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Description

[0001] The present invention relates to an air condi-
tioner and a method of controlling the same, and, more
particularly, to a simultaneous cooling and heating type
multi-system air conditioner that includes a plurality of
indoor units and that is capable of performing simultane-
ous cooling and heating, and a method of controlling the
same.
[0002] A simultaneous cooling and heating type multi-
system air conditioner is constructed in a structure in
which a plurality of indoor units are connected in parallel
with at least one outdoor unit. The indoor units are elec-
trically connected to the at least one outdoor unit via a
communication line and a power line. The indoor units
and the at least one outdoor unit includes a plurality of
refrigerant pipes and valves to control the flow and the
amount of refrigerant.
[0003] Simultaneous cooling and heating means that
a cooling or heating operation is selectively performed in
each indoor unit. In performing such simultaneous cool-
ing and heating, cooling or heating is selectively per-
formed in each indoor unit depending upon the need of
a user or indoor environment. A cooling valve and a heat-
ing valve are used to perform one of the cooling and
heating operations. Specifically, when the cooling valve
is opened, the corresponding indoor unit performs the
cooling operation. When the heating valve is opened, the
corresponding indoor unit performs the heating opera-
tion.
[0004] In this way, the cooling operation or the heating
operation is performed in each indoor unit. To this end,
each indoor unit needs necessary cooling capacity or
heating capacity from the at least one outdoor unit. When
the total cooling capacity needed by the indoor units is
greater than the total heating capacity, a main cooling
operation is performed in the at least one outdoor unit.
On the other hand, when the total heating capacity need-
ed by the indoor units is greater than the total cooling
capacity, a main heating operation is performed in the at
least one outdoor unit. When there is switch between the
main cooling operations and the main heating operation
in the at least one outdoor unit, the flow direction of re-
frigerant discharged from a compressor is also changed.
At this time, a four-way valve is used.
[0005] During the operation of the at least one outdoor
unit, when the cooling valve is closed and, at the same
time, the heating valve is opened such that the operation
mode is changed from the cooling mode to the heating
mode in the indoor units, or when the heating valve is
closed and, at the same time, the cooling valve is opened
such that the operation mode is changed from the heating
mode to the cooling mode in the indoor units, high-pres-
sure refrigerant discharged from the compressor flows
abruptly through the opened valve, and therefore, refrig-
erant flow noise is generated.
[0006] Furthermore, in the simultaneous cooling and
heating type multi-system air conditioner, the valve open-

ing and closing operations for switching between the
cooling and heating operations in the respective indoor
units are more frequently performed as the number of
the indoor units is increased. As a result, discomfort of a
user due to abrupt refrigerant flow noise is further in-
creased.
[0007] The European patent application EP 1 655 552
A2, which was published after the priority date of this
application, discloses an air conditioner, wherein several
indoor units can be controlled either in a cooling or heat-
ing operation. Therein, all electronic heating valves and
all electronic cooling valves are closed while change be-
tween a cooling and heating operation is brought about.
Thus, the heating valves even of those units that are in
heating operation have to be closed.
[0008] Therefore, it is an aspect of the invention to min-
imize noise generated when operation mode of each in-
door unit is changed in a simultaneous cooling and heat-
ing type multi-system air conditioner.
[0009] In accordance with one aspect, the present in-
vention provides an air conditioner comprising: a com-
pressor; at least one indoor unit; a mode change unit
including a cooling valve openable to perform a cooling
operation of the indoor unit and a heating valve openable
to perform a heating operation of the indoor unit; a refrig-
erant cycle to connect the compressor, the mode change
unit, and the indoor unit; a hot gas bypass valve disposed
between inlet and outlet sides of the compressor; and a
controller to control the cooling valve to be turned off for
a first predetermined time around the point of time when
the hot gas bypass valve is turned on, when operation
mode of the indoor unit is changed from cooling mode to
heating mode, so as to minimize the difference between
the pressure of a high-pressure section of the refrigerant
cycle and the pressure of an outlet side of the indoor unit.
[0010] Preferably, the controller controls the compres-
sor to be turned off around the point of time when the hot
gas bypass valve is turned on.
[0011] Preferably, the controller controls the compres-
sor to be turned on and the cooling valve to be turned off
when a second predetermined time has elapsed after the
cooling valve and the heating valve are turned on.
[0012] Preferably, the controller controls the hot gas
bypass valve to be turned off when a third predetermined
time has elapsed after the compressor is turned on.
[0013] Preferably, the controller controls the cooling
valve and the heating valve to be turned on after the first
predetermined time has elapsed.
[0014] Preferably, the cooling valve and the heating
valve are normally closed type valves, which are turned
on to make refrigerant forcibly flow in a predetermined
direction.
[0015] Preferably, the at least one indoor unit compris-
es a plurality of indoor units, and, when the total heating
capacity needed in the indoor units is greater than the
total cooling capacity, the controller controls the cooling
valve to be turned off so as to minimize the difference
between the pressure of a high-pressure section of the
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refrigerant cycle and the pressure of outlet sides of the
indoor units.
[0016] Preferably, the controller controls the cooling
valve to be turned off for the first predetermined time such
that the pressure of the high-pressure section of the re-
frigerant cycle and the pressure of the outlet side of the
indoor unit can be increased in unison to a middle pres-
sure, which is between a low pressure and a high pres-
sure.
[0017] In accordance with another aspect, the present
invention provides a method of controlling an air condi-
tioner comprising a compressor, at least one indoor unit,
a mode change unit including a cooling valve openable
to perform a cooling operation of the indoor unit and a
heating valve openable to perform a heating operation
of the indoor unit, a refrigerant cycle to connect the com-
pressor, the mode change unit, and the indoor unit, and
a hot gas bypass valve disposed between inlet and outlet
sides of the compressor, wherein the method comprises
controlling the cooling valve to be turned off for a first
predetermined time around the point of time when the
hot gas bypass valve is turned on, when operation mode
of the indoor unit is changed from cooling mode to heating
mode, so as to minimize the difference between the pres-
sure of a high-pressure section of the refrigerant cycle
and the pressure of an outlet side of the indoor unit.
[0018] Preferably, the method further comprises: con-
trolling the compressor to be turned off around the point
of time when the hot gas bypass valve is turned on.
[0019] Preferably, the method further comprises: con-
trolling the compressor to be turned on and the cooling
valve to be turned off when a second predetermined time
has elapsed after the cooling valve and the heating valve
are turned on.
[0020] Preferably, the method further comprises: con-
trolling the hot gas bypass valve to be turned off when a
third predetermined time has elapsed after the compres-
sor is turned on.
[0021] Preferably, the method further comprises: con-
trolling the cooling valve and the heating valve to be
turned on after the first predetermined time has elapsed.
[0022] Preferably, the cooling valve and the heating
valve are normally closed type valves, which are turned
on to make refrigerant forcibly flow in a predetermined
direction.
[0023] Preferably, the at least one indoor unit compris-
es a plurality of indoor units, and the method further com-
prises: when the total heating capacity needed in the in-
door units is greater than the total cooling capacity, con-
trolling the cooling valve to be turned off so as to minimize
the difference between the pressure of a high-pressure
section of the refrigerant cycle and the pressure of outlet
sides of the indoor units.
[0024] Preferably, the method further comprises: con-
trolling the cooling valve to be turned off for the first pre-
determined time such that the pressure of the high-pres-
sure section of the refrigerant cycle and the pressure of
the outlet side of the indoor unit can be increased in uni-

son to a middle pressure, which is between a low pres-
sure and a high pressure.
[0025] Additional aspects and/or advantages of the in-
vention 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 invention.
[0026] These and/or other aspects and advantages of
the invention will become apparent and more readily ap-
preciated from the following description of the embodi-
ments, taken in conjunction with the accompanying draw-
ings, of which:

FIG. 1 is a view illustrating a refrigerant cycle of an
air conditioner according to an embodiment of the
present invention;
FIG. 2 is a view illustrating a control system of the
air conditioner shown in FIG. 1;
FIG. 3 is a flow chart illustrating a method of control-
ling an air conditioner according to an embodiment
of the present invention;
FIG. 4 is a flow chart illustrating a control method
when operation mode is changed from main cooling
mode to heating mode in the method of controlling
the air conditioner shown in FIG. 3;
FIG 5 is a timing chart illustrating the operation and
pressure characteristics of respective components
in the control method shown in FIG. 4;
FIG 6 is a flow chart illustrating a control method
when operation mode is changed from main cooling
mode to main heating mode in the method of con-
trolling the air conditioner shown in FIG. 3; and
FIG. 7 is a timing chart illustrating the operation and
pressure characteristics of respective components
in the control method shown in FIG 6.

[0027] Reference will now be made in detail to the em-
bodiment of the present invention, examples of which are
illustrated in the accompanying drawings. The embodi-
ment is described below to explain the present invention
by referring to the figures.
[0028] FIG 1 is a view illustrating a refrigerant cycle of
an air conditioner according to an embodiment of the
present invention. As shown in FIG. 1, the air conditioner
includes an outdoor unit 120, first to third indoor units
140a, 140b, and 140c, and a mode change unit (MCU)
160.
[0029] In the outdoor unit 120 is provided a four-way
valve 124, which decides the flow direction of refrigerant
discharged from a compressor 122. Specifically, the four-
way valve 124 is constructed in a structure in which its
refrigerant channel is changed such that high-tempera-
ture and high-pressure refrigerant discharged from the
compressor 122 flows to a high-pressure gas pipe elec-
tronic valve 186a and an outdoor heat exchanger 126
during a main cooling operation, and its refrigerant chan-
nel is changed such that refrigerant is supplied to the first
to third indoor units 140a, 140b, and 140c through a
check valve 188 and the mode change unit 160 during a
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main heating operation. The outdoor heat exchanger 126
performs heat exchange between outdoor air introduced
into the outdoor unit 120 through an outdoor unit fan 102
and the refrigerant. In the outdoor unit 120 is also pro-
vided an outdoor electronic expansion valve 128 to ex-
pand refrigerant, a liquid receiver 130 to separate liquid-
state refrigerant from gas-state refrigerant, and an accu-
mulator 132. The refrigerant flow between the first to third
indoor units 140a, 140b, and 140c and the outdoor unit
120 is achieved through a high-pressure gas pipe 134
and a low-pressure gas pipe 136.
[0030] The piping and the valve location in the outdoor
unit 120 are as follows. The low-pressure gas pipe 136
is connected to the inlet side of the compressor 122 via
the accumulator 132, and a high-pressure liquid pipe 138
is connected to the outdoor electronic expansion valve
128 via the liquid received 130. An outdoor electronic
valve 182a and a check valve 182b, which are connected
in parallel to the outdoor electronic expansion valve 128,
are opened during the cooling operation. As a result, the
liquid refrigerant discharged from the outdoor heat ex-
changer 126 flows through the outdoor electronic valve
182a and the check valve 182b, i.e., the refrigerant by-
passes the outdoor electronic expansion valve 128. Con-
sequently, the refrigerant is supplied to the MCU 160
without loss of pressure. On the other hand, the outdoor
electronic valve 182a is fully closed during the heating
operation. Consequently, the refrigerant flows through
the outdoor electronic expansion valve 128 such that the
refrigerant is expanded.
[0031] Between the four-way valve 124 and the inlet
of the outdoor heat exchanger 126 is connected a high-
pressure branch pipe 184, which diverges from the high-
pressure gas pipe 134. On the high-pressure branch pipe
184 are mounted the high-pressure gas pipe electronic
valve 186a, which is an opening and closing valve, and
a check valve 186b to prevent backward-flow of the re-
frigerant from the high-pressure gas pipe 134. Between
the four-way valve 124 and the high-pressure liquid pipe
138 is also mounted another check valve 188 to prevent
backward-flow of the refrigerant.
[0032] The first to third indoor units 140a, 140b, and
140c are connected in parallel to the outdoor unit 120.
The first to third indoor units 140a, 140b, and 140c include
first to third indoor heat exchangers 142a, 142b, and
142c, and first to third indoor electronic expansion valves
144a, 144b, and 144c, respectively.
[0033] The MCU 160 serves to switch between the
cooling and heating operations of the first to third indoor
units 140a, 140b, and 140c. The MCU 160 includes first
to third high-pressure gas branch pipes 166a, 166b, and
166c, which diverge from the high-pressure gas pipe 134.
First to third heating valves 162a, 162b, and 162c are
mounted on the first to third high-pressure gas branch
pipes 166a, 166b, and 166c, respectively. The MCU 160
further includes first to third low-pressure gas branch
pipes 168a, 168b, and 168c, which diverge from the low-
pressure gas pipe 136. First to third cooling valves 164a,

164b, and 164c are mounted on the first to third low-
pressure gas branch pipes 168a, 168b, and 168c, re-
spectively.
[0034] The first heating valve 162a and the first cooling
valve 164a are connected to a first refrigerant pipe 170a,
which is connected to the first indoor heat exchanger
142a. The second and third heating valves 162b and
162c and the second and third cooling valves 164b and
164c are connected to second and third refrigerant pipes
170b and 170c in consecutive order. An MCU electronic
valve 104 is mounted on the refrigerant pipe between the
respective first to third indoor electronic expansion valves
144a, 144b, and 144c and the liquid receiver 130 of the
outdoor unit 120. The MCU electronic valve 104 is
opened, when the number of the indoor units performing
the cooling operation is greater than the number of the
indoor units performing the heating operation, to control
the refrigerant discharged from the indoor unit performing
the cooling operation not to be excessively supplied to
the indoor unit performing the heating operation.
[0035] FIG. 2 is a view illustrating a control system of
the air conditioner shown in FIG. 1. As shown in FIG. 2,
the outdoor unit 120 further includes an outdoor unit mi-
crocomputer 202 to control components of the outdoor
unit 120. The first to third indoor units 140a, 140b, and
140c further include first to third indoor unit microcom-
puters 206a, 206b, and 206c to control components of
the first to third indoor units, respectively. The MCU 160
further includes a MCU microcomputer 204 to control the
first to third cooling valves 164a, 164b, and 164c and the
first to third heating valves 162a, 162b, and 162c.
[0036] The outdoor unit 120 is operated in any one of
"cooling mode," "heating mode," "main cooling mode,"
and "main heating mode" depending upon the ratio of
cooling capacity to heating capacity needed by the indoor
units 140a, 140b, and 140c. The "cooling mode" is an
operation mode performed when only the cooling capac-
ity is needed by the indoor units 140a, 140b, and 140c,
but the heating capacity is not needed by the indoor units
140a, 140b, and 140c. The "heating mode" is an opera-
tion mode performed when only the heating capacity is
needed by the indoor units 140a, 140b, and 140c, but
the cooling capacity is not needed by the indoor units
140a, 140b, and 140c. The "main cooling mode" is an
operation mode performed when the cooling capacity
needed by the indoor units 140a, 140b, and 140c is great-
er than the heating capacity needed by the indoor units
140a, 140b, and 140c. The "main heating mode" is an
operation mode performed when the heating capacity
needed by the indoor units 140a, 140b, and 140c is great-
er than the cooling capacity needed by the indoor units
140a, 140b, and 140c.
[0037] FIG. 3 is a flow chart illustrating a method of
controlling an air conditioner according to an embodiment
of the present invention. As shown in FIG. 3, indoor air
temperature and outdoor air temperature are measured,
and user-set temperatures set for the respective indoor
units 140a, 140b, and 140c are determined (302). Based
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on the indoor air temperature, the outdoor air tempera-
ture, and the user-set temperatures for the indoor units,
necessary cooling capacity and heating capacity are cal-
culated (304). FIG. 3 shows that the operation is initiated
in the "main cooling mode," and the operation mode is
changed to the "heating mode" and the "main heating
mode."
[0038] Specifically, when the cooling operation is
needed in the first indoor unit 140a and the second indoor
unit 140b, the heating operation is needed in the third
indoor unit 140c, and the total cooling capacity needed
by the first indoor unit 140a and the second indoor unit
140b is greater than the heating capacity needed by the
third indoor unit 140c, as a result of the calculation of
necessary cooling capacity and heating capacity, the air
conditioner is operated in the "main cooling mode" (306).
At this time, the cooling operation is performed in the first
indoor unit 140a and the second indoor unit 140b, and
the heating operation is performed in the third indoor unit
140c.
[0039] When the heating operation is needed in the
first indoor unit 140a (’yes’ of 308), and the heating op-
eration is needed in the second indoor unit 140b (’yes’
of 310) during the operation in the "main cooling mode,"
the operation mode is changed from the "main cooling
mode" to the "heating mode" (312). At this time, the heat-
ing operation is performed in all the indoor units 140a,
140b, and 140c.
[0040] On the other hand, when the heating operation
is needed in the first indoor unit 140a, which is in the
cooling operation (’no’ of 310), or the heating operation
is needed in the second indoor unit 140b (’yes’ of 314),
the operation mode is changed from the "main cooling
mode" to the "main heating mode" (316). At this time, the
cooling operation is performed in one of the first and sec-
ond indoor units 140a and 140b, and the heating opera-
tion is performed in the other indoor units.
[0041] When the cooling operation is continuously per-
formed in the first indoor unit 140a and the second indoor
unit 140b (’no’ of 314), the air conditioner is continuously
operated in the "main cooling mode" without changing
the operation mode (318).
[0042] The cooling valves 164a, 164b, and 164c and
the heating valves 162a, 162b, and 162c are normally
closed type valves, which use power only when the
valves are opened, thereby reducing power consump-
tion. When the normally closed type valves are turned
on (opened), refrigerant forcibly flows in a predetermined
direction. When the normally closed type valves are
turned off, however, the refrigerant may flow backward
from the high-pressure side to the low-pressure side ir-
respective of the predetermined direction. Due to the
backward-flow of the refrigerant, chattering noise is gen-
erated from the valves.
[0043] In the embodiment of the present invention, a
control method, which will be described below in detail
with reference to FIGS. 4 to 7, is performed to reduce
the chattering noise generated when the operation mode

is changed from the "main cooling mode" to the "heating
mode" or the "main heating mode" (312 and 316 of FIG.
3).
[0044] FIG. 4 is a flow chart illustrating a control meth-
od when the operation mode is changed from the "main
cooling mode" to the "heating mode" in the method of
controlling the air conditioner shown in FIG. 3. As shown
in FIG. 4, the compressor 122 is turned off (stopped), a
hot gas bypass valve 106 is turned on (opened), and the
first and second cooling valves 164a and 164b are turned
off (closed) so as to change the operation mode from the
"main cooling mode" to the "heating mode" (402). In this
state, when a first predetermined time t1 (for example,
approximately 1 minute) has elapsed (’yes’ of 404), all
of the cooling valves and the heating valves of the indoor
units performing the operation are turned on (406). In this
embodiment, the first to third cooling valves 162a, 162b,
and 162c and the first and second heating valves 164a
and 164b are turned on (opened) except for the third
heating valve 164c of the third indoor unit 140c, which
has already been turned on.
[0045] In this state, when a second predetermined time
t2 (for example, approximately 2 minutes) has elapsed
(’yes’ of 408), the compressor 122 is turned on such that
the operation is performed in the "heating mode," and
the first to third cooling valves 164a, 164b, and 164c are
all turned off (410). At this time, the first to third heating
valves 162a, 162b, and 162c remain off. The hot gas
bypass valve 106 remains on for a third predetermined
time t3 (for example, approximately 1 minute) even after
the compressor 122 has been turned on. When the third
predetermined time has elapsed (’yes’ of 412), the hot
gas bypass valve 106 is turned off (414). The reason why
there is a gap between the point of time when the com-
pressor 122 is turned on and the point of time when the
hot gas bypass valve 106 is turned off is to smoothly
operate the compressor 122. As the hot gas bypass valve
106 is turned off while the compressor 122 is on, the low-
pressure section of the refrigerant cycle is maintained at
low pressure, the high-pressure section of the refrigerant
cycle is maintained at high pressure, and the needed
heating operation is performed in the respective indoor
units (416).
[0046] FIG. 5 is a timing chart illustrating the operation
and pressure characteristics of the respective compo-
nents in the control method shown in FIG. 4. As shown
in FIG. 5, when the cooling valves 164a and 164b of the
first and second indoor units 140a and 140b, which need
to be changed from the cooling operation to the heating
operation, are turned off at the point of time when the
compressor 122 is turned off and around the point of time
when the hot gas bypass valve 106 is turned on (prefer-
ably, at the same time), the pressure of the low-pressure
section of the refrigerant cycle (for example, approxi-
mately 5 kg/cm2) is gradually increased to a middle pres-
sure (for example, approximately 10 kg/cm2). As a result,
the outlet-side pressure of the first and second indoor
units 140a and 140b, which have performed the cooling
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operation, is also gradually increased from the low pres-
sure (approximately 5 kg/cm2) to the middle pressure
(approximately 10 kg/cm2).
[0047] On the other hand, when the cooling valves
164a and 164b of the first and second indoor units 140a
and 140b, which have performed the cooling operation,
are not turned off at the point of time when the compressor
122 is turned off and around the point of time when the
hot gas bypass valve 106 is turned on, but, as indicated
by an arrow 502 of FIG. 5, the cooling valves 164a and
164b are turned off later than the point of time when the
compressor 122 is turned off and the point of time when
the hot gas bypass valve 106 is turned on, the outlet-side
pressure of the first and second indoor units 140a and
140b, which have performed the cooling operation, has
a pressure characteristic 504 as indicated by a dotted
line of FIG. 5(I). Specifically, the outlet-side pressure of
the first and second indoor units 140a and 140b, which
have performed the cooling operation, is maintained at
the low pressure (approximately 5 kg/cm2) until the point
of time when the cooling valves 140a and 140b are turned
off is reached. On the other hand, the pressure of the
low-pressure section (i.e., the low-pressure gas pipe 136)
is increased to the middle pressure (approximately 10
kg/cm2) by the pressure equilibrium between the low-
pressure section and the high-pressure section due to
the turn-on of the hot gas bypass valve 106. When the
cooling valves 164a and 164b of the first and second
indoor units 140a and 140b, which have performed the
cooling operation, are turned off, while the outlet-side
pressure of the first and second indoor units 140a and
140b, which have performed the cooling operation, is the
lower pressure (approximately 5 kg/cm2), the pressure
of the low-pressure section is the middle pressure (ap-
proximately 10 kg/cm2), and therefore, the pressure dif-
ference is great, as described above, the pressure dif-
ference between opposite ends of the respective first and
second cooling valves 164a and 164b is increased to
approximately 5 kg/cm2. Due to this pressure difference,
refrigerant flows backward from the low-pressure section
of the refrigerant cycle to the first and second indoor units
140a and 140b through the first and second cooling
valves 164a and 164b. This backward-flow of the refrig-
erant generates chattering noise from the first and sec-
ond cooling valves 164a and 164b.
[0048] Consequently, as shown in FIGS. 4 and 5, when
the cooling valves 164a and 164b of the first and second
indoor units 140a and 140b, which need to be changed
from the cooling mode to the heating mode, are turned
off at the point of time when the compressor 122 is turned
off and around the point of time when the hot gas bypass
valve 106 is turned on (preferably, at the same time), the
pressure of the low-pressure section of the refrigerant
cycle and the outlet-side pressure of the first and second
indoor units 140a and 140b are gradually increased in
unison from the low pressure (approximately 5 kg/cm2)
to the middle pressure (approximately 10 kg/cm2). As a
result, the backward-flow of the refrigerant due to the

pressure difference does not occur, and therefore, the
chattering noise due to the backward-flow of the refrig-
erant is hardly generated.
[0049] FIG. 6 is a flow chart illustrating a control meth-
od when the operation mode is changed from the "main
cooling mode" to the "main heating mode" in the method
of controlling the air conditioner shown in FIG. 3. As
shown in FIG. 6, the compressor 122 is turned off
(stopped), the hot gas bypass valve 106 is turned on
(opened), and the first cooling valve 164a of the first in-
door unit 140a, which needs to be changed from the cool-
ing mode to the heating mode, are turned off (closed) so
as to change the operation mode from the "main cooling
mode" to the "main heating mode" (602). In this state,
when the first predetermined time t1 (for example, ap-
proximately 1 minute) has elapsed (’yes’ of 604), all of
the cooling valves and the heating valves of the indoor
units performing the operation are turned on (606). In this
embodiment, the first cooling valve 164a, the first heating
valve 162a, the second heating valve 162b, and the third
cooling valve 164 are turned on (opened).
[0050] In this state, when the second predetermined
time t2 (for example, approximately 2 minutes) has
elapsed (’yes’ of 608), the compressor 122 is turned on
such that the operation is performed in the "main heating
mode," the first and third cooling valves 164a and 164c
and the second heating valve 162b are turned off, the
first and third heating valves 162a and 162c and the sec-
ond cooling valve 164b remain on (610). The hot gas
bypass valve 106 remains on for the third predetermined
time t3 (for example, approximately 1 minute) even after
the compressor 122 has been turned on. When the third
predetermined time has elapsed (’yes’ of 612), the hot
gas bypass valve 106 is turned off (614). As the hot gas
bypass valve 106 is turn off while the compressor 122 is
on, the low-pressure section of the refrigerant cycle is
maintained at low pressure, the high-pressure section of
the refrigerant cycle is maintained at high pressure, and
the needed heating operation is selectively performed in
the respective indoor units (616).
[0051] FIG. 7 is a timing chart illustrating the operation
and pressure characteristics of the respective compo-
nents in the control method shown in FIG. 6. As shown
in FIG. 7, when the first cooling valve 164a of the first
indoor unit 140a, which needs to be changed from the
cooling operation to the heating operation, is turned off
at the point of time when the compressor 122 is turned
off and around the point of time when the hot gas bypass
valve 106 is turned on (preferably, at the same time), the
pressure of the low-pressure section of the refrigerant
cycle (approximately 5 kg/cm2) is gradually increased to
the middle pressure (approximately 10 kg/cm2). As a re-
sult, the outlet-side pressure of the first indoor unit 140a,
which has performed the cooling operation, is also grad-
ually increased from the low pressure (approximately 5
kg/cm2) to the middle pressure (approximately 10
kg/cm2) as in the low-pressure section.
[0052] On the other hand, when the first cooling valve
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164a of the first indoor unit 140a, which has performed
the cooling operation, is not turned off at the point of time
when the compressor 122 is turned off and around the
point of time when the hot gas bypass valve 106 is turned
on, but, as indicated by an arrow 702 of FIG. 7, the first
cooling valve 164a is turned off later than the point of
time when the compressor 122 is turned off and the point
of time when the hot gas bypass valve 106 is turned on,
the outlet-side pressure of the first indoor unit 140a, which
has performed the cooling operation, has a pressure
characteristic 704 as indicated by a dotted line of FIG. 7
(I). As a result, chattering noise is generated as previ-
ously described with reference to FIG. 5.
[0053] Consequently, as shown in FIG. 7, when the
first cooling valve 164a of the first indoor unit 140a, which
needs to be changed from the cooling mode to the heat-
ing mode, is turned off at the point of time when the com-
pressor 122 is turned off and around the point of time
when the hot gas bypass valve 106 is turned on (prefer-
ably, at the same time), the pressure of the low-pressure
section of the refrigerant cycle and the outlet-side pres-
sure of the first indoor unit 140a are gradually increased
in unison from the low pressure (approximately 5 kg/cm2)
to the middle pressure (approximately 10 kg/cm2). As a
result, the backward-flow of the refrigerant due to the
pressure difference does not occur, and therefore, the
chattering noise due to the backward-flow of the refrig-
erant is not generated.
[0054] As apparent from the above description, the
cooling valves of the indoor units, which need to be
changed from the cooling mode to the heating mode, are
turned off at the point of time when the compressor is
turned off and around the point of time when the hot gas
bypass valve is turned on. Consequently, the preset in-
vention has the effect of reducing the pressure difference
between the high-pressure and low-pressure sections of
the refrigerant cycle, greatly reducing the chattering
noise generated due to the backward-flow of the refrig-
erant in the cooling valves, and therefore, greatly improv-
ing satisfaction of users (consumers).
[0055] Although a few embodiments of the present in-
vention have been shown and described, it would be ap-
preciated by those skilled in the art that changes may be
made in this embodiment without departing from the
scope of the invention, which is defined in the appended
claims.

Claims

1. An air conditioner comprising:

a compressor (122);
at least one indoor unit (140a,140b,140c);
a mode change unit (160) including a cooling
valve (164a,164b,164c) openable to perform a
cooling operation of the indoor unit (140a,140b,
140c) and a heating valve (162a,162b,162c)

openable to perform a heating operation of the
indoor unit (140a,140b,140c);
a refrigerant cycle to connect the compressor
(122), the mode change unit (160), and the in-
door unit (140a,140b,140c);
a hot gas bypass valve (106) disposed between
inlet and outlet sides of the compressor (122);
characterized by
a controller (202,204,206a,206b,206c) to con-
trol the cooling valve (164a,164b,164c) to be
turned off for a first predetermined time (TI) at
the same time as or almost simultaneously to
the point of time when the hot gas bypass valve
(106) is turned on, when operation mode of the
indoor unit (140a,140b,140c) is changed from
cooling mode to heating mode, so as to minimize
the difference between the pressure of a high-
pressure section of the refrigerant cycle and the
pressure of an outlet side of the indoor unit
(140a,140b,140c).

2. The air conditioner according to claim 1, wherein the
controller (202,204,206a,206b,206c) is adapted to
control the compressor (122) to be turned off around
the point of time when the hot gas bypass valve is
turned on.

3. The air conditioner according to claim 2, wherein the
controller (202,204,206a,206b,206c) is adapted to
control the compressor (122) to be turned on and
the cooling valve (164a,164b,164c) to be turned off
when a second predetermined time (T2) has elapsed
after the cooling valve (164a,164b,164c) and the
heating valve (162a,162b,162c) are turned on.

4. The air conditioner according to claim 3, wherein the
controller (202,204,206a,206b,206c) is adapted to
control the hot gas bypass valve (106) to be turned
off when a third predetermined time (T3) has elapsed
after the compressor (122) is turned on.

5. The air conditioner according to claim 1, wherein the
controller (202,204,206a,206b,206c) is adapted to
control the cooling valve (164a,164b,164c) and the
heating valve (162a,162b,162c) to be turned on after
the first predetermined time (T1) has elapsed.

6. The air conditioner according to claim 1, wherein the
cooling valve (164a,164b,164c) and the heating
valve (162a,162b,162c) are normally closed type
valves, which are adapted to be turned on to make
refrigerant forcibly flow in a predetermined direction.

7. The air conditioner according to claim 1, wherein,
the at least one indoor unit (140a,140b,140c) com-
prises a plurality of indoor units (140a,140b,140c),
and, when the total heating capacity needed in the
indoor units (140a,140b,140c) is greater than the to-
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tal cooling capacity, the controller (202,204,206a,
206b,206c) is adapted to control the cooling valve
(164a,164b,164c) to be turned off so as to minimize
the difference between the pressure of a high-pres-
sure section of the refrigerant cycle and the pressure
of outlet sides of the indoor units (140a,140b,140c).

8. The air conditioner according to claim 1, wherein the
controller (202,204,206a,206b,206c) is adapted to
control the cooling valve (164a,164b,164c) to be
turned off for the first predetermined time such that
the pressure of the high-pressure section of the re-
frigerant cycle and the pressure of the outlet side of
the indoor unit (140a,140b,140c) can be increased
in unison to a middle pressure, which is between a
low pressure and a high pressure.

9. A method of controlling an air conditioner comprising
a compressor, at least one indoor unit, a mode
change unit including a cooling valve openable to
perform a cooling operation of the indoor unit and a
heating valve openable to perform a heating opera-
tion of the indoor unit, a refrigerant cycle to connect
the compressor, the mode change unit, and the in-
door unit, and a hot gas bypass valve disposed be-
tween inlet and outlet sides of the compressor,
wherein the method is
characterized by
controlling the cooling valve to be turned off for a first
predetermined time at the same time as or almost
simultaneously to the point of time when the hot gas
bypass valve is turned on, when operation mode of
the indoor unit is changed from cooling mode to heat-
ing mode, so as to minimize the difference between
the pressure of a high-pressure section of the refrig-
erant cycle and the pressure of an outlet side of the
indoor unit.

10. The method according to claim 9, further comprising:

controlling the compressor to be turned off
around the point of time when the hot gas bypass
valve is turned on.

11. The method according to claim 10, further compris-
ing:

controlling the compressor to be turned on and
the cooling valve to be turned off when a second
predetermined time has elapsed after the cool-
ing valve and the heating valve are turned on.

12. The method according to claim 11, further compris-
ing:

controlling the hot gas bypass valve to be turned
off when a third predetermined time has elapsed
after the compressor is turned on.

13. The method according to claim 9, further comprising:

controlling the cooling valve and the heating
valve to be turned on after the first predeter-
mined time has elapsed.

14. The method according to claim 9, wherein the cool-
ing valve and the heating valve are normally closed
type valves, which are turned on to make refrigerant
forcibly flow in a predetermined direction.

15. The method according to claim 9, wherein the at least
one indoor unit comprises a plurality of indoor units,
and the method further comprises:

when the total heating capacity needed in the
indoor units is greater than the total cooling ca-
pacity, controlling the cooling valve to be turned
off so as to minimize the difference between the
pressure of a high-pressure section of the refrig-
erant cycle and the pressure of outlet sides of
the indoor units.

16. The method according to claim 9, further comprising:

controlling the cooling valve to be turned off for
the first predetermined time such that the pres-
sure of the high-pressure section of the refrig-
erant cycle and the pressure of the outlet side
of the indoor unit can be increased in unison to
a middle pressure, which is between a low pres-
sure and a high pressure.

Patentansprüche

1. Klimaanlage, umfassend:

einen Kompressor (122);
wenigstens eine Innenraumeinheit (140a, 140b,
140c);
eine Modusänderungseinheit (160), die ein Ab-
kühlungsventil (164a, 164b, 164c), das geöffnet
werden kann, um einen Abkühlungsvorgang der
Innenraumeinheit (140a, 140b, 140c) durchzu-
führen, und ein Erwärmungsventil (162a, 162b,
162c), das geöffnet werden kann, um einen Er-
wärmungsvorgang der Innenraumeinheit (140a,
140b, 140c) durchzuführen, beinhaltet;
einen Kältemittelzyklus zur Verbindung des
Kompressors (122), der Modusänderungsein-
heit (160) und der Innenraumeinheit (140a,
140b, 140c);
ein Heißgasbypassventil (106), das zwischen
Einlass- und Auslassseiten des Kompressors
(122) angeordnet ist;
gekennzeichnet durch
eine Steuerung (202, 204, 206a, 206b, 206c)
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zur Steuerung des Abkühlungsventlis (164a,
164b, 164c) dahingehend, dass dieses während
einer ersten vorbestimmten Zeit (T1) zur selben
Zeit wie oder nahezu gleichzeitig mit dem Zeit-
punkt abgestellt wird, zu dem das Heißgasby-
passventil (106) angestellt wird, wenn der Be-
triebsmodus der Innenraumeinheit (140a, 140b,
140c) vom Abkühlungsmodus zum Erwär-
mungsmodus geändert wird, um hierdurch die
Differenz zwischen dem Druck eines Hoch-
druckabschnittes des Kältemittelzyklus und
dem Druck einer Auslassseite der Innenrau-
meinheit (140a, 140b, 140c) zu minimieren.

2. Klimaanlage nach Anspruch 1, wobei die Steuerung
(202, 204, 206a, 206b, 206c) dafür ausgelegt ist, den
Kompressor (122) dahingehend zu steuern, dass
dieser um den Zeitpunkt abgestellt wird, zu dem das
Heißgasbypassventil angestellt wird.

3. Klimaanlage nach Anspruch 2, wobei die Steuerung
(202, 204, 206a, 206b, 206c) dafür ausgelegt ist, den
Kompressor (122) dahingehend, dass dieser ange-
stellt wird, und das Abkühlungsventil (164a, 164b,
164c) dahingehend, dass dieses abgestellt wird, zu
steuern, wenn eine zweite vorbestimmte Zeit (T2)
nach Anstellen des Abkühlungsventlis (164a, 164b,
164c) und des Erwärmungsventils (162a, 162b,
162c) verstrichen ist.

4. Klimaanlage nach Anspruch 3, wobei die Steuerung
(202, 204, 206a, 206b, 206c) dafür ausgelegt ist, das
Heißgasbypassventil (106) dahingehend zu steu-
ern, dass dieses abgestellt wird, wenn eine dritte vor-
bestimmte Zeit (T3) nach Anstellen des Kompres-
sors (122) verstrichen ist.

5. Klimaanlage nach Anspruch 1, wobei die Steuerung
(202, 204, 206a, 206b, 206c) dafür ausgelegt ist, das
Abkühlungsventil (164a, 164b, 164c) und das Erwär-
mungsventil (162a, 162b, 162c) dahingehend zu
steuern, dass diese angestellt werden, nachdem die
erste vorbestimmte Zeit (T1) verstrichen ist.

6. Klimaanlage nach Anspruch 1, wobei das Abküh-
lungsventil (164a, 164b, 164c) und das Erwär-
mungsventil (162a, 162b, 162c) Ventile vom norma-
lerweise geschlossenen Typ sind, die dafür ausge-
legt sind, angestellt zu werden, damit Kältemittel
zwangsweise in einer vorbestimmten Richtung
fließt.

7. Klimaanlage nach Anspruch 1, wobei die wenigstens
eine Innenraumeinheit (140a, 140b, 140c) eine
Mehrzahl von Innenraumeinheiten (140a, 140b,
140c) umfasst und dann, wenn die in den Innenrau-
meinheiten (140a, 140b, 140c) benötigte Gesamter-
wärmungskapazität größer als die Gesamtabküh-

lungskapazität ist, die Steuerung (202, 204, 206a,
206b, 206c) dafür ausgelegt ist, das Abkühlungsven-
til (164a, 164b, 164c) dahingehend zu steuern, dass
dieses abgestellt wird, um hierdurch die Differenz
zwischen dem Druck eines Hochdruckabschnittes
des Kältemittelzyklus und dem Druck von Auslass-
seiten der Innenraumeinheiten (140a, 140b, 140c)
zu minimieren.

8. Klimaanlage nach Anspruch 1, wobei die Steuerung
(202, 204, 206a, 206b, 206c) dafür ausgelegt ist, das
Abkühlungsventil (164a, 164b, 164c) dahingehend
zu steuern, dass dieses während der ersten vorbe-
stimmten Zeit abgestellt wird, damit der Druck des
Hochdruckabschnittes des Kühlmittelzyklus und der
Druck der Auslassseite der Innenraumeinheit (140a,
140b, 140c) synchron zu einem mittleren Druck, der
zwischen einem niedrigen Druck und einem hohen
Druck ist, vergrößert werden können.

9. Verfahren zum Steuern einer Klimaanlage, die einen
Kompressor, wenigstens eine Innenraumeinheit, ei-
ne Modusänderungseinheit, die ein Abkühlungsven-
til, das geöffnet werden kann, um einen Abkühlungs-
vorgang der Innenraumeinheit durchzuführen, und
ein Erwärmungsventil, das geöffnet werden kann,
um einen Erwärmungsvorgang der Innenraumein-
heit durchzuführen, beinhaltet, einen Kühlmittelzy-
klus zur Verbindung des Kompressors, der Modus-
änderungseinheit und der Innenraumeinheit, und ein
Heißgasbypassventil, das zwischen Einlass- und
Auslassseiten des Kompressors angeordnet ist, um-
fasst,
wobei das Verfahren gekennzeichnet ist durch
Steuern des Abkühlungsventils dahingehend, dass
dieses während einer ersten vorbestimmten Zeit zur
selben Zeit wie oder nahezu gleichzeitig mit dem
Zeitpunkt abgestellt wird, zu dem das Heißgasby-
passventil angestellt wird, wenn der Betriebsmodus
der Innenraumeinheit vom Abkühlungsmodus zum
Erwärmungsmodus geändert wird, um hierdurch die
Differenz zwischen dem Druck eines Hochdruckab-
schnittes des Kältemittelzyklus und dem Druck einer
Auslassseite der Innenraumeinheit zu minimieren.

10. Verfahren nach Anspruch 9, des Weiteren umfas-
send:

Steuern des Kompressors dahingehend, dass
dieser um den Zeitpunkt abgestellt wird, zu dem
das Heißgasbypassventil angestellt wird.

11. Verfahren nach Anspruch 10, des Weiteren umfas-
send:

Steuern des Kompressors dahingehend, dass
dieser angestellt wird, und des Abkühlungsven-
tils dahingehend, dass dieses abgestellt wird,
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wenn eine zweite vorbestimmte Zeit nach An-
stellen des Abkühlungsventils und des Erwär-
mungsventils verstrichen ist.

12. Verfahren nach Anspruch 11, des Weiteren umfas-
send:

Steuern des Heißgasbypassventils dahinge-
hend, dass dieses abgestellt wird, wenn eine
dritte vorbestimmte Zeit nach Anstellen des
Kompressors verstrichen ist.

13. Verfahren nach Anspruch 9, des Weiteren umfas-
send:

Steuern des Abkühlungsventils und des Erwär-
mungsventils dahingehend, dass diese ange-
stellt werden, nachdem die erste vorbestimmte
Zeit verstrichen ist.

14. Verfahren nach Anspruch 9, wobei das Abkühlungs-
ventil und das Erwärmungsventil Ventile vom nor-
malerweise geschlossenen Typ sind, die angestellt
werden, damit Kältemittel zwangsweise in einer vor-
bestimmten Richtung fließt.

15. Verfahren nach Anspruch 9, wobei die wenigstens
eine Innenraumeinheit eine Mehrzahl von Innenrau-
meinheiten umfasst und das Verfahren des Weiteren
umfasst:

dann, wenn die in den Innenraumeinheiten be-
nötigte Gesamterwärmungskapazität größer als
die Gesamtabkühlungskapazität ist, erfolgen-
des Steuern des Abkühlungsventils dahinge-
hend, dass dieses abgestellt wird, um hierdurch
die Differenz zwischen dem Druck eines Hoch-
druckabschnittes des Kältemittelzyklus und
dem Druck von Auslassseiten der Innenrau-
meinheiten zu minimieren.

16. Verfahren nach Anspruch 9, des Weiteren umfas-
send:

Steuern des Abkühlungsventils dahingehend,
dass dieses während der ersten vorbestimmten
Zeit abgestellt wird, damit der Druck des Hoch-
druckabschnittes des Kühlmittelzyklus und der
Druck der Auslassseite der Innenraumeinheit
synchron zu einem mittleren Druck, der zwi-
schen einem niedrigen Druck und einem hohen
Druck ist, vergrößert werden können.

Revendications

1. Dispositif de conditionnement d’air comprenant :

un compresseur (122) ;
au moins une unité intérieure (140a, 140b,
140c) ;
une unité de changement de mode (160) com-
prenant une vanne de refroidissement (164a,
164b, 164c) pouvant être ouverte pour réaliser
une opération de refroidissement de l’unité in-
térieure (140a, 140b, 140c) et une vanne de
chauffage (162a, 162b, 162c) pouvant être
ouverte pour réaliser une opération de chauffa-
ge de l’unité intérieure (140a, 140b, 140c) ;
un cycle de réfrigérant pour relier le compres-
seur (122), l’unité de changement de mode
(160), et l’unité intérieure (140a, 140b, 140c) ;
une vanne de dérivation de gaz chaud (106) dis-
posée entre les côtés aspiration et refoulement
du compresseur (122) ;
caractérisé par
un dispositif de commande (202, 204, 206a,
206b, 206c) pour commander la vanne de re-
froidissement (164a, 164b, 164c) de manière
qu’elle soit arrêtée pendant une première durée
prédéterminée (T1) en même temps que le mo-
ment dans le temps, ou presque simultanément,
où la vanne de dérivation de gaz chaud (106)
est mise en marche, lorsque le mode de fonc-
tionnement de l’unité intérieure (140a, 140b,
140c) passe du mode de refroidissement au mo-
de de chauffage, afin de ramener à un minimum
la différence entre la pression d’une section à
haute pression du cycle de réfrigérant et la pres-
sion d’un côté refoulement de l’unité intérieure
(140a, 140b, 140c).

2. Dispositif de conditionnement d’air selon la revendi-
cation 1, dans lequel le dispositif de commande (202,
204, 206a, 206b, 206c) est apte à commander le
compresseur (122) de manière qu’il soit arrêté à peu
près au moment dans le temps où la vanne de dé-
rivation de gaz chaud est mise en marche.

3. Dispositif de conditionnement d’air selon la revendi-
cation 2, dans lequel le dispositif de commande (202,
204, 206a, 206b, 206c) est apte à commander le
compresseur (122) de manière qu’il soit mis en mar-
che et la vanne de refroidissement (164a, 164b,
164c) de manière qu’elle soit arrêtée lorsqu’une
deuxième durée prédéterminée (T2) s’est écoulée
une fois que la vanne de refroidissement (164a,
164b, 164c) et la vanne de chauffage (162a, 162b,
162c) sont mises en marche.

4. Dispositif de conditionnement d’air selon la revendi-
cation 3, dans lequel le dispositif de commande (202,
204, 206a, 206b, 206c) est apte à commander la
vanne de dérivation de gaz chaud (106) de manière
qu’elle soit arrêtée lorsqu’une troisième durée pré-
déterminée (T3) s’est écoulée après que le compres-
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seur (122) a été mis en marche.

5. Dispositif de conditionnement d’air selon la revendi-
cation 1, dans lequel le dispositif de commande (202,
204, 206a, 206b, 206c) est apte à commander la
vanne de refroidissement (164a, 164b, 164c) et la
vanne de chauffage (162a, 162b, 162c) de manière
qu’elles soient mises en marche une fois que la pre-
mière durée prédéterminée (T1) s’est écoulée.

6. Dispositif de conditionnement d’air selon la revendi-
cation 1, dans lequel la vanne de refroidissement
(164a, 164b, 164c) et la vanne de chauffage (162a,
162b, 162c) sont normalement des vannes de type
fermé, qui sont aptes à être mises en marche pour
amener le réfrigérant à circuler de force dans une
direction prédéterminée.

7. Dispositif de conditionnement d’air selon la revendi-
cation 1, dans lequel l’au moins une unité intérieure
(140a, 140b, 140c) comprend une pluralité d’unités
intérieures (140a, 140b, 140c), et, lorsque la capa-
cité de chauffage totale nécessaire dans les unités
intérieures (140a, 140b, 140c) est supérieure à la
capacité de refroidissement totale, le dispositif de
commande (202, 204, 206a, 206b, 206c) est apte à
commander la vanne de refroidissement (164a,
164b, 164c) de manière qu’elle soit arrêtée afin de
ramener à un minimum la différence entre la pres-
sion d’une section à haute pression du cycle de ré-
frigérant et la pression de côtés refoulement des uni-
tés intérieures (140a, 140b, 140c).

8. Dispositif de conditionnement d’air selon la revendi-
cation 1, dans lequel le dispositif de commande (202,
204, 206a, 206b, 206c) est apte à commander la
vanne de refroidissement (164a, 164b, 164c) de ma-
nière qu’elle soit arrêtée pendant la première durée
prédéterminée afin que la pression de la section à
haute pression du cycle de réfrigérant et la pression
du côté refoulement de l’unité intérieure (140a, 140b,
140c) puissent être accrues à l’unisson jusqu’à une
pression moyenne qui se situe entre une faible pres-
sion et une haute pression.

9. Procédé pour commander un dispositif de condition-
nement d’air comprenant un compresseur, au moins
une unité intérieure, une unité de changement de
mode comprenant une vanne de refroidissement
pouvant être ouverte pour réaliser une opération de
refroidissement de l’unité intérieure et une vanne de
chauffage pouvant être ouverte pour réaliser une
opération de chauffage de l’unité intérieure, un cycle
de réfrigérant pour relier le compresseur, l’unité de
changement de mode, et l’unité intérieure, et une
vanne de dérivation de gaz chaud disposée entre
les côtés aspiration et refoulement du compresseur,
le procédé étant caractérisé par

la commande de la vanne de refroidissement de ma-
nière qu’elle soit arrêtée pendant une première du-
rée prédéterminée en même temps que le moment
dans le temps, ou presque simultanément, où la van-
ne de dérivation de gaz chaud est mise en marche,
lorsque le mode de fonctionnement de l’unité inté-
rieure passe du mode de refroidissement au mode
de chauffage, afin de ramener à un minimum la dif-
férence entre la pression d’une section à haute pres-
sion du cycle de réfrigérant et la pression d’un côté
refoulement de l’unité intérieure.

10. Procédé selon la revendication 9, comprenant en
outre :

la commande du compresseur de manière qu’il
soit arrêté à peu près au moment dans le temps
où la vanne de dérivation de gaz chaud est mise
en marche.

11. Procédé selon la revendication 10, comprenant en
outre : -

la commande du compresseur de manière qu’il
soit mis en marche et de la vanne de refroidis-
sement de manière qu’elle soit arrêtée lors-
qu’une deuxième durée prédéterminée s’est
écoulée une fois que la vanne de refroidisse-
ment et la vanne de chauffage sont mises en
marche.

12. Procédé selon la revendication 11, comprenant en
outre :

la commande de la vanne de dérivation de gaz
chaud de manière qu’elle soit arrêtée lorsqu’une
troisième durée prédéterminée s’est écoulée
après que le compresseur a été ouvert.

13. Procédé selon la revendication 9, comprenant en
outre :

la commande de la vanne de refroidissement et
de la vanne de chauffage de manière qu’elles
soient mises en marche une fois que la première
durée prédéterminée s’est écoulée.

14. Procédé selon la revendication 9, dans lequel la van-
ne de refroidissement et la vanne de chauffage sont
normalement des vannes de type fermé, qui sont
mises en marche pour amener le réfrigérant à circu-
ler de force dans une direction prédéterminée.

15. Procédé selon la revendication 9, dans lequel l’au
moins une unité intérieure comprend une pluralité
d’unités intérieures, et le procédé comprend en
outre :
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lorsque la capacité de chauffage totale néces-
saire dans les unités intérieures est supérieure
à la capacité de refroidissement totale, la com-
mande de la vanne de refroidissement de ma-
nière qu’elle soit arrêtée afin de ramener à un
minimum la différence entre la pression d’une
section à haute pression du cycle de réfrigérant
et la pression de côtés refoulement des unités
intérieures.

16. Procédé selon la revendication 9, comprenant en
outre :

la commande de la vanne de refroidissement de
manière qu’elle soit arrêtée pendant la première
durée prédéterminée afin que la pression de la
section à haute pression du cycle de réfrigérant
et la pression du côté refoulement de l’unité in-
térieure puissent être accrues à l’unisson jus-
qu’à une pression moyenne qui se situe entre
une faible pression et une haute pression.
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