
US 20080110187A1 

(12) Patent Application Publication (10) Pub. No.: US 2008/0110187 A1 
(19) United States 

HAN et al. (43) Pub. Date: May 15, 2008 

(54) APPARATUS TO OPERATE AIR 
CONDITIONER SYSTEM AND METHOD OF 
CONTROLLING THE SAME 

(75) Inventors: Chang Jin HAN, Seoul (KR); 
Seung Hee Ma, SuWon-si (KR) 

Correspondence Address: 
STANZIONE & KIM, LLP 
919 18TH STREET, N.W., SUITE 440 
WASHINGTON, DC 20006 

(73) Assignee: Samsung Electronics Co., Ltd., 
SuWon-si (KR) 

Publication Classi?cation 

(51) Int. Cl. 
F25B 29/00 (2006.01) 

(52) US. Cl. ......................... .. 62/159; 165/201; 165/248 

(57) ABSTRACT 

An apparatus to control an air conditioner system and a 
method for controlling the same, in Which an operational 
priority is given to an air conditioner or a ventilation system 
according to peripheral environment and a season such that 
the air conditioner and the ventilation system are selectively 
operated to provide optimum air conditioning environment. 
The method of controlling the air conditioner system includ 
ing the air conditioner to cool and heat a room and the 

(21) Appl. No.: 11/842,357 _ _ _ _ _ _ 
ventilation device to perform a ventilation operation 

(22) Filed: Aug_ 21, 2007 includes detecting an outdoor temperature, determining a 
season by comparing the outdoor temperature With a preset 

(30) Foreign Application Priority Data reference temperature, and determining an operational pri 
ority relative to the air conditioner and the ventilation device 

Nov. 9, 2006 (KR) ............................. .. 2006-110748 based on the determined season. 

50 60 
HP-_W._______Z____________ V ________L_____ 

1 s1 54 I [- 63 
' I I / 61 ' 

l INPUT UNlT '— 1 l 
i 52 _ INPUT UNIT l 62 . 

i INDOOR TEMPERATURE _ 1 1 
, SENSOR 4 POLLUTION I 

l 53 SENSOR { 
I 

i OUTDOOR TEMPERATURE AlR OOROTTTORER; gg'g'gglg; 6,4 I 
SEN OR CONTROLLER 

. S ‘ OTSPENSER 1 

‘ 5Z5 FAN \ 
‘ ‘ COMPRESSOR 6,5 ‘ 
‘ 56 EXHAUST ‘ 

l I FAN ‘ 
I LOAD DEVICE ' 



Patent Application Publication May 15, 2008 Sheet 1 0f 6 US 2008/0110187 A1 

Fig. 1 

I0 20 30 

I 4,0 E—-——-I—~--.—-—I—-~— OUTDOOR UNIT : INDOOR UNIT 1-1 \ VENTILATION DEVICE H —I 

I I I 40 I | 
i INDOOR UNIT 1—2 VENTILATION DEVICE I-2 GROUP 1 

I I 
i INDOOR UNIT 1-3 VENTILATION DEVICE I_~3 20 30 

4,0 F_,FHM'—_I_—'W_—'—I—_—'—I : INDOOR UNIT 2-1 8 ' VENTILATION DEVICE 2-1 ! 

I I A 40 I I 
i INDOOR UNIT 2—2 VENTILATION DEVICE 2-2 GROUP 2 

I I 

i INDOOR UNIT 2-3 VENTILATION DEVICE 2-3 20 . so 

420 A-w-_-I_~-_W-_IM~M 
INDOOR UNIT N-I s VENTILATION DEVICE N-I 

I '40 I 
VENTILATION DEVICE N-2 GROUP N INDOOR UNIT N-2 I 

I 
INDOOR’ UNIT N-3 VENTILATION DEVICE N-3 I_________-______.._W_.LI 



Patent Application Publication May 15, 2008 Sheet 2 0f 6 US 2008/0110187 A1 

INPUT UNlT 

60 

AIR CONDIT 
CONTROL 

‘ 

-_ 

__ 

50 

51 
i 

52 

5s 

5 

5e 
1 

E IJ\E 111R 5|l\ 
R U m M 

T A R w w 
M @R %Q % m 

T MN EN Du D U EE TI 9.. D 

P T E 

N R5 R8 M A 
l. O O O O O O C L 

_ D D _ 

T! 

W uU 

_! O L 



Patent Application Publication May 15, 2008 Sheet 3 0f 6 US 2008/0110187 A1 

Fig. 3 
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APPARATUS TO OPERATE AIR 
CONDITIONER SYSTEM AND METHOD OF 

CONTROLLING THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of Korean 
Patent Application No. 2006-110748, ?led on Nov. 9, 2006, 
in the Korean Intellectual Property O?ice, the disclosure of 
Which is incorporated herein in its entirety by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The present general inventive concept relates to an 
air conditioner system including an air conditioner to pro 
vide cool air or Warm air into a room and a ventilation 

system to exchange indoor air With outdoor air, and more 
particularly, to an apparatus to operate an air conditioner 
system and a method of controlling the same, in Which an 
operational priority is assigned to an air conditioner or a 
ventilation system according to a peripheral environment 
and a season such that the air conditioner and the ventilation 
system can be selectively operated, thereby providing opti 
mum air conditioning environment. 

[0004] 2. Description of the Related Art 
[0005] In general, air conditioners are used for feeding 
Warm air or cool air into a room. The air conditioners 
circulate a liquid-phase refrigerant betWeen an indoor unit 
and an outdoor unit in such a manner that the liquid-phase 
refrigerant absorbs ambient heat When it is evaporated, and 
discharges the heat When it is lique?ed, thereby performing 
cooling or heating operations. 
[0006] Typically, an air conditioner is equipped With one 
outdoor unit and one indoor unit. HoWever, recently, a 
multi-system air conditioner equipped With at least one 
outdoor unit and a plurality of indoor units having various 
shapes and capacities is increasingly used for cooling or 
heating large-scale buildings, such as high-story buildings or 
complex apartments having a plurality of partitioned spaces. 
[0007] Such a multi-system air conditioner includes com 
munication lines betWeen the outdoor unit and the indoor 
units so that the outdoor unit makes communication With the 
indoor units according to predetermined communication 
protocols through the communication lines, and the indoor 
units are operated based on a preset temperature and a room 
temperature. 
[0008] Recently, in order to purify an interior space having 
the multi-system air conditioner, a ventilation system having 
a plurality of ventilators is installed together With the 
multi-system air conditioner. The ventilation system dis 
charges indoor air from the interior space to an exterior and 
alloWs outdoor air to be introduced into the interior space by 
controlling an air feeding and exhaust device. 

[0009] As described above, both the multi-system air 
conditioner and the ventilation system are installed in the 
same space to provide the optimum air conditioning envi 
ronment, hoWever, if the multi-system air conditioner and 
the ventilation system are simultaneously operated, the 
cooling and heating e?iciency of the multi-system air con 
ditioner may be suddenly dropped due to the operation of the 
ventilation system. In addition, if the user stops the opera 
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tion of the ventilation system so as to solve the above 
problem, the indoor air becomes impure, so that the interior 
space may be polluted. 
[0010] In order to solve the problems, the user must 
directly determine the operation of the multi-system air 
conditioner and the ventilation system so as to individually 
control the operation of the multi-system air conditioner and 
the ventilation system. HoWever, this causes the inconve 
nience of the user. In addition, if the operational condition of 
the multi-system air conditioner and the ventilation system 
is ?xedly set, the operation of the multi-system air condi 
tioner and the ventilation system may not match With 
peripheral environmental conditions Which are changed 
every moment. 

[0011] In addition, the ventilation system is used for all 
seasons, but the multi-system air conditioner is used in 
summer and Winter for cooling and heating a room, so that 
it is necessary to properly incorporate the multi-system air 
conditioner With the ventilation system in order to satisfy 
user’s demand, Which gradually becomes complicated and 
diversi?ed. HoWever, the above individual control scheme 
for the multi-system air conditioner and the ventilation 
system makes it di?icult to provide the optimum air condi 
tioning environment. 

SUMMARY OF THE INVENTION 

[0012] The present general inventive concept provides an 
apparatus to operate an air conditioner system and a method 
of controlling the same, in Which an operational priority is 
selectively assigned to a multi-system air conditioner or a 
ventilation system depending on a season or an peripheral 
environment (a temperature or pollution state) in the air 
conditioner system including the multi-system air condi 
tioner and the ventilation system, thereby providing opti 
mum air conditioning environment. 

[0013] The present general inventive concept provides an 
apparatus to operate an air conditioner system and a method 
of controlling the same, capable of satisfying user’s demand 
to assign an operational priority to a multi-system air 
conditioner or a ventilation system according to user’s 
selection. 

[0014] Additional aspects and utilities of the present gen 
eral inventive concept Will be set forth in part in the 
description Which folloWs and, in part, Will be obvious from 
the description, or may be learned by practice of the general 
inventive concept 
[0015] The foregoing and/or other aspects and utilities of 
the present general inventive concept may be achieved by 
providing a method of controlling an air conditioner system 
including an air conditioner to cool and heat a room and a 
ventilation device to perform a ventilation operation, the 
method including detecting an outdoor temperature, deter 
mining a season by comparing the outdoor temperature With 
a preset reference temperature, and determining an opera 
tional priority relative to the air conditioner and the venti 
lation device based on the determined season. 

[0016] The season may be determined as summer if the 
outdoor temperature is equal to or higher than a ?rst refer 
ence temperature, and the season may be determined as 
Winter if the outdoor temperature is equal to or loWer than 
a second reference temperature. 
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[0017] The season may be determined as spring or fall if 
the outdoor temperature is loWer than the ?rst reference 
temperature and higher than the second reference tempera 
ture. 

[0018] The operational priority may be assigned to the air 
conditioner if the season is determined as summer or Winter. 

[0019] The operational priority may be assigned to the 
ventilation device if the season is determined as spring or 
fall. 
[0020] The method may further include selectively oper 
ating the air conditioner or the ventilation device according 
to the determined operational priority. 
[0021] If ventilation is needed When the air conditioner is 
operated according to the determined operational priority, 
the operation of the air conditioner may be stopped and the 
ventilation device may be operated. 
[0022] A ventilation step of the ventilation device may be 
adjusted based on a descending speed of an indoor tempera 
ture changed during the operation of the air conditioner. 
[0023] The ventilation device may be operated after stop 
ping the operation of the air conditioner When an indoor 
pollution degree is detected during the operation of the air 
conditioner, and When the detected indoor pollution degree 
reaches a preset marginal pollution degree. 
[0024] If the cooling/heating operation is needed When the 
ventilation device is operated according to the determined 
operational priority, the operation of the ventilation device 
may be stopped, and the air conditioner may be operated. 
[0025] The air conditioner may be operated after stopping 
the operation of the ventilation device When an indoor 
temperature is detected during the operation of the ventila 
tion device, and When the detected indoor temperature 
reaches a preset marginal temperature. 
[0026] The method may further include selecting a priority 
control mode for the air conditioner and the ventilation 
device according to a user’s command, and operating the air 
conditioner and the ventilation device according to the 
priority control mode. 
[0027] The foregoing and/or other aspects and utilities of 
the present general inventive concept may also be achieved 
by providing an apparatus to operate an air conditioner 
system including an air conditioner to cool and heat a room 
and a ventilation device to perform a ventilation operation, 
the apparatus including a temperature sensor to detect an 
outdoor temperature, and a controller to determine a season 
by comparing the outdoor temperature With a preset refer 
ence temperature and to determine an operational priority 
relative to the air conditioner and the ventilation device 
based on the determined season. 

[0028] The controller may determine the season as sum 
mer if the outdoor temperature is equal to or higher than a 
?rst reference temperature, and may control the air condi 
tioner to perform a cooling operation While assigning the 
operational priority to the air conditioner. 
[0029] The controller may determine the season as Winter 
if the outdoor temperature is equal to or loWer than a second 
reference temperature, and may control the air conditioner to 
perform a heating operation While assigning the operational 
priority to the air conditioner. 
[0030] The controller may determine the season as spring 
or fall if the outdoor temperature is loWer than the ?rst 
reference temperature and higher than the second reference 
temperature, and may control the ventilation device to 
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perform the ventilation operation While assigning the opera 
tional priority to the ventilation system. 
[0031] The controller may stop the operation of the air 
conditioner and may start the operation of the ventilation 
device When the ventilation operation is required While the 
air conditioner is being operated according to determined 
operational priority. 
[0032] The controller may stop the operation of the ven 
tilation device and may start the operation of the air condi 
tioner When the cooling/heating operation is required While 
the ventilation device is being operated according to deter 
mined operational priority. 
[0033] The apparatus may further include an input unit to 
select a priority control mode for the air conditioner and the 
ventilation device according to a user’s command, and the 
controller may operate the air conditioner and the ventilation 
device according to the selected priority control mode. 
[0034] The foregoing and/or other aspects and utilities of 
the present general inventive concept may also be achieved 
by providing an apparatus to control an air conditioner 
system including an air conditioner and a ventilation device, 
the apparatus including a sensor to detect an outdoor tem 
perature, and a controller to determine a priority to one of an 
air conditioner and a ventilation device according to the 
outdoor temperature to selectively control the air conditioner 
and ventilation device. 

[0035] The foregoing and/or other aspects and utilities of 
the present general inventive concept may also be achieved 
by providing an apparatus to control an air conditioner 
system including an air conditioner and a ventilation device, 
the apparatus including a sensor to detect a pollutant of a 
unit room, and a controller to selectively control the air 
conditioner and ventilation device according to the detected 
pollutant. 
[0036] The foregoing and/or other aspects and utilities of 
the present general inventive concept may also be achieved 
by providing an apparatus to control an air conditioner 
system including an air conditioner and a ventilation device, 
the apparatus including a ?rst sensor to detect an outdoor 
temperature, a second sensor to detect a pollutant of a unit 
room, and a controller to determine a priority to one of an 
air conditioner and a ventilation device according to the 
outdoor temperature to selectively control the air conditioner 
and ventilation device according to the priority and the 
pollutant. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0037] These and/or other aspects and utilities of the 
present general inventive concept Will become apparent and 
more readily appreciated from the folloWing description of 
the embodiments, taken in conjunction With the accompa 
nying draWings of Which: 
[0038] FIG. 1 is a block diagram illustrating an air con 
ditioner system having a multi-system air conditioner inte 
grated With a ventilation system according to an embodi 
ment of the present general inventive concept; 
[0039] FIG. 2 is a block diagram illustrating a structure to 
control an air conditioner system having a multi-system air 
conditioner integrated With a ventilation system according to 
an embodiment of the present general inventive concept; 
[0040] FIG. 3 is a ?owchart illustrating a method of a 
multi-system air conditioner and a ventilation system 
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according to an operational priority in an air conditioner 
system according to an embodiment of the present general 
inventive concept; 
[0041] FIG. 4 is a ?owchart illustrating a method of a 
multi-system air conditioner according to an operational 
priority in an air conditioner system in the method of FIG. 
3; 
[0042] FIG. 5 is a table shoWing an example of ventilation 
steps in the method of the air conditioner system of FIGS. 
1-4; and 
[0043] FIG. 6 is a ?owchart illustrating a method of a 
ventilation system according to an operational priority in an 
air conditioner system in the method of FIG. 3. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0044] Reference Will noW be made in detail to the 
embodiments of the present general inventive concept, 
examples of Which are illustrated in the accompanying 
draWings, Wherein like reference numerals refer to the like 
elements throughout. The embodiments are described beloW 
in order to explain the present general inventive concept by 
referring to the ?gures. 
[0045] FIG. 1 illustrates an air conditioner system in 
Which a multi-system air conditioner (hereinafter, simply 
referred to as air conditioner) is integrated With a ventilation 
system according to an embodiment of the present general 
inventive concept. The air conditioner system includes the 
air conditioner having at least one outdoor unit 10 coupled 
to a plurality of indoor units 20, and the ventilation system 
having a plurality of ventilation units 30 to be connected to 
the air conditioner. In addition, the air conditioner system 
has a communication line 40 betWeen the outdoor unit 10 
and the indoor units 20 or betWeen the indoor units 20 and 
the ventilation units 30, so that communication can be made 
betWeen the outdoor unit 10 and the indoor units 20, or 
betWeen the indoor units 20 and the ventilation units 30. 
[0046] Further, the indoor units 20 and the ventilation 
units 30 are divided into a plurality of groups 1, 2, 3 . . . N 

according to a unit space or location. For example, the group 
1 may include indoor units 1-1, 1-2, 1-3 . . . l-n, and the 

ventilation devices 1-1, 1-2, 1-3 . . . 1-n. 

[0047] FIG. 2 is a block diagram illustrating a structure to 
control an air conditioner system including an air condi 
tioner 50 coupled With a ventilation system 60 according to 
an embodiment of the present general inventive concept. 
[0048] As illustrated in FIG. 2, the air conditioner system 
controls the air conditioner 50 and the ventilation system 60 
according to an operational priority. The air conditioner 50 
controls a room temperature, for example, cools and heats a 
room, and the ventilation system 60 controls indoor venti 
lation. In addition, the air conditioner system includes the 
communication line 40 connected betWeen the air condi 
tioner 50 and the ventilation system 60, so that communi 
cation can be made betWeen the air conditioner 50 and the 
ventilation system 60. 
[0049] Referring to FIGS. 1 and 2, the air conditioner 50 
has a structure in Which the plural indoor units 20 are 
connected to one outdoor unit 10. The air conditioner 50 
includes an input unit 51 as an input module, Which receives 
an operation mode (the control of the air conditioner and the 
ventilation system according to priority), a target tempera 
ture (Ts: a target temperature value of an interior space under 
cooling/heating operation), and a marginal pollution degree 
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(Em: a marginal density of a pollutant, for example, CO2, in 
the interior space under a cooling and/ or heating operation), 
an indoor temperature sensor 52 to detect the present tem 
perature of air in the interior space, an outdoor temperature 
sensor 53 to detect the temperature of outdoor air, an air 
conditioner controller 54 to control the overall operation of 
the air conditioner 50, a compressor 55 turned on/ off accord 
ing to the present temperature and the target temperature, 
and a load device 56, such as an outdoor fan, an indoor fan, 
and a valve, to operate the air conditioner 50 suitable for the 
operation mode according to a control signal of the air 
conditioner controller 54. The air conditioner 50 may have 
a similar structure or component to a conventional air 
conditioner except the controlling of the air conditioner 50. 
[0050] When inputting the operation mode into the input 
unit 51, an automatic priority control mode or a manual 
priority control mode is selected to control the operational 
priority of the air conditioner 50 and the ventilation system 
60, and the user selects the operational priority relative to the 
air conditioner 50 and the ventilation system 60 When the 
manual priority control mode is selected. 
[0051] The air conditioner controller 54 includes a micro 
computer Which outputs a compressor control signal used to 
turn on/off the compressor 55 according to the comparison 
result betWeen an indoor temperature Tr and a target tem 
perature Ts. If the priority control operation for the air 
conditioner 50 and the ventilation system 60 is selected 
through the input unit 51, the air conditioner controller 54 
compares the outdoor temperature To With preset reference 
temperatures T1 and T2 and then determines a present 
season, thereby performing a cooling/heating operation 
according to the determined season. The present season may 
be one of the spring, summer, fall, and Winter. HoWever, the 
present general inventive concept is not limited thereto. The 
present season may be a period betWeen the spring and the 
summer, betWeen the summer and the fall, betWeen the fall 
and the Winter, and/ or betWeen the Winter and the spring, for 
example. 
[0052] The ventilation system 60 includes the plural ven 
tilators 30 Which can communicate With the air conditioner 
50. The ventilation system 60 includes an input unit 61 as an 
input module, Which receives an operation mode (the control 
operation of the air conditioner or the ventilation system 
according to priority), a target pollution degree (Es: a target 
density of CO2 in an interior space under a ventilation 
operation), and a marginal temperature (Tm: a marginal 
temperature value for the interior space under the ventilation 
operation), a pollution sensor 62 to detect a present pollution 
degree of a pollutant (a density of CO2) of the interior space, 
a ventilation controller 63 to control the overall operation of 
the ventilation system 60, an air dispensing fan 64 to 
forcefully suck or introduce the outdoor air into the interior 
space, and an exhaust fan 65 to forcefully exhaust or 
discharge the indoor air to an outside thereof. The ventilation 
system 60 may have a similar structure or component to that 
of a conventional ventilation system except the controlling 
of the ventilation system 60. 
[0053] When inputting the operation mode into the input 
unit 61, an automatic priority control mode or a manual 
priority control mode is selected in order to control the 
operational priority of the air conditioner 50 and the venti 
lation system 60, and the user selects the operational priority 
relative to the air conditioner 50 and the ventilation system 
60 When the manual priority control mode is selected. 
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[0054] If the user does not select the priority control mode 
for the air conditioner 50 and the ventilation system 60, the 
priority control mode is automatically defaulted as the 
automatic priority control mode. In addition, default values 
are automatically set even if the marginal pollution degree 
(Em: the marginal density of CO2 for the interior space 
under a cooling/heating operation) and the marginal tem 
perature (Tm: a marginal temperature value for the interior 
space under the ventilation operation) are not input into the 
input module 61 when the air conditioner 50 and the 
ventilation system 60 operated under the priority control 
mode. 

[0055] Meanwhile, although the individual construction of 
the air conditioner controller 54 and the ventilation control 
ler 63 is described as an example to realiZe the air condi 
tioner system according to the present general inventive 
concept, a wire/wireless controller may be used by integrally 
constructing the air conditioner controller 54 and the ven 
tilation controller 63 according to the requirements and the 
design conditions of the air conditioner system. In addition, 
the input unit 51 of the air conditioner 50 may be integrated 
with the input unit 61 of the ventilation system 60 as a single 
input unit as a single input module. 

[0056] Hereinafter, operational procedure and the effects 
of the apparatus to operate the air conditioner system having 
the structure and the method of controlling the same will be 
described. 

[0057] FIG. 3 is a ?owchart illustrating a method of 
controlling an air conditioner and a ventilation system 
according to an operational priority thereof in an air condi 
tion system according to an embodiment of the present 
general inventive concept. 
[0058] As an initial condition for the description purpose 
of the operation according to the present embodiment, the 
plural indoor units 20 (for example, indoor units 1-1, 1-2, 
1-3, . . . ) and the plural outdoor units 30 (for example, 
ventilation units 1-1, 1-2, 1-3, . . . ) are installed in one space, 

and are set as a same group (group 1, group 2, . . . or group 

N) in the air condition system having a structure in which the 
air conditioner 50 is integrated with the ventilation system 
60. Hereinafter, the method of controlling the air conditioner 
system according to a priority in any one group among 
predetermined groups will be described as an example. 

[0059] First, the user selects the automatic priority control 
mode or the manual priority control mode through the input 
unit 51 of the air conditioner 50, or the input module 61 of 
the ventilation system 60 (operation S100). 
[0060] Accordingly, the air conditioner controller 54 and 
the ventilation controller 63 determine whether the selected 
priority control mode is the manual priority control mode 
(operation S200). If the selected priority control mode is not 
the manual priority control mode, the air conditioner con 
troller 54 and the ventilation controller 63 determine that the 
selected priority control mode is the automatic priority 
control mode (default mode is the automatic priority control 
mode), so the controllers 54 and 63 detect an outdoor 
temperature To through the outdoor temperature sensor 53 
(operation S300). 
[0061] The detected outdoor temperature To is compared 
with the preset ?rst reference temperature T1 (an outdoor 
temperature used for determining a season is about 30° C.). 
If the outdoor temperature To is equal to or higher than the 
?rst reference temperature T1, the season is determined as 
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summer, so that a cooling operation is performed while 
assigning the operational priority to the air conditioner 
(operation S600). 
[0062] If the outdoor temperature To is lower than the ?rst 
reference temperature T1, the outdoor temperature To is 
compared with the second reference temperature T2 (a 
temperature used to determine a season is about 00 C., for 
example). If the outdoor temperature To is equal to or lower 
than the second reference temperature T2, the season is 
determined as winter, so that a heating operation is per 
formed while assigning the operational priority to the air 
conditioner (operation S600). 
[0063] In contrast, if the outdoor temperature To is lower 
that the ?rst reference temperature T1 and/ or higher than the 
second reference temperature T2, the season is determined 
as spring or fall, so that the ventilation operation is per 
formed while assigning the operational priority to the ven 
tilation system (operation S800). 
[0064] In this case, the ?rst and second reference tempera 
tures T1 and T2 may be preset by the user or a manufacturer 
of the air conditioner system. When the ?rst and second 
reference temperatures T1 and T2 are not preset, the ?rst and 
second reference temperatures T1 and T2 are set as default 
values. 

[0065] If the priority control mode is the automatic prior 
ity control mode (or, the default mode), it is necessary to 
assign the operational priority to the air conditioner or the 
ventilation system based on the season while considering the 
peripheral environment of the air conditioner system. In 
general, when the outdoor temperature To is equal to or 
higher than 30° C., and equal to or lower than 00 C., it may 
be summer or winter. Accordingly, the cooling/heating 
operation is performed while assigning the operational pri 
ority to the air conditioner. Other temperature conditions 
may signify spring or fall, so the ventilation operation is 
performed while assigning the operational priority to the 
ventilation system. 
[0066] Meanwhile, when the priority control mode 
selected in operation S200 represents the manual priority 
control mode, the controllers determine whether the user 
assigns the operational priority to the air conditioner (opera 
tion S700). If the user assigns the operational priority to the 
air conditioner, the air conditioner control mode starts in 
operation S600. If the user does not assign the operational 
priority to the air conditioner, the ventilation system control 
mode starts in operation S800. 

[0067] Hereinafter, the cooling/heating operation (opera 
tion S600) performed when the operational priority is 
assigned to the air conditioner according to the selected 
priority control mode or the season will be described with 
reference to FIG. 4. 

[0068] FIG. 4 is a ?owchart illustrating a method of an air 
conditioner in an air conditioner system according to an 
embodiment of the present general inventive concept. 
[0069] Referring to FIGS. 3 and 4, the air conditioner 
control mode starts, the number of operable ventilation steps 
may be automatically obtained through following equation 1 
according to the number of the indoor units 20 and the 
number of the ventilators (ventilation devices) 300 belong 
ing to a predetermined group. 

The number of operable ventilation steps:(a level of 
an air flow rate of a ventilator (ventilation device)>< 
N) + 1 + (M i 1) 
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[0070] Here, the level the air ?oW rate of the ventilator 30 
is classi?ed into three levels (high, middle, and loW levels). 
The N denotes the number of the ventilators 30, and the M 
denotes the number of the indoor units 20. 

[0071] For example, if three ventilators 30 are connected 
to tWo indoor units 20 in one group, operable ventilation 
steps are automatically obtained as 0 to 10 steps as illus 
trated in FIG. 5, and the ventilation step starts from the step 
10. 

[0072] Then, after the user receives the target temperature 
Ts (a target temperature of an indoor space under a heating/ 
cooling operation) and the marginal pollution degree Em 
(the marginal density of CO2 for an indoor space under a 
heating/cooling operation) through the input unit 51 of the 
air conditioner 50 (operation S604), the air conditioner 
control mode starts (operation S606). 
[0073] An operation of heating/cooling components of the 
air conditioner 50 may be a conventional heating/cooling 
operation. Since the conventional heating/cooling operation 
is a Well-known technology, details thereof Will be omitted 
beloW. 

[0074] If the air conditioner control starts, the room tem 
perature Tr is detected through the indoor temperature 
sensor 52 of the air conditioner 50 and input to the air 
conditioner controller 54 (operation S608). 
[0075] Accordingly, the air conditioner controller 54 cal 
culates an indoor temperature descending speed VT for a 
predetermined time interval (operation S610), and the cal 
culated indoor temperature descending speed VT is divided 
by a preset reference temperature descending speed VTS, 
thereby calculating a speed constant value K (operation 
S612). 
[0076] Then, the calculated speed constant value K is 
compared With a preset reference constant value Ks. If the 
speed constant value K is smaller than the reference constant 
value Ks, the indoor temperature descending speed VT is in 
a sloW state. Accordingly, the ventilation step is loWered by 
one step until the speed constant value K reaches the 
reference constant value Ks (operation S616). 
[0077] Here, according to the season or the outdoor tem 
perature, the ventilation step may not be changed according 
to the change of the speed constant value K With respect to 
the reference constant value Ks, for example, until the speed 
constant value K reaches the reference constant value Ks. 
That is, the ventilation step may be changed or may not be 
changed according to the speed constant value K and the 
determined season among a plurality of seasons. 

[0078] The pollution sensor 62 detects a present pollution 
degree Er of an interior space Where the air conditioner 50 
is operating so as to input the pollution degree Er to the 
ventilation controller 63 during the air conditioner control 
mode (operation S618), and the ventilation controller 63 
compares the detected indoor pollution degree Er With the 
preset marginal pollution degree Em (operation S620). 
[0079] As a result of the above comparison, if the indoor 
pollution degree Er is loWer than the marginal pollution 
degree Em, the controller determines that the indoor air is 
not thick (contaminated) yet and then determines Whether a 
present air temperature Tr of an interior space reaches the 
target temperature Ts (operation S622). If the indoor tem 
perature Tr does not reach the target temperature Ts, the 
control procedure returns to operation S608 so as to perform 
the air conditioner control mode. 
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[0080] As a result of the determination, if the indoor 
temperature Tr reaches the target temperature Ts, the air 
conditioner control mode is stopped so as to terminate the 
cooling/heating operation (operation S624). 
[0081] In addition, even When the indoor pollution degree 
Er is equal to or higher than the marginal pollution degree 
Em in operation S620, the air conditioner control mode is 
stopped so as to terminate the cooling/heating operation 
(operation S624). 
[0082] If the air conditioner control mode is stopped, the 
controller determines Whether the priority control mode 
represents the automatic priority control mode (operation 
S626). If the priority control mode represents the automatic 
priority control mode, operation S800 is performed such that 
the ventilation system control mode starts. If the priority 
control mode does not represent the automatic priority 
control mode, since the user has manually selected the air 
condition control mode, the control mode is ?xed as the 
present air conditioner control mode instead of the ventila 
tion system control mode. Accordingly, operation S608 is 
performed. 
[0083] MeanWhile, if the speed constant value K is greater 
than the reference constant value Ks, the indoor temperature 
descending speed VT is in a normal state. Accordingly, the 
ventilation step is not changed to a loWer level, and the 
indoor pollution degree Er is detected in operation S618. 
[0084] Here, according to the season or the outdoor tem 
perature, the ventilation step may be changed according to 
the change of the speed constant value K With respect to the 
reference constant value Ks, for example, the speed constant 
value K is greater than the reference constant value K. That 
is, the ventilation step may be changed or may not be 
changed according to the speed constant value K and the 
determined season among a plurality of seasons 

[0085] Hereinafter, details Will be described With refer 
ence to FIG. 6 regarding the ventilation operation (operation 
S800) performed under the ventilation system control mode 
according to the determined priority control mode or season. 
[0086] FIG. 6 is a ?owchart illustrating a method of a 
ventilation system according to an operational priority in an 
air conditioner system of the present general inventive 
concept. 
[0087] Referring to FIGS. 1-6, if the operational priority is 
assigned to the ventilation system, the operable ventilation 
steps are automatically calculated and then determined 
through equation 1 according to the number of the indoor 
units 20 and the number of the ventilators 30 in the group 
(operation S802). The scheme of calculating the ventilation 
steps is the same as that of the air conditioner control mode. 
[0088] For example, if tWo indoor units 20 are connected 
three ventilators 30 in one group, the operable ventilation 
steps are automatically obtained as 0 to 10 steps as illus 
trating in FIG. 5, and the ventilation steps start from a ?rst 
step. 
[0089] MeanWhile, since the ventilation steps are deter 
mined as ventilation steps adjusted in the air conditioner 
control mode When the ventilation system control mode 
starts after the air conditioner control mode is performed, the 
determination step (operation S802) of the ventilation steps 
may be omitted. 
[0090] Thereafter, after a user inputs a target pollution 
degree Es (the target density of CO2 for an interior space 
during the ventilation operation) and a marginal temperature 
Tm (the marginal temperature value for the interior space 
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during the ventilation operation) (operation S804), the ven 
tilation system control mode starts (operation S806). 
[0091] The operation of the ventilation system under the 
ventilation system control mode is the typical ventilation 
operation. In addition, since the typical ventilation operation 
is a Well-knoWn technology, details thereof Will be omitted 
beloW. 
[0092] If the ventilation system control mode starts, the 
pollution sensor 62 of the ventilation system 60 detects the 
present pollution degree Er of an interior space so as to input 
the pollution degree Er to the ventilation controller 63 
(operation S808). 
[0093] Accordingly, the ventilation controller 63 com 
pares the detected indoor pollution degree Er With the target 
pollution degree Es (operation S810). If the indoor pollution 
degree Er reaches the target pollution degree Es, the venti 
lation system control mode is stopped so as to terminate the 
ventilation operation (operation S818). 
[0094] If the result shoWs that the indoor pollution degree 
Er is greater than the target pollution degree Es, the venti 
lation controller 63 determines that indoor air is thick so as 
to increase the ventilation step by one step from a present 
step until the indoor pollution degree Er reaches the target 
pollution degree Es (operation S812). 
[0095] The indoor temperature sensor 52 detects a present 
temperature Tr of an interior space Where the ventilation 
operation is performed so as to input the air temperature Tr 
to the air conditioner controller 54 during the ventilation 
system control mode (operation S814), and the air condition 
controller 54 compares the detected temperature Tr With the 
preset marginal temperature Tm (operation S816). 
[0096] If the comparison result shoWs that the indoor 
temperature Tr is less than the marginal temperature Tm, the 
ventilation controller 63 determines that it is unnecessary to 
heat/cool the indoor air and returns to operation S808 so as 
to continuously perform the ventilation system control 
mode. If the indoor temperature Tr is equal to or greater than 
the marginal temperature Tm, the ventilation controller 63 
stops the ventilation system control mode so as to terminate 
the ventilation operation (operation S818). 
[0097] If the ventilation system control mode is stopped, 
it is determined that the priority control mode represents the 
automatic priority control mode (operation S820). If the 
priority control mode represents the automatic priority con 
trol mode, operation S600 is performed such that the opera 
tional priority is assigned to the air conditioner. If the 
priority control mode does not represent the automatic 
priority control mode, it means that the user manually 
assigns the operational priority to the ventilation system, so 
the operational priority is not handed to the air conditioner, 
and operation S808 is performed in a state in Which the 
operational priority is assigned to the ventilation system. 
[0098] The present general inventive concept can also be 
embodied as computer-readable codes on a computer-read 
able medium. The computer-readable medium can include a 
computer-readable recording medium and a computer-read 
able transmission medium. The computer-readable record 
ing medium is any data storage device that can store data 
Which can be thereafter read by a computer system. 
Examples of the computer-readable recording medium 
include read-only memory (ROM), random-access memory 
(RAM), CD-ROMs, magnetic tapes, ?oppy disks, and opti 
cal data storage devices. The computer-readable recording 
medium can also be distributed over netWork coupled com 
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puter systems so that the computer-readable code is stored 
and executed in a distributed fashion. The computer-read 
able transmission medium can transmit carrier Waves or 
signals (e. g., Wired or Wireless data transmission through the 
Internet). Also, functional programs, codes, and code seg 
ments to accomplish the present general inventive concept 
can be easily construed by programmers skilled in the art to 
Which the present general inventive concept pertains. 
[0099] As described above, according to an apparatus to 
operate an air conditioner system and a method of control 
ling the same, an energy e?iciency can be maXimiZed by 
selectively controlling an air conditioner and a ventilation 
system in the order of the priority according to seasons or 
peripheral environments (a temperature or a pollution 
degree) in the air conditioner system having the air condi 
tioner integrated With the ventilation system. In addition, it 
is possible to provide the user With optimum air conditioning 
environment (superior air quality and temperature condi 
tion) matching With peripheral environment Which is 
changed every moment. 
[0100] In addition, according to the present invention, a 
user selects the control of the air conditioner or the control 
of the ventilation system according to priority so that user’s 
demand, Which gradually becomes complicated and diver 
si?ed, can be satis?ed. 
[0101] Although a feW embodiments of the present gen 
eral inventive concept 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 general inventive concept, the 
scope of Which is de?ned in the appended claims and their 
equivalents. 

What is claimed is: 
1. A method of controlling an air conditioner system 

including an air conditioner to cool and heat a room and a 
ventilation device to perform a ventilation operation, the 
method comprising: 

detecting an outdoor temperature; 
determining a season by comparing the outdoor tempera 

ture With a preset reference temperature; and 
determining an operational priority relative to the air 

conditioner and the ventilation device based on the 
determined season. 

2. The method as claimed in claim 1, Wherein the season 
is determined as summer if the outdoor temperature is equal 
to or higher than a ?rst reference temperature, and the season 
is determined as Winter if the outdoor temperature is equal 
to or loWer than a second reference temperature. 

3. The method as claimed in claim 2, Wherein the season 
is determined as spring or fall if the outdoor temperature is 
loWer than the ?rst reference temperature and higher than 
the second reference temperature. 

4. The method as claimed in claim 2, Wherein the opera 
tional priority is assigned to the air conditioner if the season 
is determined as summer or Winter. 

5. The method as claimed in claim 3, Wherein the opera 
tional priority is assigned to the ventilation device if the 
season is determined as spring or fall. 

6. The method as claimed in claim 1, further comprising: 
selectively operating the air conditioner or the ventilation 

device according to the determined operational priority. 
7. The method as claimed in claim 6, Wherein, if venti 

lation is needed When the air conditioner is operated accord 
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ing to the determined operational priority, the operation of 
the air conditioner is stopped and the ventilation device is 
operated. 

8. The method as claimed in claim 7, When a ventilation 
step of the ventilation device is adjusted based on a descend 
ing speed of an indoor temperature changed during the 
operation of the air conditioner. 

9. The method as claimed in claim 7, Wherein the venti 
lation device is operated after stopping the operation of the 
air conditioner When an indoor pollution degree is detected 
during the operation of the air conditioner, and When the 
detected indoor pollution degree reaches a preset marginal 
pollution degree. 

10. The method as claimed in claim 6, Wherein, if the 
cooling/heating operation is needed When the ventilation 
device is operated according to the determined operational 
priority, the operation of the ventilation device is stopped, 
and the air conditioner is operated. 

11. The method as claimed in claim 10, Wherein the air 
conditioner is operated after stopping the operation of the 
ventilation device When an indoor temperature is detected 
during the operation of the ventilation device, and the 
detected indoor temperature reaches a preset marginal tem 
perature. 

12. The method as claimed in claim 1, further comprising: 
selecting a priority control mode for the air conditioner 

and the ventilation device according to a user’s com 
mand, and operating the air conditioner and the venti 
lation device according to the priority control mode. 

13. An apparatus to control an air conditioner system 
including an air conditioner to cool and heat a room and a 
ventilation device to perform a ventilation operation, the 
apparatus comprising: 

a temperature sensor to detect an outdoor temperature; 
and 

a controller to determine a season by comparing the 
outdoor temperature With a preset reference tempera 
ture and determining operational priority relative to the 
air conditioner and the ventilation device based on the 
determined season. 

14. The apparatus as claimed in claim 13, Wherein the 
controller determines the season as summer if the outdoor 
temperature is equal to or higher than a ?rst reference 
temperature, and controls the air conditioner to perform a 
cooling operation While assigning the operational priority to 
the air conditioner. 

15. The apparatus as claimed in claim 13, Wherein the 
controller determines the season as Winter if the outdoor 
temperature is equal to or loWer than a second reference 
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temperature, and controls the air conditioner to perform a 
heating operation While assigning the operational priority to 
the air conditioner. 

16. The apparatus as claimed in claim 14, Wherein the 
controller determines the season as spring or fall if the 
outdoor temperature is loWer than the ?rst reference tem 
perature, and controls the ventilation device to perform the 
ventilation operation While assigning the operational priority 
to the ventilation system. 

17. The apparatus as claimed in claim 15, Wherein the 
controller determines the season as spring or fall if the 
outdoor temperature is higher than the second reference 
temperature, and controls the ventilation device to perform 
the ventilation operation While assigning the operational 
priority to the ventilation system. 

18. The apparatus as claimed in claim 14, Wherein the 
controller stops the operation of the air conditioner and starts 
the operation of the ventilation device When the ventilation 
operation is required While the air conditioner is being 
operated according to determined operational priority. 

19. The apparatus as claimed in claim 15, Wherein the 
controller stops the operation of the air conditioner and starts 
the operation of the ventilation device When the ventilation 
operation is required While the air conditioner is being 
operated according to determined operational priority. 

20. The apparatus as claimed in claim 16, Wherein the 
controller stops the operation of the ventilation device and 
starts the operation of the air conditioner When the cooling/ 
heating operation is required While the ventilation device is 
being operated according to determined operational priority. 

21. The apparatus as claimed in claim 13, further com 
prising: 

an input unit to select a priority control mode for the air 
conditioner and the ventilation device according to a 
user’s command, 

Wherein the controller operates the air conditioner and the 
ventilation device according to the selected priority 
control mode. 

22. An apparatus to control an air conditioner system 
including an air conditioner and a ventilation device, the 
apparatus comprising: 

a ?rst sensor to detect an outdoor temperature; 
a second sensor to detect a pollutant of a unit room; and 
a controller to determine a priority to one of an air 

conditioner and a ventilation device according to the 
outdoor temperature to selectively control the air con 
ditioner and ventilation device according to the priority 
and the pollutant. 

* * * * * 


