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(54) AIR CONDITIONING SYSTEM AND PROGRAM UPDATING METHOD THEREOF

(57) An air conditioning system includes: an outdoor
unit; at least one indoor unit connected to the outdoor
unit; a storage unit which stores a control program for
controlling at least one of the outdoor unit and the indoor
unit; a communication unit which communicates with an
external host device; and a controller which receives an
updating program for updating the control program
through the communication unit and updates the control
program when receiving a request for updating the con-
trol program from the external host device during execu-
tion of the control program.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority from Korean
Patent Application No. 2007-0011113, filed on February
02, 2007 in the Korean Intellectual Property Office, the
disclosure of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] Apparatuses and methods consistent with the
present invention relate to an air conditioning system and
a program updating method thereof, and more particu-
larly, to an air conditioning system that updates a control
program, and a method thereof.

Description of the Related Art

[0003] As shown in FIG. 1, a conventional air condi-
tioning system includes a plurality of indoor units 2, re-
spectively provided in each room, and an outdoor unit 3
shared with the plurality of indoor units 2 and controlling
flow of a coolant distributed to each indoor unit 2. In ad-
dition, the air conditioning system may further include a
coolant classifying device 4 for controlling a coolant flow-
ing to each indoor unit 2.
[0004] Herein, the air conditioning system 1 is sepa-
rately placed within a building, and therefore, it is con-
nected to the respective indoor units 2 through a com-
munication line and determines a state of the outdoor
unit 3, and stores a control program for operation of each
unit. Such a control program needs to be updated to sup-
plement functions of the respective indoor units 2, the
outdoor unit 3, and the coolant classifying device 4.
[0005] However, in order to update a control program,
the conventional air conditioning system 1 must stop op-
erations of the respective indoor units 2, the outdoor unit
3, and the coolant classifying unit 4 and replace a micro-
computer (MICOM) that stores the control program. In
this case, since the air conditioning system 1 is separately
placed within a building and a user cannot easily access
the air conditioning system 1, a lot of time and effort are
required for updating the control program.
[0006] The above information disclosed in this Back-
ground section is only for enhancement of understanding
of the background of the invention and therefore it may
contain information that does not form the prior art that
is already known in this country to a person of ordinary
skill in the art.

SUMMARY OF THE INVENTION

[0007] Accordingly, it is an aspect of the present in-
vention to provide an air conditioning system and a pro-
gram updating method thereof automatically updating a

control program, thereby automatically updating the con-
trol program during operation of the air conditioning sys-
tem.
[0008] Another aspect of the present invention is to
provide an air conditioning system and a program updat-
ing method of easily updating a control program without
directly accessing the air conditioning system by a user.
[0009] Additional features of the invention will be set
forth in the description which follows, and in part will be
apparent from the description, or may be learned by prac-
tice of the invention.
[0010] The foregoing and/or other aspects of the
present invention can be achieved by providing an air
conditioning system comprising: an outdoor unit; at least
one indoor unit connected to the outdoor unit; a storage
unit which stores a control program for controlling at least
one of the outdoor unit and the indoor unit; a communi-
cation unit which communicates with an external host
device; and a controller which receives an updating pro-
gram for updating the control program through the com-
munication unit and updates the control program when
receiving a request for updating the control program from
the external host device during execution of the control
program.
[0011] According to an aspect of the invention, the con-
troller receives the updating program and the updated
control program through the communication unit, deletes
the control program stored in the storage unit, and stores
the updated control program in the storage unit,
[0012] According to an aspect of the invention, the con-
troller assigns the external host device an authority for
accessing the storage unit when receiving the request.
[0013] According to an aspect of the invention, the air
conditioning system further comprises a coolant classi-
fying device which controls a coolant flowing to the indoor
unit, wherein the control program controls the coolant
classifying device.
[0014] According to an aspect of the invention, the stor-
age unit and the controller are provided in at least one
of the outdoor unit, the indoor unit, and the coolant clas-
sifying device.
[0015] According to an aspect of the invention, the con-
troller stops operation of one among the outdoor unit, the
indoor unit, and the coolant classifying device, as a con-
trol target of the control program, when the control pro-
gram is being updated.
[0016] According to an aspect of the invention, the
communication unit further comprises a converter which
converts the updating program received through an RS-
232 interface into an appropriate format for an RS-485
interface.
[0017] The foregoing and/or other aspects of the
present invention can be achieved by providing a pro-
gram updating method of an air conditioning system hav-
ing an outdoor unit, at least one indoor unit connected to
the outdoor unit, and a storage unit which stores a control
program that controls at least one of the outdoor unit and
the indoor unit, the program updating method comprising:
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executing a control program for controlling at least one
of the outdoor unit and the indoor unit; determining wheth-
er a request for updating the control program is received
from an external host device during execution of the con-
trol program; receiving an updating program for updating
the control program from the external host device, when
receiving the request; and updating the control program
by using the received updating program.
[0018] According to an aspect of the invention, the re-
ceiving the updating program comprises receiving the
updating program and the updated control program, and
the updating the control program comprises deleting the
control program stored in the storage unit and storing the
updated program in the storage.
[0019] According to an aspect of the invention, the up-
dating the control program further comprises assigning
the external host device an authority for accessing the
storage unit when receiving the request.
[0020] According to an aspect of the invention, the air
conditioning system further comprises a coolant classi-
fying device which controls a coolant flowing to the indoor
unit, wherein the control program controls the coolant
classifying device.
[0021] According to an aspect of the invention, the up-
dating the control program further comprises pausing op-
eration of one among the outdoor unit, the indoor unit,
and the coolant classifying device as a control target of
the control program.
[0022] According to an aspect of the invention, the re-
ceiving the updating program further comprises receiving
the updating program through an RS-232 interface and
converting the updating program into an appropriate for-
mat for an RS-485 interface.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The above and/or other aspects of the prevent
invention will become apparent and more readily appre-
ciated from the following description of the exemplary
embodiments, taken in conjunction with the accompany
drawings, in which:

FIG. 1 is a block diagram of a conventional air con-
ditioning system;
FIG. 2 is a block diagram of an air conditioning sys-
tem according to an exemplary embodiment of the
present invention;
FIG. 3A to FIG. 3C show a control program updating
process in the air conditioning system according to
the exemplary embodiment of the present invention;
and
FIG. 4 is a flowchart of a program updating method
of the air conditioning system according to the ex-
emplary embodiment of the present invention.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS OF THE INVENTION

[0024] Reference will now be made in detail to the em-
bodiments of the present invention, examples of which
are illustrated in the accompanying drawings, wherein
like reference numerals refer to like elements throughout.
The embodiments are described below so as to explain
the present invention by referring to the figures.
[0025] FIG. 2 is a block diagram of an air conditioning
system 100 according to an exemplary embodiment of
the present invention. As shown in FIG. 2, the air condi-
tioning system 100 includes an outdoor unit 10, an indoor
unit 20, a coolant classifying device 30, a storage unit
40, a communication unit 50, and a controller 60.
[0026] The outdoor unit 10 is shared with a plurality of
indoor units 20 respectively provided in rooms and con-
trols flow of a coolant to each indoor unit 20. The coolant
classifying device 30 controls a coolant flowing to the
indoor unit 20. The coolant classifying device 30 accord-
ing to the exemplary embodiment of the present invention
is connected to the indoor unit 20 through a communica-
tion line, and transmits/receives information based on a
predetermined protocol.
[0027] The storage unit 40 stores a control program
for controlling at least one of the outdoor unit 10, the
indoor unit 20, and the coolant classifying device 30.
Herein, the control program can control the air condition-
ing system 100 to manage power and to control the de-
gree of heating and cooling, and may be provided as
software that can process information received from the
external host device 200. In addition, the control program
may have different performance and functions according
to its version number, and can be updated.
[0028] The storage unit 40 according to the exemplary
embodiment of the present invention is preferably but not
necessarily provided as a non-volatile memory such as
a flash memory. In addition, the storage unit 40 may be
included in the controller 60.
[0029] Further, the storage unit 40 may be provided in
at least one of the outdoor unit 10, the indoor unit 20, and
the coolant classifying device 30, and store the control
programs for the respective members. Alternatively, the
storage unit 40 may be provided in each of the outdoor
unit 10, the indoor unit 20, and the coolant classifying
device 30, and store additional control programs for the
respective members.
[0030] The communication unit 50 communicates with
the external host device 200. The communication unit 50
according to the exemplary embodiment of the present
invention preferably but not necessarily performs com-
munication through a wired interface such as an RS-232
interface and an RS-485 interface, and other interface,
which can be used as long as it can connect multiple
devices, such as a wireless local area network (WLAN)
and a Bluetooth interface. Herein, the external host de-
vice 200 is provided as a computer that stores an updat-
ing program for updating the control program, and can
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be connected with the air conditioning system 100
through an Internet or Ethernet.
[0031] In addition, it is preferred that the communica-
tion unit 50 further include a converter 50a for converting
an updating program received from the external host de-
vice 200 through the RS-232 interface into an appropriate
format for the RS-485 interface. Herein, when the RS-
485 interface is used, the external host device 200 can
perform one-to-one communication with at least one of
the outdoor unit 10, the indoor unit 20, and the coolant
classifying device 30.
[0032] When receiving a request for updating the con-
trol program from the external host device 200 during
operation of the control program stored in the storage
unit 40, the controller 60 receives an updating program
for updating through the communication unit 50 and up-
dates the control program.
[0033] The controller 60 according to the exemplary
embodiment of the present invention may be provided
as a microcontroller unit (MCU). Also, like the storage
unit 40, the controller 60 may be provided in at least one
of the outdoor unit 10, the indoor unit 20, and the coolant
classifying device 30 or may be provided in the respective
members, thereby controlling an operation of a control
target based on the control program. In addition, the con-
troller 60 may be included in the external host device 200.
[0034] Hereafter, assume that the controller 60 is in-
cluded in the outdoor unit 10 in the present embodiment,
and an operation of the controller 60 will be described in
further detail.
[0035] When receiving a request for updating a control
program from the external host device 200 through the
communication unit 50 during operation of the outdoor
unit 10, the indoor unit 20, and the coolant classifying
device 30, the controller 60 allocates a communication
time for receiving an updating program from the external
host device 200. Herein, the controller 60 can assign the
external host device 200 an authority for accessing the
storage unit 40 during the allocated communication time.
When the controller 60 assigns the authority to the ex-
ternal host device 200, the external host device 200 op-
erates as a master, and the outdoor unit 10, the indoor
unit 20, and the coolant classifying device 30 operate as
a slave.
[0036] In addition, the controller 60 transmits informa-
tion on the control programs, which are stored in the stor-
age unit 40, for controlling at least one of the outdoor unit
10, the indoor unit 20, and the coolant classifying device
30 to the external host device 200. Herein, the information
on the control programs may include version information
and a model name of each device.
[0037] When a user requests an update of the control
program according to the transmitted information on the
control program, the controller 60 receives an updating
program from the external host device 200 through the
communication unit 50 and updates the control program
stored in the storage unit 40. Herein, the controller 60
preferably stops operation of the outdoor unit 10, the in-

door unit 20, and the coolant classifying device 30 when
receiving the request for updating.
[0038] As described above, the controller 60 may be
provided in the outdoor unit 10, or provided in at least
one of the indoor unit 20 and the coolant classifying de-
vice 30.
[0039] Hereinafter, a control program updating proc-
ess in the air conditioning system 100 according to the
exemplary embodiment of the present invention will be
described in further detail with reference to FIG. 3A to
FIG. 3C.
[0040] As shown in FIG. 3A to FIG. 3C, the storage
unit 40 includes a random access memory (RAM) region
occupied by the control program and a read only memory
(ROM) region in which the control program is stored.
[0041] As shown in FIG. 3A, the controller 60 receives
an updating program for updating the control program
from the external host device 200, stores the received
updating program in the RAM region, executes the up-
dating program.
[0042] Next, the controller 60 deletes a control pro-
gram stored in the ROM region by using the received
updating program as shown in FIG. 3B. In addition, when
the control program stored in the storage unit 40 is de-
leted, the controller 60 receives an updated control pro-
gram from the external host device 200 through the com-
munication unit 50 and stores the received updated con-
trol program in the ROM region. Accordingly, the control
program can be updated without difficulty.
[0043] Hereinafter, a program updating method of the
air conditioning system 100 according to the exemplary
embodiment of the present invention will be described in
detail with reference to FIG. 4.
[0044] During execution of a control program for con-
trolling at least one of the outdoor unit 10 and the indoor
unit 20 at operation of S10, the controller 60 determines
a request for updating the control program is received
from the external host device 200 at operation of S20. At
the operation of S10, a control program for controlling
the coolant classifying device 30 also can be executed.
[0045] When the request for updating is received at
the operation of S20, the controller 60 receives an up-
dating program from the external host device 200 at op-
eration of S30. In addition, the controller 60 updates a
control program stored in the storage unit 40 by using
the received updating program, at operation of S40.
[0046] At the operation of S30, the controller 60 may
receive an updating program and an updated control pro-
gram, and at the operation of S40, the controller 60 may
delete the control program stored in the storage unit 40
and store the updated control program in the storage unit
40.
[0047] In addition, the updating program can be re-
ceived through the RS-232 interface and converted into
an appropriate format for the RS-485 interface.
[0048] As described above, an air conditioning system
and a program updating method thereof automatically
updating a control program by using an updating program
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received from an external host device during operation
of the air conditioning system, can be provided.
[0049] In addition, a user can easily update a control
program without directly accessing the air conditioning
system.
[0050] Although a few exemplary embodiments of the
present invention have been shown and described, it will
be appreciated by those skilled in the art that changes
may be made in these embodiments without departing
from the principles and spirit of the invention, the scope
of which is defined in the appended claims and their
equivalents.

Claims

1. An air conditioning system comprising:

an outdoor unit;
at least one indoor unit connected to the outdoor
unit;
a storage unit which stores a control program
for controlling at least one of the outdoor unit
and the indoor unit;
a communication unit which communicates with
an external host device; and
a controller which receives an updating program
for updating the control program through the
communication unit and updates the control pro-
gram when receiving a request for updating the
control program from the external host device
during execution of the control program.

2. The air conditioning system of claim 1, wherein the
controller receives the updating program and the up-
dated control program through the communication
unit, deletes the control program stored in the stor-
age unit, and stores the updated control program in
the storage unit,

3. The air conditioning system of claim 1, wherein the
controller assigns the external host device an au-
thority for accessing the storage unit when receiving
the request.

4. The air conditioning system of any one of claims 1
through 3, further comprising a coolant classifying
device which controls a coolant flowing to the indoor
unit,
wherein the control program controls the coolant
classifying device.

5. The air conditioning system of claim 4, wherein the
storage unit and the controller are provided in at least
one of the outdoor unit, the indoor unit, and the cool-
ant classifying device.

6. The air conditioning system of claim 4, wherein the

controller stops operation of one among the outdoor
unit, the indoor unit, and the coolant classifying de-
vice, as a control target of the control program, when
the control program is being updated.

7. The air conditioning system of claim 1, wherein the
communication unit further comprises a converter
which converts the updating program received
through an RS-232 interface into an appropriate for-
mat for an RS-485 interface.

8. A program updating method of an air conditioning
system having an outdoor unit, at least one indoor
unit connected to the outdoor unit, and a storage unit
which stores a control program that controls at least
one of the outdoor unit and the indoor unit, the pro-
gram updating method comprising:

executing a control program for controlling at
least one of the outdoor unit and the indoor unit;
determining whether a request for updating the
control program is received from an external
host device during execution of the control pro-
gram;
receiving an updating program for updating the
control program from the external host device,
when receiving the request; and
updating the control program by using the re-
ceived updating program.

9. The program updating method of claim 8, wherein
the receiving the updating program comprises re-
ceiving the updating program and the updated con-
trol program, and the updating the control program
comprises deleting the control program stored in the
storage unit and storing the updated program in the
storage.

10. The program updating method of claim 8, wherein
the updating the control program further comprises
assigning the external host device an authority for
accessing the storage unit when receiving the re-
quest.

11. The program updating method of any one of claims
8 through 10, wherein the air conditioning system
further comprises a coolant classifying device which
controls a coolant flowing to the indoor unit,
wherein the control program controls the coolant
classifying device.

12. The program updating method of claim 11, wherein
the updating the control program further comprises
pausing operation of one among the outdoor unit,
the indoor unit, and the coolant classifying device as
a control target of the control program.

13. The program updating method of claim 8, wherein
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the receiving the updating program further compris-
es receiving the updating program through an RS-
232 interface and converting the updating program
into an appropriate format for an RS-485 interface.
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