
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

17
3 

70
8

A
1

TEPZZ¥_7¥7Z8A_T
(11) EP 3 173 708 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
31.05.2017 Bulletin 2017/22

(21) Application number: 15837572.5

(22) Date of filing: 28.01.2015

(51) Int Cl.:
F24F 11/02 (2006.01) F25B 1/00 (2006.01)

(86) International application number: 
PCT/JP2015/052306

(87) International publication number: 
WO 2016/035352 (10.03.2016 Gazette 2016/10)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(30) Priority: 03.09.2014 JP 2014179285

(71) Applicant: Mitsubishi Heavy Industries, Ltd.
Tokyo 108-8215 (JP)

(72) Inventors:  
• MATSUO, Minoru

Tokyo 108-8215 (JP)
• ITO, Takahide

Tokyo 108-8215 (JP)
• ENYA, Atsushi

Tokyo 108-8215 (JP)

(74) Representative: Intès, Didier Gérard André et al
Cabinet Beau de Loménie 
158 rue de l’Université
75340 Paris Cedex 07 (FR)

(54) AIR-CONDITIONING SYSTEM

(57) An air conditioning system (1) includes indoor
units (A1, A2), an outdoor unit (B), and a control device
(3). Indoor unit control sections (41, 42), which respec-
tively control the indoor units (A1, A2), and an outdoor
unit control section (43), which controls the outdoor unit
(B), are consolidated into the control device (3). The out-
door unit (B) is provided with an outdoor protection control
section (64) that stops a compressor when an emergency
stop condition is satisfied. The control device (3), the in-
door units (A1, A2), the outdoor unit (B), and sensors

(20) are adapted to be able to send and receive informa-
tion to and from one another via a common bus (5). The
indoor unit control sections (41, 42) and the outdoor unit
control section (43) in the control device (3) acquire in-
formation from the sensors (20) via the common bus (5),
and respectively create control instructions to various
equipment constituting the indoor units (A1, A2) and the
outdoor unit (B) by executing respective control pro-
grams.
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Description

{Technical Field}

[0001] The present invention relates to an air condi-
tioning system.

{Background Art}

[0002] Conventionally, an air conditioning system in-
cludes an indoor unit and an outdoor unit. For example,
PTL 1 discloses an air conditioning system in which one
outdoor unit and a plurality of indoor units are connected
to each other via a common refrigerant piping, and the
outdoor unit and each of the indoor units are respectively
provided with corresponding control devices.

{Citation List}

{Patent Literature}

[0003] {PTL 1}
Japanese Unexamined Patent Application, Publication
No. 2012-198020

{Summary of Invention}

{Technical Problem}

[0004] However, in the aforementioned air condition-
ing system, the indoor units and the outdoor unit are re-
spectively provided with control devices (processors).
Therefore, the respective costs of the indoor units and
the outdoor unit increase. The air conditioning system is
controlled while the indoor units and the outdoor unit com-
municate with each other. Therefore, all control programs
used for the control need to have the same control pro-
gram version. Therefore, some of the indoor units and
the outdoor unit constituting the air conditioning system
have not been easily changed to equipment with a new
control specification.
[0005] The present invention has been made in view
of such circumstances, and is directed to providing an
air conditioning system which can implement respective
low costs of a single indoor unit and a single outdoor unit
while easily upgrading the system.

{Solution to Problem}

[0006] According to a first aspect of the present inven-
tion, there is provided an air conditioning system, includ-
ing an outdoor unit including a communication means
and an outdoor protection control means, an indoor unit
including a communication means, an outdoor unit con-
trol section that is enabled to communicate with the out-
door unit via a communication medium while existing in-
dependently of the outdoor unit, and an indoor unit control
section that is enabled to communicate with the indoor

unit via a communication medium while existing inde-
pendently of the indoor unit, in which the outdoor unit
control section and the indoor unit control section are
enabled to send and receive information to and from each
other, the outdoor unit control section acquires informa-
tion on equipment to be connected to the outdoor unit
via the communication medium while outputting a control
instruction to the equipment to be connected to the out-
door unit, the indoor unit control section acquires infor-
mation on equipment to be connected to the indoor unit
via the communication medium while outputting a control
instruction to the equipment to be connected to the indoor
unit, and the outdoor protection control means deter-
mines whether an emergency stop condition previously
set is satisfied, and stops a compressor when the emer-
gency stop condition is satisfied.
[0007] The aforementioned air conditioning system en-
ables respective configurations of the indoor unit and the
outdoor unit to be simplified because the indoor unit con-
trol section and the outdoor unit control section respec-
tively exist independently of the indoor unit and the out-
door unit, enabling reduction in cost. Further, the indoor
unit and the outdoor unit need not be respectively loaded
with advanced programs (e.g., are loaded with only a
communication function, a component actuation func-
tion, and an outdoor protection control function) so that
the equipment does not become obsolete, and the out-
door unit and the indoor unit can be easily replaced.
[0008] Further, the indoor unit control section and the
outdoor unit control section are respectively provided in-
dependently of the indoor unit and the outdoor unit.
Therefore, when the indoor unit control section and the
outdoor unit control section are placed under control of
a manufacturer of the air conditioning system, for exam-
ple, work such as a program update can be easily per-
formed.
[0009] Furthermore, according to the aforementioned
air conditioning system, the outdoor unit is provided with
the outdoor protection control means having an emer-
gency stop function. Therefore, even if communication
between the outdoor unit and the outdoor unit control
section remains blocked, the compressor can be quickly
stopped when an event requiring emergency stop has
occurred.
[0010] In the aforementioned control system, the out-
door protection control means determines, when low
pressure is not more than a first threshold value previ-
ously set or when high pressure is not less than a second
threshold value previously set, for example, that the
emergency stop condition is satisfied, and stops the com-
pressor.
[0011] In the aforementioned control system, the out-
door protection control means may perform protection
control to reduce a rotation speed of the compressor
when the low pressure is not more than a third threshold
value set to a larger value than the first threshold value
or when the high pressure is not less than a fourth thresh-
old value set to a smaller value than the second threshold
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value.
[0012] This control system enables the emergency
stop to be prevented from occurring as much as possible
because the protection control is performed before the
emergency stop occurs.
[0013] In the aforementioned control system, the in-
door unit may further include an indoor protection control
means that brings an expansion valve into a fully closed
state when the temperature of a heat exchanger is not
more than a fifth threshold value previously set.
[0014] According to this air conditioning system, the
indoor unit is provided with a function (anti-frost function)
of bringing the expansion valve into a fully closed state
when the temperature of the heat exchanger is reduced
to not more than the fifth threshold value. Thus, even if
the communication between the indoor unit and the in-
door unit control section remains blocked, the expansion
valve can be quickly brought into a fully closed state when
an event requiring anti-frost has occurred.
[0015] In the aforementioned air conditioning system,
the outdoor unit control section and the indoor unit control
section may be respectively loaded as virtualized control
sections onto a control device.
[0016] Thus, the control sections can be flexibly creat-
ed depending on connection equipment by existing as
the virtualized control sections. Further, hardware re-
sources of the control device may be determined depend-
ing on the scale of the air conditioning system. Therefore,
waste of CPU (Central Processing Unit) resources can
be reduced.

{Advantageous Effects of Invention}

[0017] According to the present invention, respective
low costs of a single outdoor unit and a single indoor unit
can be implemented while the system can be easily up-
graded.

{Brief Description of Drawings}

[0018]

{Fig. 1}
Fig. 1 is a diagram illustrating a refrigerant system
in an air conditioning system according to an em-
bodiment of the present invention.
{Fig. 2}
Fig. 2 is an electrical configuration diagram of the air
conditioning system according to the embodiment of
the present invention.
{Fig. 3}
Fig. 3 is a diagram illustrating an example of a hier-
archical structure for communication of the air con-
ditioning system according to the embodiment of the
present invention.
{Fig. 4}
Fig. 4 is a flowchart illustrating a processing proce-
dure at the time of startup of a control device.

{Description of Embodiments}

[0019] An air conditioning system according to an em-
bodiment of the present invention and a method of con-
trolling the same will be described below with reference
to the drawings.
[0020] Fig. 1 is a diagram illustrating a refrigerant sys-
tem in an air conditioning system 1 according to the
present embodiment. As illustrated in Fig. 1, the air con-
ditioning system 1 includes one outdoor unit B and a plu-
rality of indoor units A1 and A2 connected to the outdoor
unit B via a common refrigerant piping. While a configu-
ration in which two indoor units A1 and A2 are connected
to one outdoor unit B is illustrated for convenience in Fig.
1, the number of outdoor units to be installed and the
number of indoor units to be connected thereto are not
limited.
[0021] The outdoor unit B includes a compressor 11
that compresses and sends out a refrigerant, a four-way
valve 12 that switches a circulation direction of the refrig-
erant, an outdoor heat exchanger 13 that exchanges heat
between the refrigerant and external air, an outdoor fan
15, an accumulator 16 provided in an intake-side piping
of the compressor 11 for the purpose of gas-liquid sep-
aration of the refrigerant, for example.
[0022] Each of the indoor units A1 and A2 includes an
indoor heat exchanger 31a and 31b, an indoor fan 32a
and 32b, an electronic expansion valve 33a and 33b, and
the like. The two indoor units A1 and A2 are respectively
connected to refrigerant pipings 21A and 21B that branch
from each of a header 22 and a distributor 23 in the out-
door unit B.
[0023] Each of the outdoor unit B and the indoor units
A1 and A2 is provided with various sensors 20 (see Fig.
2) such as a pressure sensor 21 that measures refriger-
ant pressure (including a pressure sensor 21a that meas-
ures high pressure and a pressure sensor 21b that meas-
ures low pressure) and a temperature sensor 24 that
measures refrigerant temperature and the like (including
a temperature sensor 24a that measures the temperature
of the indoor heat exchanger 31a and a temperature sen-
sor 24b that measures the temperature of the indoor heat
exchanger 31b).
[0024] Fig. 2 is an electrical configuration diagram of
the air conditioning system 1 according to the present
embodiment. As illustrated in Fig. 2, the indoor units A1
and A2, the outdoor unit B, and a control device 3 are
connected to one another via a common bus 5, and is
adapted to be able to send and receive information to
and from one another. The common bus 5 is one example
of a communication medium irrespective of whether com-
munication is wireless or wired.
[0025] The control device 3 is connected to a mainte-
nance and inspection device 6, which performs mainte-
nance and inspection, via a communication medium 7,
and is adapted to be able to periodically transmit opera-
tion data and quickly notify, when an abnormality has
occurred, the occurrence of the abnormality.
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[0026] In the conventional air conditioning system,
control devices are respectively provided inside the in-
door unit control section and the outdoor unit control sec-
tion, as illustrated in PTL 1. On the other hand, in the
present embodiment, indoor unit control sections 41 and
42 and an outdoor unit control section 43 are respectively
provided independently of the indoor units A1 and A2
and the outdoor unit B. More specifically, the indoor unit
control section 41 that controls the indoor unit A1, the
indoor unit control section 42 that controls the indoor unit
A2, and the outdoor unit control section 43 that controls
the outdoor unit B are respectively mounted as virtualized
control sections on the control device 3.
[0027] That is, the indoor unit control sections 41 and
42 and the outdoor unit control section 43 are consoli-
dated into the control device 3 having one hardware, and
are made independently operable on the hardware of the
control device 3. The control device 3 includes a master
control section 40 for causing the indoor unit control sec-
tions 41 and 42 and the outdoor unit control section 43
to virtually exist in the control device. Processing for cre-
ating the indoor unit control sections 41 and 42 and the
outdoor unit control section 43 by the master control sec-
tion 40, for example, will be described below.
[0028] In the control device 3, the indoor unit control
sections 41 and 42 and the outdoor unit control section
43 are adapted to be able to send and receive information
to and from each other. The indoor unit control sections
41 and 42 and the outdoor unit control section 43 may
respectively perform autonomous distributed controls to
be independently implemented while sharing informa-
tion, for example. Here, the autonomous distributed con-
trol means that the control section receives information
from the sensors 20 and the other control section (e.g.,
the indoor unit control section 42 and the outdoor unit
control section 43 correspond to the other control section
if the control section is the indoor unit control section 41)
and a predetermined application follows a control rule
using the information as an input to issue a control in-
struction to the corresponding indoor unit or outdoor unit
(e.g., the indoor unit A1 if the control section is the indoor
unit control section 41).
[0029] The indoor unit A1 includes various equipment
(including some of the sensors) 51 in the indoor unit A1,
various drivers 52 respectively provided to correspond
to the various equipment such as the indoor fan 32a and
the electronic expansion valve 33a (see Fig. 1), a gate-
way (communication means) 53, and an indoor protec-
tion control section 54. Each of the equipments are con-
nected to one another via an internal bus while being
connected to the common bus 5 via the gateway 53.
[0030] The indoor protection control section 54 is im-
plemented when a processor loads an indoor protection
program (e.g., an anti-frost program) recorded on a com-
puter readable recording medium into a main storage
device and executes the loaded indoor protection pro-
gram, for example. The indoor protection control section
54 receives a measurement value from the temperature

sensor 24a, which measures the temperature of the in-
door heat exchanger 31a (see Fig. 1), via the internal
bus, determines, when the measurement value is not
more than a threshold value (fifth threshold value) previ-
ously set, that freezing may occur, and performs anti-
frost control to bring the electronic expansion valve 33a
in the indoor unit A1 into a fully closed state.
[0031] The indoor protection control section 54 can al-
so acquire a temperature measurement value of the in-
door heat exchanger 31a via the common bus 5 and the
gateway 53 from the sensors 20, as described below.
However, in this case, when a communication failure has
occurred in the common bus 5, the temperature meas-
urement value cannot be acquired so that protection con-
trol becomes impossible. Accordingly, the temperature
measurement value is preferably acquired via the internal
bus. The temperature measurement value may be ac-
quired from both respective routes via the internal bus
and the common bus 5.
[0032] The indoor unit A2 also has a similar configu-
ration to that of the indoor unit A1, although illustration
thereof is omitted.
[0033] The outdoor unit B includes various equipment
(including some of the sensors) 61 such as the compres-
sor 11, the four-way valve 12, and the outdoor fan 15
(see Fig. 1), various drivers 62 respectively provided to
correspond to the various equipment 61, a gateway
(communication means) 63, and an outdoor protection
control section 64. Each of the equipments are connected
to one another via an internal bus while being connected
to the common bus 5 via the gateway 63.
[0034] The outdoor protection control section 64 is a
function implemented when the processor loads an out-
door protection program recorded on the computer read-
able recording medium into the main storage device and
executes the loaded outdoor protection program, for ex-
ample. The outdoor protection control section 64 ac-
quires high pressure-side pressure and low pressure-
side pressure, respectively, from the pressure sensor
21a and the pressure sensor 21b (see Fig. 1) at prede-
termined timings, determines, when the low pressure is
not more than a first threshold value previously set or
when the high pressure is not less than a second thresh-
old value previously set, that emergency stop is required,
and performs emergency stop control for stopping the
compressor 11. Further, the outdoor protection control
section 64 performs protection control to reduce a rota-
tion speed of the compressor 11 when the low pressure
is not more than a third threshold value set to a larger
value than the first threshold value or when the high pres-
sure of the compressor 11 is not less than a fourth thresh-
old value set to a smaller value than the second threshold
value.
[0035] The outdoor protection control section 64 can
also acquire low pressure and high pressure, respective-
ly, from the pressure sensors 21a and 21b (the sensors
20) via the common bus 5 and the gateway 63, as de-
scribed below. However, in this case, when a communi-
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cation failure occurs in the common bus 5, a pressure
measurement value cannot be acquired so that the afore-
mentioned emergency stop and protection control cannot
be performed. Accordingly, the high pressure and the
low pressure are preferably acquired via the internal bus.
The pressure measurement value may be acquired from
both respective routes via the internal bus and the com-
mon bus 5.
[0036] Each of the gateways 53 and 63 is a gathering
of functions including a communication driver, an ad-
dress storage region, an equipment attribute storage re-
gion, an OS (Operating System), and a communication
framework, for example. The address storage region is
a storage region for storing a specific address previously
allocated to communicate with the control device 3 or the
like. The equipment attribute storage region is a region
for storing its own attribute information and attribute in-
formation on the retained equipment 51 or 61, and stores
information such as either an indoor unit or an outdoor
unit, a capability, on-board sensors (e.g., a temperature
sensor, a pressure sensor, etc.), and equipment infor-
mation (e.g., the number of taps of a fan, a full pulse of
a valve, etc.).
[0037] Furthermore, the sensors 20 (e.g., a pressure
sensor that measures refrigerant pressure, a tempera-
ture sensor that measures refrigerant temperature, etc.)
provided in each of the outdoor unit B and the indoor
units A1 and A2 are connected to the common bus 5 via
an AD (Analog/Digital) board 71. If the measurement ac-
curacy of the sensors 20 is low, a node having a correc-
tion function for correcting a measurement value may be
provided between the AD board 71 and the sensors 20.
Thus, a sensor, which is low in cost and is not so high in
measurement accuracy, can be used as the sensors 20
by being made to have the correction function.
[0038] In this air conditioning system 1, each of the
indoor unit control section 41 and 42 in the control device
3 acquires measurement data and control information
from the sensors 20 and the various drivers 52 and 62
via the common bus 5, and outputs a control instruction
to the various equipment (e.g., the indoor fans 32, the
electronic expansion valves 33, etc.) provided in the in-
door unit A1 or A2 by executing a predetermined indoor
unit control program based on the measurement data,
for example. The control instruction is sent to the various
drivers 52 via the common bus 5 and the gateway 53.
The various drivers 52 drive the respectively correspond-
ing equipment based on the received control instruction.
Thus, control of the indoor units A1 and A2 based on the
control instructions is implemented.
[0039] Similarly, the outdoor unit control section 43 in
the control device 3 acquires measurement data and con-
trol information from the sensors 20 and the various driv-
ers 52 and 62 via the common bus 5, and outputs a control
instruction to the various equipment (e.g., the compres-
sor 11, the four-way valve 12, the outdoor heat exchanger
13, the outdoor fan 15, etc.) provided in the outdoor unit
B by executing a predetermined outdoor unit control pro-

gram based on the measurement data. The control in-
struction is sent to the various drivers 62 via the common
bus 5 and the gateway 63. The various drivers 62 drive
the respectively corresponding equipment based on the
received control instruction.
[0040] Fig. 3 illustrates an example of a hierarchical
structure for communication of the air conditioning sys-
tem 1. As illustrated in Fig. 3, the air conditioning system
1 has a hardware layer (hereinafter referred to as an "HW
layer"), a driver layer, an operation system layer (here-
inafter referred to as an "OS" layer), a framework layer,
and an application layer.
[0041] The HW layer has a common bus, a fan motor,
a louver motor, and sensors. The driver layer has a com-
munication driver for communication via the common bus
5, an equipment driver for driving the fan motor, the louver
motor, and the like, and a sensor driver for driving the
sensors. Particularly, communication among the control
device 3, the indoor units A1 and A2, and the outdoor
unit A3 is performed using a driver layer (information de-
fined by the driver layer). Therefore, an amount of each
information to be communicated via the common bus 5
can be made smaller than that when communication is
performed using the application layer or the framework
layer.
[0042] The framework layer has a communication
framework, an equipment operation control framework,
and a setting parameter. The framework layer converts
a physical unit and a control unit of an actual equipment,
for example. For example, the conversion is performed
so that a physical unit such as 1 % valve opening corre-
sponds to 12 pulses of a stepping motor.
[0043] The application layer has a function of operating
equipment in the indoor unit A1 according to an instruc-
tion from the common bus 5 and sending out equipment
failure information, and mainly has an equipment oper-
ation control application and a setting application. For
example, the equipment operation control application is
a program relating to control of the various equipment
(e.g., the indoor heat exchanger 31, the indoor fan 32,
the electronic expansion valve 33, etc.) constituting the
indoor unit A1, e.g., a program for performing control re-
lating to the start and the stop of the indoor unit A1, and
change of a state such as an operation mode or a set
temperature.
[0044] For the indoor units A1 and A2 and the outdoor
unit B, autonomous distributed controls may be respec-
tively performed by the indoor unit control sections 41
and 42 and the outdoor unit control section 43. In this
case, a control rule is set between the indoor units A1
and A2 and the outdoor unit B, and each of the indoor
units A1 and A2 and the outdoor unit B performs the
control according to this control rule. For example, when
refrigerant pressure is taken as an example, the indoor
units A1 and A2 respectively determine, if refrigerant
pressure acquired from the sensors 20 is within a prede-
termined first allowable variation range, control instruc-
tions for matching an actual temperature and an actual
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air volume with a set temperature and a set air volume,
which have been set by a user or the like, and output the
control instructions to the indoor units A1 and A2 via the
common bus 5. The indoor unit control sections 41 and
42 may respectively determine control instructions by giv-
ing and accepting information to and from each other to
cooperate with each other. The outdoor unit control sec-
tion 43 determines an output instruction from the air con-
ditioning system 1 for maintaining the refrigerant pres-
sure within a predetermined second allowable variation
range, e.g., a control instruction relating to a rotation
speed of the compressor 11, a rotation speed of the out-
door fan 15, and the like, and transmits the determined
output instruction to the outdoor unit B via the common
bus 5.
[0045] When the first allowable range is set wider than
the second allowable range, for example, the outdoor
unit control section 43 can grasp output change informa-
tion on the indoor units A1 and A2 and determine a be-
havior of the outdoor unit B.
[0046] An example of processing performed in the con-
trol device 3 will be described below with reference to
Fig. 4.
[0047] Fig. 4 is a flowchart illustrating a processing pro-
cedure performed by the control device 3 at the time of
startup of the air conditioning system. First, at the time
of startup of the air conditioning system 1, the master
control section 40 in the control device 3 is first started.
The startup of the master control section 40 is implement-
ed when the CPU in the control device 3 executes a pro-
gram. Here, the master control section 40 is also a control
section virtually created in the control device 3. The mas-
ter control section 40 transmits a connection equipment
request (step SA1 illustrated in Fig. 4). Thus, the con-
nection equipment request is transmitted to each of con-
nection equipment via the common bus 5. The gateway
53 in each of the indoor units A1 and A2 and the gateway
63 in the outdoor unit B, which have received the con-
nection equipment request, read out attribute information
from an equipment attribute storage region while reading
out address information from an address storage region,
associates the information, and return the information to
the control device 3 (step SA2).
[0048] Thus, the master control section 40 acquires
connection of the indoor units A1 and A2 and the outdoor
unit B as the connection equipment, and the equipment
loaded on each of the indoor units A1 and A2 and the
outdoor unit B and address information thereon.
[0049] The master control section 40 gets the number
of connection equipment based on the received attribute
information, and arranges virtual CPUs and memory re-
gions depending on the number of connection equipment
(step SA3). Thus, in the control device 3, each of the
indoor units A1 and A2 and the outdoor unit B is assigned
the virtual CPU and the memory region corresponding
thereto. Then, the master control section 40 acquires a
control module corresponding to each of the attribute in-
formation from a control module storage section (not il-

lustrated), and creates custom control programs respec-
tively corresponding to the indoor units A1 and A2 and
the outdoor unit B (step SA4).
[0050] Here, the control module is a control program
provided to correspond to each of a plurality of equipment
(e.g., a fan, an expansion valve, a compressor, etc.) pro-
vided in each of the indoor units A1 and A2 and the out-
door unit B. Thus, when the control program is created
in a control module unit, the custom control program can
be customized depending on the equipment to be loaded
by each of the indoor units A1 and A2 and the outdoor
unit B. Thus, the custom control program can be created
with the minimum necessary number of control modules
so that a memory capacity can be reduced.
[0051] Instead of creating the custom control program
in a control module unit, as described above, a general-
purpose control program for an indoor unit and a general-
purpose control program for an outdoor unit may be pre-
pared and used as they are.
[0052] The control module storage section may be pro-
vided in the control device 3, or may be provided on a
server connected via a network. When downloaded from
an external server, resources of the control device 3 can
be effectively used.
[0053] The master control section 40 stores, when it
creates the custom control programs respectively corre-
sponding to the indoor units A1 and A2 and the outdoor
unit B, the created custom control programs in the mem-
ory regions previously arranged (step SA5). Then, the
master control section 40 stores a memory image and
connection equipment information stored in each of the
memory regions in a master storage region (not illustrat-
ed) (step SA6). This is for quickly performing the second
and subsequent startups. Then, the master control sec-
tion 40 issues a start instruction to each of the virtual
CPUs (step SA7). Thus, when the virtual CPUs respec-
tively execute the custom control programs stored in the
corresponding memory regions, the indoor unit control
sections 41 and 42 and the outdoor unit control section
43 are started to enter a ready state (step SA8). That is,
the indoor unit control sections 41 and 42 and the outdoor
unit control section 43 are created in the control device
3 when the respective virtual CPUs execute the custom
control programs stored in the corresponding storage re-
gions.
[0054] Thus, control of the indoor units A1 and A2 by
the indoor unit control sections 41 and 42 and control of
the outdoor unit B by the outdoor unit control section 43
are implemented. After the indoor unit control sections
41 and 42 and the outdoor unit control section 43 are
started, the master control section 40 may be brought
into a stop state or deleted. When the master control
section 40 is deleted, the CPU capability of the master
control section 40 can be reduced to zero so that shortage
of other resources can be avoided.
[0055] In parallel with respective controls of the indoor
units A1 and A2 and the outdoor unit B by the indoor unit
control sections 41 and 42 and the outdoor unit control
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section 43, protection control by the indoor protection
control section 54 is performed in each of the indoor units
A1 and A2, and emergency stop/protection control by the
outdoor protection control section 64 is performed in the
outdoor unit B.
[0056] For example, the indoor protection control sec-
tion 54 in the indoor unit A1 determines whether the tem-
perature of the indoor heat exchanger 31a is not more
than a threshold value at predetermined time intervals,
and changes, when the temperature of the indoor heat
exchanger 31a is not more than the threshold value, the
electronic expansion valve 33a into a fully closed state,
assuming that freezing may occur. If such protection con-
trol has been performed, the indoor unit control section
41 in the control device 3 is notified of information indi-
cating that protection control has been performed via the
gateway 53.
[0057] In the outdoor unit B, it is determined whether
low pressure is not more than a third threshold value or
high pressure is not less than a fourth threshold value at
predetermined time intervals, and protection control to
reduce a rotation speed of the compressor 11 is per-
formed when this condition is satisfied. Further, it is de-
termined whether low pressure is not more than a first
threshold value or high pressure is not less than a second
threshold value at predetermined time intervals, and it is
determined that emergency stop is required when this
condition is satisfied, to change the compressor 11 to an
emergency stop.
[0058] If such protection control or emergency stop
control has been performed, the outdoor unit control sec-
tion 43 in the control device 3 is notified of information
indicating that protection control or emergency stop con-
trol has been performed via the gateway 63.
[0059] As described above, according to the air con-
ditioning system 1 according to the present embodiment
and a method of controlling the same, the indoor unit
control sections 41 and 42 and the outdoor unit control
section 43 are consolidated into the control device 3 while
being respectively created as the virtualized control sec-
tions. Thus, each of the indoor units A1 and A2 and the
outdoor unit B need not be provided with a control section
(excluding a CPU serving as a driver for driving various
equipment). Therefore, respective configurations of the
indoor units A1 and A2 and the outdoor unit B can be
simplified. As a result, reduction in cost can be realized.
Further, the indoor units A1 and A2 and the outdoor unit
B need not be respectively loaded with advanced pro-
grams. Therefore, the equipment does not become ob-
solete. Moreover, a partial update (replacement) is ena-
bled. Further, the control device 3 can reflect, when it
updates a program used as a base of a loaded program,
i.e., a control module, the update on the control section
virtualized and created. Thus, the entire system can be
easily upgraded. Further, hardware resources may be
determined depending on the scale of the air conditioning
system 1. Therefore, waste of CPU resources can be
reduced.

[0060] The indoor units A1 and A2 are respectively pro-
vided with the indoor protection control sections 54 and
the outdoor unit B is provided with the outdoor protection
control section 64. Therefore, the indoor units A1 and A2
and the outdoor unit B can be made to respectively have
protection functions as configurations separate from the
indoor unit control sections 41 and 42 and the outdoor
unit control section 43 provided in the control device 3.
Thus, even if a communication failure has occurred in
the common bus 5, for example, the protection functions
can be continuously performed.
[0061] While the indoor unit control sections 41 and 42
and the outdoor unit control section 43 are consolidated
into the control device 3, and respectively exist as virtu-
alized control sections in the present embodiment, such
an aspect need not necessarily be used. For example,
the indoor unit control sections 41 and 42 and the outdoor
unit control section 43 may respectively exist independ-
ently of the indoor units A1 and A2 and the outdoor unit
B. The indoor unit control sections 41 and 42 and the
outdoor unit control section 43 may be provided on a
cloud. While the control device 3 and each of the indoor
units A1 and A2 and the outdoor unit B2 are connected
to each other via the common bus 5 in the present em-
bodiment, the present invention is not limited to such an
aspect. For example, each of the indoor unit control sec-
tions 41 and 42 and the indoor units A1 and A2 respec-
tively corresponding thereto may be in a one-to-one com-
munication. When the control section (e.g., the indoor
unit control section 41) and the corresponding equipment
(e.g., the indoor unit A1) are thus in a one-to-one com-
munication, a communication delay caused by an in-
crease in communication amount can be reduced. For
communication between the control sections within the
control device 3, high-speed communication can be ap-
plied. Therefore, an effect of a decrease in communica-
tion speed by an increase in data amount can be avoided.
[0062] Flap control or fan control in the indoor units A1
and A2 is not performed by the indoor unit control sec-
tions 41 and 42 created in the control device 3 but may
be performed by control sections (not illustrated) respec-
tively provided in the indoor units A1 and A2. Flap control
or fan control is performed according to an instruction
from a remote controller, and may be thus handled be-
cause the control is completed by the indoor units alone.

{Reference Signs List}

[0063]

1 Air conditioning system
3 Control device
40 Master control section
41, 42 Indoor unit control section
43 Outdoor unit control section
54 Indoor protection control section
64 Outdoor protection control section
A1, A2 Indoor unit
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B Outdoor unit

Claims

1. An air conditioning system comprising:

an outdoor unit including a communication
means and an outdoor protection control
means;
an indoor unit including a communication
means;
an outdoor unit control section that is enabled
to communicate with the outdoor unit via a com-
munication medium while existing independent-
ly of the outdoor unit; and
an indoor unit control section that is enabled to
communicate with the indoor unit via a commu-
nication medium while existing independently of
the indoor unit,
wherein the outdoor unit control section and the
indoor unit control section are enabled to send
and receive information to and from each other,
the outdoor unit control section acquires infor-
mation on equipment to be connected to the out-
door unit via the communication medium while
outputting a control instruction to the equipment
to be connected to the outdoor unit,
the indoor unit control section acquires informa-
tion on equipment to be connected to the indoor
unit via the communication medium while out-
putting a control instruction to the equipment to
be connected to the indoor unit, and
the outdoor protection control means deter-
mines whether an emergency stop condition
previously set is satisfied, and stops a compres-
sor when the emergency stop condition is sat-
isfied.

2. The air conditioning system according to claim 1,
wherein the outdoor protection control means deter-
mines, when low pressure is not more than a first
threshold value previously set or when high pressure
is not less than a second threshold value previously
set, that the emergency stop condition is satisfied,
and stops the compressor.

3. The air conditioning system according to claim 2,
wherein the outdoor protection control means per-
forms protection control to reduce a rotation speed
of the compressor when the low pressure is not more
than a third threshold value set to a larger value than
the first threshold value or when the high pressure
is not less than a fourth threshold value set to a small-
er value than the second threshold value.

4. The air conditioning system according to any one of
claims 1 to 3, wherein the indoor unit includes an

indoor protection control means that changes an ex-
pansion valve into a fully closed state when the tem-
perature of a heat exchanger is not more than a fifth
threshold value previously set.

5. The air conditioning system according to any one of
claims 1 to 4, wherein the outdoor unit control section
and the indoor unit control section are respectively
loaded as virtualized control sections onto a control
device.
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