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(54) Multi-unit air conditioning system

(57) A multi-chamber type air conditioning system for
simultaneously operating a plurality of indoor units in
heating and cooling modes, and a method for controlling
the system. The multi-chamber type air conditioning sys-
tem includes a bypass circuit connected between a
high-pressure gas pipe, connected between an outlet of
a compressor and the indoor units, and a liquid pipe,
connected between the outdoor heat exchanger and the
indoor units; and a control unit for controlling the quantity
of the refrigerant flowing into the indoor units, operated
in a cooling mode, using the bypass circuit based on op-
erating conditions. The multi-chamber type air condition-
ing system increases the quantity of a refrigerant flowing
into the indoor units, operated in the cooling mode, so
as not to deteriorate the cooling capacities of the indoor
units, operated in the cooling mode, thereby increasing
performances of the indoor units, operated in the cooling
mode, when the system is operating in a main heating
mode. Further, the multi-chamber type air conditioning
system controls the opening degree of an outdoor electric
valve such that the pressure of the refrigerant at an outlet
of a compressor is in a proper range, thereby being sta-
bilized in a short period of time.
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Description

[0001] The present invention relates to a multi-cham-
ber type air conditioning system comprising an outdoor
unit, a plurality of indoor units individually operable in
cooling and heating modes, a high pressure refrigerant
supply pipe from the outdoor unit, a liquid refrigerant sup-
ply pipe from the outdoor unit to a first port of each indoor
unit, a low pressure refrigerant return pipe to the outdoor
unit, indoor unit flow control valves for selectively con-
necting a second port of each indoor unit to either the
high pressure refrigerant supply pipe or the low pressure
refrigerant return pipe and control means for controlling
said valves.
[0002] Generally, a multi-chamber type air condition-
ing system performs air conditioning operations in indoor
spaces using a plurality of indoor units connected to one
outdoor unit.
[0003] The air conditioning requirements of the indoor
spaces, in which each of the indoor units is installed, may
be uniformly set or varied according to the surrounding
environments of the indoor spaces. Since inhabitants in
the indoor spaces have different temperatures require-
ments, some indoor units can be operated in a heating
mode while other indoor units are being operated in a
cooling mode.
[0004] In order to simultaneously operate different in-
door units in the cooling and heating modes, a refrigerant
distributor is installed between the outdoor unit and the
indoor units for controlling the flow of refrigerant and the
refrigerant, which flows from the outdoor units through
the refrigerant distributor, is suitably supplied to the in-
door units required to be operated in the heating mode
and the indoor units required to be operated in the cooling
mode.
[0005] When different indoor units are simultaneously
operated in the cooling and heating modes, in the case
that the heating load on the indoor units, operated in the
heating mode, is higher than the cooling load on the in-
door units, operated in the cooling mode, the multi-cham-
ber type air conditioning system is operated in a mainly
heating mode.
[0006] In the mainly heating mode, a sufficient quantity
of the refrigerant is supplied to the indoor units, operated
in the heating mode, but an insufficient quantity of the
refrigerant is supplied to the indoor units, operated in the
cooling mode, thereby deteriorating their cooling capac-
ities. Accordingly, the multi-chamber type air conditioning
system requires a satisfactory indoor unit cooling capac-
ity at the same time as a satisfactory indoor unit heating
capacity.
[0007] When the pressure of a compressor is high, the
heating capacity of the indoor units, operated in the heat-
ing mode, is increased and the high pressure of the re-
frigerant at an outlet of the compressor in the mainly heat-
ing mode is maintained. When the pressure of the refrig-
erant at the outlet of the compressor is excessively in-
creased, the capacity of the compressor is forcibly low-

ered so as to protect the compressor, thereby steeply
decreasing the pressure of the refrigerant at the outlet of
the compressor. Accordingly, when the conventional
multi-chamber type air conditioning system is operated
in the mainly heating mode, the pressure of the compres-
sor is excessively increased and is then suddenly de-
creased. Thus, unstable operation of the compressor is
maintained, thereby lengthening the time taken to stabi-
lizing the multi-chamber type air conditioning system.
[0008] Therefore, an aspect of the invention is to pro-
vide a multi-chamber type air conditioning system, which
has a satisfactory heating capacity of indoor units, oper-
ated in a heating mode, and a satisfactory cooling ca-
pacity of indoor units, operated in a cooling mode, when
the indoor units are simultaneously operated in the heat-
ing and cooling modes based on a mainly heating mode,
and a method for controlling the multi-chamber type air
conditioning system.
[0009] Another aspect of the present invention is to
provide a multi-chamber type air conditioning system,
which controls the pressure of a refrigerant at an outlet
of a compressor using an outdoor electric valve in a main-
ly heating mode so that the system is rapidly stabilized,
and a method for controlling the multi-chamber type air
conditioning system.
[0010] In accordance with one aspect, the present in-
vention provides a multi-chamber type air conditioning
system, which is provided with a refrigerant distributor
connected between an outdoor unit and a plurality of in-
door units for controlling the flow of a refrigerant, and
simultaneously performs cooling and heating operations:
a compressor; an outdoor heat exchanger; a high-pres-
sure gas pipe connected between an outlet of the com-
pressor and the indoor units; a liquid pipe connected be-
tween the outdoor heat exchanger and the indoor units;
a bypass circuit connected between the high-pressure
gas pipe and the liquid pipe; and a control unit for con-
trolling the quantity of the refrigerant flowing into the in-
door units, operated in a cooling mode, using the bypass
circuit based on operating conditions.
[0011] The control unit may increase the quantity of
the refrigerant flowing into the indoor units, operated in
the cooling mode, in case that the sum total of heating
capacities of the indoor units, operated in a heating mode,
is higher than the sum total of cooling capacities of the
indoor units, operated in the cooling mode, and a heating
percentage is in a predetermined range.
[0012] The bypass circuit may include a bypass chan-
nel provided with one end connected to the high-pressure
gas pipe and the other end connected to the liquid pipe,
and a valve installed on the bypass channel for controlling
the pressure of the liquid pipe; and the control unit may
open the valve to increase the quantity of the refrigerant
flowing into the indoor units, operated in the cooling
mode.
[0013] The multi-chamber type air conditioning system
may further comprise an outdoor electric valve connected
to a compressor sensor, for sensing the pressure of the
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refrigerant at the outlet of the compressor, and the out-
door heat exchanger; and the control unit may control
the opening degree of the outdoor electric valve based
on the pressure of the refrigerant at the outlet of the com-
pressor, in case that the opening degree of the outdoor
electric valve, set by the sum total of heating capacities
of the indoor units, operated in a heating mode, and the
sum total of cooling capacities of the indoor units, oper-
ated in the cooling mode, is in a predetermined range.
[0014] The control unit may increase the opening de-
gree of the outdoor electric valve in case that the pressure
of the refrigerant at the outlet of the compressor is higher
than the predetermined range, and decrease the opening
degree of the outdoor electric valve in case that the pres-
sure of the refrigerant at the outlet of the compressor is
lower than the predetermined range.
[0015] The control unit may compare an average pres-
sure, obtained by averaging the pressure of the refriger-
ant at the outlet of the compressor for a predetermined
time, with the predetermined range.
[0016] In accordance with another aspect, the present
invention provides a method for controlling a multi-cham-
ber type air conditioning system for allowing a plurality
of indoor units connected to an outdoor unit to simulta-
neously perform cooling and heating operations, com-
prising: setting an operating mode according to the sum
total of heating capacities of the indoor units, operated
in a heating mode, and the sum total of cooling capacities
of the indoor units, operated in a cooling mode; and al-
lowing a part of a refrigerant, to be supplied to the indoor
units, operated in the heating mode, to flow into the indoor
units, operated in the cooling mode, when a heating per-
centage, set by the sum total of the heating capacities
and the sum total of the cooling capacities, is in a prede-
termined range in case that set operating mode is a main-
ly heating mode in which a larger number of the indoor
units are operated in the heating mode and a smaller
number of the indoor units are operated in the cooling
mode.
[0017] The predetermined range may be higher than
50% and lower than 82%.
[0018] The pressure of the refrigerant at an outlet of a
compressor may be sensed and the opening degree of
an outdoor electric valve connected to an outdoor heat
exchanger may be controlled based on the sensed pres-
sure of the refrigerant, during the operation in the mainly
heating mode.
[0019] The opening degree of the outdoor electric
valve may be increased in case that the pressure of the
refrigerant at the outlet of the compressor is higher than
the predetermined range, and the opening degree of the
outdoor electric valve may be decreased in case that the
pressure of the refrigerant at the outlet of the compressor
is lower than the predetermined range.
[0020] An average pressure, obtained by averaging
the pressure of the refrigerant at the outlet of the com-
pressor, may be compared with the predetermined
range.

[0021] In another aspect, a multi-chamber air condi-
tioning system, according to the present invention, is
characterised by a controlled valve for controlling the flow
of refrigerant between the high pressure refrigerant sup-
ply pipe and the liquid refrigerant supply pipe and the
control means being configured to control the state of the
controlled valve in dependence on the current operating
conditions of the indoor units.
[0022] An embodiment of the present invention will
now be described, by way of example, with reference to
the accompanying drawings, in which:

Figure 1 is a schematic view of a multi-chamber type
air conditioning system in accordance with the
present invention;
Figure 2 is a block diagram of the multi-chamber type
air conditioning system of Figure 1;
Figure 3 is a schematic view illustrating the flow of
refrigerant, when the multi-chamber type air condi-
tioning system of Figure 1 is being operated in its
mainly heating mode;
Figure 4 is a flowchart illustrating a process for con-
trolling the quantity of the refrigerant flowing into in-
door units operating in cooling mode using a pres-
sure-control valve provided in a bypass circuit, when
the multi-chamber type air conditioning system of
Figure 1 is being operated in its mainly heating mode;
and
Figure 5 is a flowchart illustrating a process for con-
trolling the pressure of a compressor using an out-
door electric valve, when the multi-chamber type air
conditioning system of Figure 1 is being operated in
its mainly heating mode.

[0023] A multi-chamber type air conditioning system
in accordance with the present invention, as shown in
Figure 1, comprises an outdoor unit 100, a plurality of
indoor units 200a, 200b, 200c, 200d, and a refrigerant
distributor 300 connected between the outdoor unit 100
and the indoor units 200a, 200b, 200c, 200d for control-
ling the flow of a refrigerant.
[0024] The outdoor unit 100 includes an outdoor heat
exchanger 101, an outdoor fan 113, an outdoor fan motor
114, an outdoor electric valve 102 connected to an outlet
of the outdoor heat exchanger 101, a switch valve 111
and a check valve 112 connected in parallel with the out-
door electric valve 102, a check valve 115, a compressor
103, a four-way valve 104, a receiver 106, an accumu-
lator 107, and a switch valve 109 and a check valve 110
for causing the refrigerant, discharged from the compres-
sor 103, to go around the outdoor heat exchanger 101
and be supplied to the indoor units, which are operating
in heating mode.
[0025] The outdoor unit 100 further includes an out-
door temperature sensor 108 for sensing the outdoor
temperature, a pressure sensor 105 for sensing the pres-
sure of the refrigerant discharged from the compressor
103 and pipe temperature sensors 116, 117 for sensing
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the inlet and outlet temperatures respectively of the out-
door heat exchanger 101.
[0026] A liquid pipe RP is installed between the outdoor
heat exchanger 101 of the outdoor unit 100 and the re-
frigerant distributor 300 and the outdoor electric valve
102 is installed in the liquid pipe RP. The switch valve
111, connected in parallel with the outdoor electric valve
102, is a flow rate control valve.
[0027] The outdoor unit 100 further comprises a by-
pass channel 118, connected between a high-pressure
gas pipe HPP and the liquid pipe RP, and a pressure-con-
trol switch valve 119, installed in the bypass channel 118.
When the switch valve 119 is opened in the mainly heat-
ing mode, some of the refrigerant, flowing through the
high-pressure gas pipe HPP, passes through the bypass
channel 118 and joins the refrigerant flowing through the
liquid pipe RP, thereby increasing the refrigerant pres-
sure in the liquid pipe RP. The above operation of the
switch valve 119 is achieved under the control of an out-
door control unit, which is described below.
[0028] In the mainly heating mode, the pressure of the
refrigerant at the outlet of the compressor 103 is main-
tained high. Accordingly, the opening degree of the out-
door electric valve 102 is controlled such that the correct
refrigerant pressure is maintained at the outlet of the com-
pressor 103, thereby stabilizing the system. The opening
degree of the outdoor electric valve 102 is controlled by
the outdoor control unit, which is described below.
[0029] The indoor units 200a, 200b, 200c, 200d each
include an indoor heat exchanger 201a, 201b, 201c,
201d, an indoor electric valve 202a, 202b, 202c, 202d,
an indoor temperature sensor 203a, 203b, 203c, 203d
for sensing the local indoor temperature, and a pipe tem-
perature sensor 204a, 204b, 204c, 204d for sensing the
inlet and outlet temperatures of the indoor unit’s indoor
heat exchanger 201a, 201b, 201c, 201 d. The indoor units
200a, 200b, 200c, 200d further include respective indoor
fans (not shown) and respective indoor fan motors (not
shown).
[0030] The refrigerant distributor 300 includes
high-pressure gas valves 301a, 301b, 301c, 301d con-
nected between the high-pressure gas pipe HPP and re-
spective indoor units 200a, 200b, 200c, 200d, low-pres-
sure gas valves 302a, 302b, 302c, 302d connected be-
tween a low-pressure gas pipe LPP and respective in-
door units 200a, 200b, 200c, 200d, and an electric valve
303 and a switch valve 304 connected in parallel between
the liquid pipe RP and the indoor units 200a, 200b, 200c,
200d. The operation of the above valves of the refrigerant
distributor 300 is achieved under the control of the out-
door control unit, which is described below.
[0031] One port of the four-way valve 104 of the out-
door unit 100 is connected to the high-pressure gas
valves 301a, 301b, 301c, 301d of the refrigerant distrib-
utor 300 through the high-pressure gas pipe HPP. The
accumulator 107 of the outdoor unit 100 is connected to
the low-pressure gas valves 302a, 302b, 302c, 302d of
the refrigerant distributor 300 through the low-pressure

gas pipe LPP.
[0032] The liquid pipe RP is connected a branch pipe
EP. The branch pipe EP is branched toward the indoor
units 200a, 200b, 200c, 200d and connected to the indoor
electric valves 202a, 202b, 202c, 202d.
[0033] The air conditioning system of the present in-
vention, as shown in Figure 2, comprises an outdoor con-
trol unit 120 for controlling the outdoor unit 100, first to
fourth indoor control units 210a, 210b, 210c, 210d for
controlling the indoor units 200a, 200b, 200c, 200d and
a connection unit 122 connected between the outdoor
control unit 120 and the indoor control units 210a, 210b,
210c, 210d for the bidirectional communication of data
for the operation of the air conditioning system.
[0034] The pressure sensor 105, the outdoor temper-
ature sensor 108 and the pipe temperature sensors 116,
117 are connected to input terminals of the outdoor con-
trol unit 120.
[0035] A compressor-operating unit 124 for operating
the compressor 103, a four-way valve-operating unit 126
for operating the four-way valve 104, an outdoor fan-op-
erating unit 128 for operating the outdoor fan 105, an
outdoor electric valve-operating unit 130 for operating
the outdoor electric valve 102 and a switch valve-oper-
ating unit 132 for operating the switch valves 109, 111,
119 are connected to output terminals of the outdoor con-
trol unit 120.
[0036] The indoor control units 210a, 210b, 210c, 210d
respectively supply indoor temperatures, sensed by the
indoor temperature sensors 203a, 203b, 203c, 203d, tar-
get temperatures and operating modes, set by the user
using function keys or a remote controller, and data, re-
garding the capacities of the indoor units 200a, 200b,
200c, 200d, to the outdoor control unit 120.
[0037] The indoor control units 210a, 210b, 210c,
210d, in cooperation with the outdoor control unit 120,
control the indoor electric valves 202a, 202b, 202c, 202d
and the indoor fan motors (not shown).
[0038] Figure 3 illustrates the flow of refrigerant, when
the multi-chamber type air conditioning system of the
present invention is operated in the mainly heating mode,
in which three indoor units 200a, 200b, 200c are operat-
ing in heating mode and the remaining indoor unit 200d
is operating in cooling mode.
[0039] In the case that the multi-chamber type air con-
ditioning initially operates in the mainly heating mode,
the outdoor control unit 120 operates the compressor
103, controls the outdoor electric valve 102 to have an
initial opening degree and opens the switch valve 109.
The outdoor control unit 120 opens the high-pressure
gas valves 301a, 301b, 301c of the indoor units 200a,
200b, 200c, which are operating in heating mode, and
closes the high-pressure gas valve 301d of the indoor
unit 200d, which is operating in cooling mode. Further-
more, the outdoor control unit 120 closes the low-pres-
sure gas valves 302a, 302b, 302c of the indoor units
200a, 200b, 200c, which are operating in heating mode,
and opens the low-pressure gas valve 302d of the indoor
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unit 200d, which is operating in cooling mode.
[0040] Most of the refrigerant discharged from the
compressor 103, as indicated by the solid line arrows,
passes through the switch valve 109 and the check valve
110, and is the supplied to the indoor units 200a, 200b,
200c, which are operating in the heating mode. The re-
mainder of the refrigerant discharged from the compres-
sor 103, as indicated by dotted line arrows, passes
through the outdoor heat exchanger 101 and the outdoor
electric valve 102.
[0041] In the mainly heating mode, the sum total (HQ)
of heating capacities is higher than the sum total (CQ) of
cooling capacities, but the heating percentage varies ac-
cording to the operating conditions of the indoor units
200a, 200b, 200c, 200d. In the case that the heating per-
centage in the mainly heating mode is in the range of
50~82%, in order to prevent the cooling capacity of the
indoor unit 200d from deteriorating, the outdoor control
unit 120 opens the switch valve 119 so that high pressure
refrigerant flows into the liquid pipe RP through the by-
pass channel 118, increasing the refrigerant pressure in
the liquid pipe RP.
[0042] The high pressure refrigerant, which has flown
into the liquid pipe RP, joins the refrigerant, which has
passed through the outdoor electric valve 102, and then
flows, as indicated by the one-dot chain arrows. The re-
frigerant passing through the liquid pipe RP joins the re-
frigerant, which has passed through the indoor units
200a, 200b, 200c, which are operating in the heating
mode, and is then supplied to the indoor unit 200d, which
is operating in cooling mode, as indicated by the two-dot
chain arrows, thereby increasing the quantity of refriger-
ant flowing into the indoor unit 200d, which is operating
in the cooling mode, and thus increasing the cooling ca-
pacity. The refrigerant, which has flown into the indoor
unit 200d, passes through the indoor electric valve 202d
and the indoor heat exchanger 201 d of the indoor unit
200d, which is operating in the cooling mode, and is then
returned to the compressor 103 through the low-pressure
gas pipe LPP. The refrigerant is circulated by the above
procedure.
[0043] In the mainly heating mode, the outlet of the
compressor 103 maintains a high pressure state. During
the operation, the outdoor control unit 120 controls the
opening degree of the outdoor electric valve 102 so that
the proper pressure of the refrigerant at the outlet of the
compressor 103 is maintained.
[0044] A method of controlling the above-described
multi-chamber type air conditioning system will now be
described in detail.
[0045] As shown in Figure 4, when power is supplied
to the multi-chamber type air conditioning system, the
outdoor control unit 120 performs initialization (S401).
The initialization is automatically achieved based on a
predetermined control program in order to perform an air
conditioning operation.
[0046] After the initialization is completed, the individ-
ual indoor control units 210a, 210b, 210c, 210d supply

operating mode signals for setting the heating and cool-
ing modes of the indoor units 200a, 200b, 200c, 200d,
set capacities of the indoor heat exchangers 201a, 201b,
201c, and 201d of the indoor units 200a, 200b, 200c,
200d, set temperatures, and indoor temperatures to the
outdoor control unit 120 through the connection unit 122.
Furthermore, the outdoor temperature sensor 108 sup-
plies an outdoor temperature to the outdoor control unit
120 (S403).
[0047] The outdoor control unit 120 calculates the
heating capacity (heating load) and the cooling capacity
(cooling load) on the basis on the above supplied data.
The outdoor control unit 120 calculates the sum total (HQ)
of the heating capacities of the indoor units, which are
set to heating mode, and the sum total (CQ) of the cooling
capacities of the indoor units, which are set to cooling
mode (S405).
[0048] The outdoor control unit 120 compares the sum
total (CQ) of the cooling capacities with the sum total
(HQ) of the heating capacities, thereby determining
whether or not the multi-chamber type air conditioning
system is operating in the mainly heating mode (S407).
If the results of the above comparison of step S407 indi-
cate that the multi-chamber type air conditioning system
is not operating in the mainly heating mode, the outdoor
control unit 120 operates the multi-chamber type air con-
ditioning system in a corresponding operating mode (i.e.
a single mode, such as a cooling or heating mode, or a
mainly cooling mode) (S408).
[0049] If the results of the above comparison of step
S407 indicate that the sum total (HQ) of the heating ca-
pacities is higher than the sum total (CQ) of the cooling
capacities, the operating mode of the multi-chamber type
air conditioning system is set to the mainly heating mode
and it is determined whether or not the heating percent-
age in the mainly heating mode is in the predetermined
range of 50%~Hr (S409). Here, the heating percentage
denotes the percentage of the sum total of the heating
capacities relative to the total capacities, obtained by
adding the sum total of the cooling capacities to the sum
total of the heating capacities. Preferably, Hr is set to
82%.
[0050] In the case that the heating percentage is in the
predetermined range, the outdoor control unit 120 con-
trols the switch valve-operating unit 132 such that the
switch valve 119 is opened (S411), increasing the pres-
sure in the liquid pipe RP and thus allowing a larger quan-
tity of the refrigerant to flow into the indoor units, which
are operating in cooling mode.
[0051] If the results of the above determination of step
S409 indicate that the heating percentage is not in the
predetermined range, i.e. in the case that the heating
percentage is more than 82%, the outdoor control unit
120 closes the switch valve 119 (S413). The closing of
the switch valve 119 relatively increases the heating per-
centage, so that the sum total of the heating capacities
is much higher than the sum total of the cooling capaci-
ties, and decreases the quantity of refrigerant required

7 8 



EP 1 645 810 A2

6

5

10

15

20

25

30

35

40

45

50

55

by the indoor units, which are operating in cooling mode,
so that the cooling capacities of the indoor units, which
are operating in the cooling mode, are not sufficient.
[0052] The control unit 120 controls the opening de-
gree of the outdoor electric valve 102 based on the pres-
sure of the refrigerant at the outlet of the compressor 103
supplied from the temperature sensor 105. Hereinafter,
with reference to Figure 5, the control of the opening de-
gree of the outdoor electric valve 102 by the control unit
120 will be described.
[0053] The outdoor control unit 120 performs initializa-
tion (S501).
[0054] After the initialization is completed, the individ-
ual indoor control units 210a, 210b, 210c, 210d supply
operating mode signals for setting the heating and cool-
ing modes of the indoor units 200a, 200b, 200c, 200d,
set capacities of the indoor heat exchangers 201a, 201b,
201c, 201d of the indoor units 200a, 200b, 200c, 200d,
set temperatures and indoor temperatures to the outdoor
control unit 120 through the connection unit 122. Further-
more, the outdoor temperature sensor 108 supplies an
outdoor temperature to the outdoor control unit 120
(S503).
[0055] The outdoor control unit 120 calculates the sum
total (HQ) of the heating capacities of the indoor units,
which are set to the heating mode, and the sum total
(CQ) of the cooling capacities of the indoor units, which
are set to the cooling mode, based on the above supplied
data (S505).
[0056] The outdoor control unit 120 compares the sum
total (CQ) of the cooling capacities with the sum total
(HQ) of the heating capacities, thereby determining
whether or not the multi-chamber type air conditioning
system is operating in the mainly heating mode (S507).
If the results of the above comparison of step S507 indi-
cate that the multi-chamber type air conditioning system
is not operated in the mainly heating mode, the outdoor
control unit 120 operates the multi-chamber type air con-
ditioning system in a corresponding operating mode
(S508).
[0057] If the results of the above comparison of step
S507 indicate that the sum total (HQ) of the heating ca-
pacities is higher than the sum total (CQ) of the cooling
capacities, the operating mode of the multi-chamber type
air conditioning system is set to the mainly heating mode
and the opening degree of the outdoor electric valve 102
is set according to the heating percentage in the mainly
heating mode (S509). Here, the heating percentage de-
notes the percentage of the sum total of the heating ca-
pacities to the total capacities, obtained by adding the
sum total of the cooling capacities to the sum total of the
heating capacities.
[0058] The outdoor control unit 120 determines wheth-
er or not the set opening degree of the outdoor electric
valve 102 is lower than a first reference value K1 (S511).
Here, the first reference value K1 denotes an opening
degree of 20% of the outdoor electric valve 102 and cor-
responds to 400 steps when the variable range of the

outdoor electric valve 102 is 0 steps (completely closed)
~ 2,000 steps (completely opened).
[0059] In the case that the opening degree of the out-
door electric valve 102 set in step S511 is not lower than
the first reference valve K1, the outdoor control unit 120
controls the opening degree of the outdoor electric valve
102 according to the overheating degree of the outdoor
heat exchanger 101, calculated on the basis of the inlet
temperature and the outlet temperature, input from the
pipe temperature sensors 116, 117 (S512). Thereafter,
step S507 is performed.
[0060] In the case that the opening degree of the out-
door electric valve 102 set in step S511 is lower than the
first reference valve K1, the outdoor control unit 120 de-
termines whether or not the set opening degree of the
outdoor electric valve 102 is higher than a second refer-
ence value K2 (S513). Here, the second reference value
K2 is lower than the first reference value K1 and corre-
sponds to 250 steps when the variable range of the out-
door electric valve 102 is 0 steps (completely closed) ~
2,000 steps (completely opened). In the case that the
opening degree of the outdoor electric valve is set to 250
steps, the quantity of the refrigerant passing through the
outdoor electric valve 102 is excessively small and the
flow of the refrigerant is weak.
[0061] In the case that the opening degree of the out-
door electric valve 102 set in step S513 is higher than
the second reference valve K2, the outdoor control unit
120 averages the pressure of the refrigerant at the outlet
of the compressor 103, sensed by the pressure sensor
105, over a predetermined time T1 (S515). Preferably,
the predetermined time T1 is 20 seconds.
[0062] Thereafter, it is determined whether or not the
average pressure of the refrigerant at the outlet of the
compressor 103, obtained in step S515, is higher than a
predetermined value set for controlling the compressor
103 (S517). Here, the predetermined value is obtained
by adding a designated value (A) to a target pressure (Pt).
[0063] In the case that the average pressure of the
refrigerant at the outlet of the compressor 103 is higher
than the predetermined value (Pt+A), the outdoor control
unit 120 increases the opening degree of the outdoor
electric valve 102 by a designated amount, for example,
by 5 steps (S519). Thereby, the quantity of the refrigerant
passing through the outdoor unit 101 and the outdoor
electric valve 102 is increased and the pressure at the
compressor 103 is decreased. Thereafter, step S507 is
performed.
[0064] In the case that the average pressure of the
refrigerant at the outlet of the compressor 103 is not high-
er than the predetermined value (Pt+A), it is determined
whether or not the pressure of the refrigerant at the outlet
of the compressor 103 is lower than the target pressure
(Pt) for a predetermined time (2 minutes) and the average
pressure of the refrigerant at the outlet of the compressor
103 for the final 20 seconds out of the predetermined
time (2 minutes) is lower than the target pressure (Pt)
(S521). As the results of the above determination, in case
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that the average pressure is lower than the target pres-
sure (Pt), the outdoor control unit 120 decreases the
opening degree of the outdoor electric valve 102 by a
designated amount, for example, by 5 steps (S523).
Thereby, the quantity of the refrigerant passing through
the outdoor unit 101 and the outdoor electric valve 102
is deceased and the pressure at the compressor 103 is
increased. Thereafter, step S507 is performed.
[0065] In the case that the opening degree of the out-
door electric valve 102 set in step S513 is not higher than
the second reference valve K2, i.e. in the case that the
opening degree of the outdoor electric valve 102 is less
than 250 steps, the quantity of the refrigerant passing
through the outdoor electric valve 102 is excessively
small and the flow of the refrigerant is weak. Accordingly,
the outdoor control unit 120 sets the opening degree of
the outdoor electric valve 102 to the first reference value
K1 and maintains the first reference value K1 for a pre-
determined time T2 (S514). Preferably, the predeter-
mined time T2 is 2 minutes. Thereafter, step S507 is per-
formed.
[0066] As apparent from the above description, the
present invention provides a multi-chamber type air con-
ditioning system, in which a bypass channel is installed
between a high-pressure gas pipe and a liquid pipe so
that the pressure in the liquid pipe increases and the
quantity of a refrigerant flowing into indoor units operated
in a cooling mode increases so as not to deteriorate the
cooling capacities of the indoor units operated in the cool-
ing mode, and a method for controlling the system, there-
by increasing performances of the indoor units operated
in the cooling mode when the system is operating in a
mainly heating mode.
[0067] Further, the opening degree of an outdoor elec-
tric valve of an outdoor unit of the multi-chamber type air
conditioning system is controlled such that the pressure
of the refrigerant at an outlet of a compressor is in a proper
range when the opening degree of the outdoor electric
valve set according to a heating percentage in the mainly
heating mode is lower than a predetermined value, there-
by allowing the system to be stabilized in a short period
of time.

Claims

1. A multi-chamber type air conditioning system, which
is provided with a refrigerant distributor connected
between an outdoor unit and a plurality of indoor units
for controlling the flow of a refrigerant, and simulta-
neously performs cooling and heating operations:

a compressor;
an outdoor heat exchanger;
a high-pressure gas pipe connected between an
outlet of the compressor and the indoor units;
a liquid pipe connected between the outdoor
heat exchanger and the indoor units;

a bypass circuit connected between the
high-pressure gas pipe and the liquid pipe; and
a control unit for controlling the quantity of the
refrigerant flowing into the indoor units, operated
in a cooling mode, using the bypass circuit
based on operating conditions.

2. The multi-chamber type air conditioning system as
set forth in claim 1, wherein the control unit increases
the quantity of the refrigerant flowing into the indoor
units, operated in the cooling mode, in case that the
sum total of heating capacities of the indoor units,
operated in a heating mode, is higher than the sum
total of cooling capacities of the indoor units, oper-
ated in the cooling mode, and a heating percentage
is in a predetermined range.

3. The multi-chamber type air conditioning system as
set forth in claim 1, wherein:

the bypass circuit includes a bypass channel
provided with one end connected to the
high-pressure gas pipe and the other end con-
nected to the liquid pipe, and a valve installed
on the bypass channel for controlling the pres-
sure of the liquid pipe; and
the control unit opens the valve to increase the
quantity of the refrigerant flowing into the indoor
units, operated in the cooling mode.

4. The multi-chamber type air conditioning system as
set forth in claim 1, further comprising an outdoor
electric valve connected to a compressor sensor, for
sensing the pressure of the refrigerant at the outlet
of the compressor, and the outdoor heat exchanger,
wherein the control unit controls the opening degree
of the outdoor electric valve based on the pressure
of the refrigerant at the outlet of the compressor, in
case that the opening degree of the outdoor electric
valve, set by the sum total of heating capacities of
the indoor units, operated in a heating mode, and
the sum total of cooling capacities of the indoor units,
operated in the cooling mode, is in a predetermined
range.

5. The multi-chamber type air conditioning system as
set forth in claim 4,
wherein the control unit increases the opening de-
gree of the outdoor electric valve in case that the
pressure of the refrigerant at the outlet of the com-
pressor is higher than the predetermined range, and
decreases the opening degree of the outdoor electric
valve in case that the pressure of the refrigerant at
the outlet of the compressor is lower than the pre-
determined range.

6. The multi-chamber type air conditioning system as
set forth in claim 5,
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wherein the control unit compares an average pres-
sure, obtained by averaging the pressure of the re-
frigerant at the outlet of the compressor for a prede-
termined time, with the predetermined range.

7. A method for controlling a multi-chamber type air
conditioning system for allowing a plurality of indoor
units connected to an outdoor unit to simultaneously
perform cooling and heating operations, comprising:

setting an operating mode according to on the
sum total of heating capacities of the indoor
units, operated in a heating mode, and the sum
total of cooling capacities of the indoor units, op-
erated in a cooling mode; and
allowing a part of a refrigerant, to be supplied to
the indoor units, operated in the heating mode,
to flow into the indoor units, operated in the cool-
ing mode, when a heating percentage, set by
the sum total of the heating capacities and the
sum total of the cooling capacities, is in a pre-
determined range in case that set operating
mode is a main heating mode in which a larger
number of the indoor units are operated in the
heating mode and a smaller number of the in-
door units are operated in the cooling mode.

8. The method as set forth in claim 7, wherein the pre-
determined range is higher than 50% and lower than
82%.

9. The method as set forth in claim 7, wherein the pres-
sure of the refrigerant at an outlet of a compressor
is sensed, and the opening degree of an outdoor
electric valve connected to an outdoor heat exchang-
er is controlled based on the sensed pressure of the
refrigerant, during the operation in the main heating
mode.

10. The method as set forth in claim 9, wherein the open-
ing degree of the outdoor electric valve is increased
in case that the pressure of the refrigerant at the
outlet of the compressor is higher than the predeter-
mined range, and the opening degree of the outdoor
electric valve is decreased in case that the pressure
of the refrigerant at the outlet of the compressor is
lower than the predetermined range.

11. The method as set forth in claim 10, wherein an av-
erage pressure, obtained by averaging the pressure
of the refrigerant at the outlet of the compressor, is
compared with the predetermined range.

12. A multi-chamber type air conditioning system com-
prising:

an outdoor unit (100);
a plurality of indoor units (200a, ..., 200d) indi-

vidually operable in cooling and heating modes;
a high pressure refrigerant supply pipe (HPP)
from the outdoor unit (100);
a liquid refrigerant supply pipe (RP) from the out-
door unit to a first port of each indoor unit
(200a, ..., 200d);
a low pressure refrigerant return pipe (LPP) to
the outdoor unit (100);
indoor unit flow control valves (301a, ..., 301d,
302a, ..., 302b) for selectively connecting a sec-
ond port of each indoor unit (200a, ..., 200d) to
either the high pressure refrigerant supply pipe
(HPP) or the low pressure refrigerant return pipe
(LPP); and
control means (120) for controlling said valves,
characterised by a controlled valve (119) for
controlling the flow of refrigerant between the
high pressure refrigerant supply pipe (HPP) and
the liquid refrigerant supply pipe (RP) and the
control means (120) being configured to control
the state of the controlled valve (119) in depend-
ence on the current operating conditions of the
indoor units (200a, ..., 200d).
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