting portions to'each of the second units; and

storiﬁg means for storing addresses sent back from
_thé second units via the signal wire connecting portions in
response to the address request signal, and

egch of the second units comprising:

determining means for determining whether the
second unit is operating-in the bredetermined state when the
dummy address is received from the first unit via the signal
wire;

personal address storing means for, in a case in
which said determining means determines that the second unit
is 6perating in the predetermined state, storing the dummy
address already sent from the first unit as a personal
address 6f the second unit; and

sending-back means for sending back, as address
data, the personal address stored in said personal address
storing means when the address request signal is received

from the first unit via the signal wire.
15. A multi-type air conditioner address setting device
according to claim 14, wherein said first unit is an

exterior unit and said second units are interior units.

16. A multi-type air conditioner address setting device




plurality of cool ant pi pe connectin ng port I ons ili connection with the

-¢ool ant p| pes connected to the mml!mm units and @ fo—
si-gnal wire connecting portlonsn th the sigr ﬁﬁﬁlﬁﬁgMENTSHEET

.connected to the respective secofid tnits,” sai d address setti metagd
gﬁi'Aingpgtﬁfﬁ

conprising: an operating step in which oolant I's supplied f

unit, via a coolant pipe connected to one of the plurality of cootant prpe-
connecting portions, to a second unit connected to the coolant pipe so that
the second unit is operated in a predeterm ned state; '
according to c¢laim 14, wherein the coolant pipes connected
to the respective second units are connected to the

respective coolant pipe connecting portiéns of the first

unit via respective flow regulating valves.

17. A mﬁlti—type aiflconditioner aﬁdress setting device
according to claim 15, wherein the first unit includes a
heat exchanger, an air blower, a compressor, an accumulator,
a féur way type valve and a control de#ice, and each of the_
second units includes a heat exchanger, an air blower, a
control device, a temperature sensor for coil temperature
‘detection which is connected to the control device of the
second unit, and a room temperature sensor for room
temperature detection which is connected to the control

device of the second unit.

18. A multi—typelair conditioner address setting device
according to claim 14, wherein the operation of the
predetermined state of the second unit is a cooling

operation.

19. A multi-type air conditibner address setting device
according to claim 14, wherein the operation of the
predetermined state of the second unit is a cooling

operation and a heating operation which follows the cooling



- REPEACENVENT SHEET 35 Date ;09 NOV 1995 a dummy
address sending step in whi M\\%\ IS sent e et
via all of the signal wres osthe pluralit Gﬂi&A@EMENﬁﬁHEﬁT

connecting portions, to the s&cohd Units connected to ff he S|q?9IN0MrEEE

personal address storing step in 4ch each of the secLﬁmKunl S+ Whi-& T

receive the dummy address fromthe Orst unit via the stonar W es
det erm nes whet her the second unit

operation.
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.oeperating in the predeterm ned state; an address storing |fepeating step in

is operating in the predetermned state, and a second unit determned to be
-operating in the predeterm ned state stores the dummy ad Eess=seﬂf—*+ﬁﬁ++h@—
fi.rst unit as the personal address of the second unit det|pREPLACEMENTSHEET

which said operating step, said dummy address sending st b Patend). §aNAY. 4995....

—

personal address storing step are repeat for second un|f§=ﬁﬁFEﬁ=%F€===‘“-‘
connected to cool MULTHTYPE ATRIOENCIFUONER ADDRESStSEITPNG MEVHETANDY portions:

ot her than said one cool ant pi p@nnmem‘nmg DEWICEoOn, so that all-oft the
second units store _

ABSTRACT

A multi-type air conditioner address setting method and
address setting device for aufomatically setting an address
with a simple structure. A dummy address sent from an
exterior device is stored in an intérior device. The
interior device determines whether the interior device
itself is operating in a designated operation mode. When
the interior device is operating in the designated operation
mode, the dummy address is set as an actual address. When
an address request signal is sent from the exterior device,l

the set address is sent back thereto.



Tespective .personal addresses; and an addr ess sendi ng- back tep I n which

“the first unit sends an address request signal fromthe pl Eég—of-

‘W-re connecting portions—to the respective second units to i3‘?‘@'5"\'725"“’5’“ Ii

- respective second units to send back the personal addresse ﬁgtor ed0|g1 1995
36 | Daterl N WYL
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Dat e:

09 NOV 1995 wherein said first unit deterni nes the addresses of the

'second—units connected to the signal wire connecting portions on the basis
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