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@ Muitiple room type air conditioning system and control method therefor.

&) A heat pump type muitiple room air conditioning
N system comprises a single outdoor unit (A) inciuding
< a compressor (1) and an outdoor heat exchanger (4),

a plurality of outdoor units (B, C, D) each including
@Qan indoor heat exchanger (8b, 8¢, 8d), a plurality of
[ glectric reverse expansion valves (Sb, 9¢, 9d) and a
Npturality of solenoid valves (10b, 10c, 10d), the ex-
OO pansion valves associated with the inoperating in-
SN door units of the indoor units, or such expansion
¢avalves and the solenoid valves associated with the

inoperating indoor units of the indoor units, in opera-
E'_ltion of the system, are opened or closed to change

the amount of refrigerant stored within the inoperat-

ing indoor units. The system further comprises a

coniroller (16) for sampling a subcooling degree
(SC) of the refrigerant in refrigeration circuit or super
heating degree (SH) thereof periodically and for cal-
culating and comparing the dampling data with pre-
determined vaiues, and control signal outputting
means (17) for receiving signals from the controller
and for outputting command signals to the expansion
valves and the solenoid valves associated with the
inoperating indoor units to intermittently close or
open the expan valves, or such expansion valves
and the solenoid valves.

- Xerox Copy Centre



0 282 782

FIG. |

1la.

%



1 0 282 782 : 2

MULTIPLE ROOM TYPE AIR CONDITIONING SYSTEM AND CONTROL METHOD THEREFOR

BACKGROUND OF THE INVENTION

The present invention reiates to a muitiple
room type heat pump air conditioning system in
which a single outdoor unit and a plurality of indoor
units connected to the outdoor unit and to a meth-
od for controiling excess flow of refrigerant in re-
frigeration cycle when any indoor unit is inoperat-
od.

In a conventional system, as shown in JP-A-81-
114080, in order to control an excess flow of refrig-
erant when one or more indoor units are inoperat-
ed, electric expansion vaives associated wiih the
inoperating indoor units, or such expansion valves
and solenoid vaives associated with the inoperating
indoor units are controlled to be opened or closed,
on the operation of the system, to retain the sub-
cooling degree of the operating indoor unit (in
heating operation mode of the system) or the super
heating degree thereof (in cooling operation mode
thereof) in a predetermined valiue, whereby the
amount of refrigerant circulating through the operat-
ing cycle becomes proper.

However, in such conventional system, it is not
taken into the consideration that there is a time lag
between the time when the above control is made
for the valves and the time when the subcooling
degree or the super heating degree is actually
changed. In case that such control is continuously
conducted to retain the subcooling degree or the
super heating degree in the predetermined value,
since the detected subcooling degree or the super
heating degree changes gradually, i.e. the respon-
sibifity is not so good, it is difficult to stop conduct-
ing such control when the detected subcooling
degree or the super.heating degree, just becomes
to a levei accurately identical to the predetermined
value. Accordingly the excess flow of refrigerant is
controlled inproper and immoderately, so that the
problem is raised that the operation cycle of the
refrigerant becomes unstabie. Further in the con-
ventional system, if the refrigerant flow circulating
through the operating cycle is changed, another
significant controlled variable is also changed,
whereby making a considerable effect on another
control. However, the conventional system does not
take it into the consideration. Accordingly the ex-
cess flow control causes the problem that the re-
frigerant distribution control based on the super
heating degree of the refrigerant from the compres-
sor.
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OBJECT AND SUMMARY OF THE INVENTION

An object of the present invention is to provide
an air conditioning system by which the above
mentioned problems are solved, and in which the
excess flow of refrigerant is properly controfled
corresponding to the conditions of the operating
cycle to form an effective and steady refrigeration
cycle, whereby obtaining a comfortable circum-
stance.

To this end, according to the present invention,
the system comprises a controller for receiving
data from the sensors for detecting the subcooling
degree and the super heating degree of the refrig-
erant and for calculating signals regarding to the
expansion valves associated with the inoperating
indoor units, or not only to such expansion valves
but aiso the solenoid valves associated with the
inoperating indoor units on the basis of such data
from the sensors, and a control signal outputting
means for outputting open/close control command
signals fo such expansion valves, or such expan-
sion valves and such solenoid valves, in compli-
ance with the calculated signals in the controiler, to
intermittently open or close such valves. In addi-
tion, in another respect of the present invention, the
controller receives the data corresponding to the
super heating degree of the refrigerant from the
compressor from the sensor for detecting such
data and the controller outputs signals to the con-
trol signal outputting means so as to interrupt a di-
scharge flow from the inoperating indoor units.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a circuit diagram showing a refrig-
gration cycle of one embodiment of the present
invention;

Fig. 2 is a diagram showing the operation of
the valves shown in Fig. 1;

Fig. 3 is a flow chart showing the control of
the embodiment shown in Fig. 1;

Figs. 4 and 7 are flow charts showing the
control of another embodiments;

Fig. 5 is a flow chart showing the process K
in Fig. 4; and

Fig. 6 is a diagram showing the change of
the super heating degres.
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DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The present invention will be described
hersinunder with reference to one embodiment
shown in Fig. 1. A refrigeration cycle of an air
conditioning system comprises a single outdoor
unit A and three indoor units B, C and D connected
to the outdoor unit A. The indoor unit A includes a
compressor 1, a four-way valve 2, an accumulator
3, an outdoor heat exchanger 4 and a raceiver 5
disposed in a liquid side primary pipe & through
which the liquid refrigerant flows. The pipe 6
branches out into three liquid side branching pipes
7b, 7c -and 7d. The indoor units B, C and D
comprise indoor heat exchangers 8b, 8¢ and 8d,
respectively. Electric reversible expansion valves
gh, 9¢c and 9d are disposed in the respective liquid
side branching pipes 7b, 7¢ and 7d through which
the low temperature and low pressure liquid refrig-
erant flows. In the same manner, solenoid vaives
10b, 10c and 10d are disposed in the respeciive
gas side branching pipes 11b, 11c and 11d through
which the low temperature and low pressure gas-
eous refrigerant flows. The branching pipes 11b,
11c and 11d are integrated into a gas side primary
pipe 12 through which the low temperature and low
pressure gaseous refrigerant flows. These elements
are connected to each other as shown in Fig. 1 so
as to form a heat pump type refrigeration cycle. A
control system is also provided, which includes a
sensor 13 for detecting a refrigerant condensation
temperature, provided in a condensation pipe con-
nected to a refrigerant discharge pipe from the
comprassor, a sensor 14 for detecting a tempera-
ture of a gaseous refrigerant discharged from the
compressor, sensors 15b, 15¢c and 15d for detect-
ing the respective temperatures of the refrigerant
before pressure decrease by the expansion vaives
gb, 9¢ and 9d in heating operation mode, a control-
ler 16 for processing the data from these sensors
13, 14, 15b, 15¢ and 15d and a means 17 for
outputting command signais, on the basis of the
commands from the controller 16, to the expansion
vaives 9b, 9¢ and 9d to make the opening degrees
thersof in determined levels and to the solenoid
valves 10b, 10c and 10d to close or open them.
The control system further includes sensors 18b,
18¢ and 18d provided in a conduit wall of the
respective indoor heat exchangers 8b, 8c and 8d
for detecting a saturation temperature of the refrig-
grant thersin, and sensors 19b, 19¢ and 19d pro-
vided in the respective branching pipes 11b, 11¢
and 11d for detecting a temperature of the réefriger-
ant therein.

In Fig. 2, reference numerals 20 and 21 des-
ignate a wave form representing an opening de-
gree of the electric reversible expansion valve as-
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sociated with the inoperating indoor unit and a
wave form representing an opernvclose condition of
the solencid valve associated with the inoperating
indoor unit, respectively.

The operation of the above mentioned embodi-
ment will be described hereinunder with reference
to Fig. 1 and Fig. 3 showing a flow chart of the
control therefor.

In the heating operation mode, when only one
indoor unit B is operated, the gaseous refrigerant is
delivered from the compressor 1, via the gas side
primary pipe 12, the gas side branching pipe 11b,
and the solenoid vaive 10b, to the heat exchanger
8b in which the gaseous refrigerant is heat-ex-
changed with the indoor air and radiates heat out-
sides to condense into condensation or liquid re-
frigerant. The liquid refrigerant is further delivered,
through the expansion valve 8b, the liquid side
branching pipe 7b, the liquid side primary pipe 6
and the receiver 5, to the heat exchanger 4 in
which the liquid refrigerant is heat-exchanged with
the outdoor air and absorbs heat to evaporate into
gaseous refrigerant. The gaseous refrigerant re-
turns to the compressor 1 through the four-way
valve 2 and the accumulator 3. In this case, the
expansion valves 8¢ and 9d, and the solenoid
valves 10c and 10d associated with the inoperating
indoor units C and D are fully closed.

The controller 16 calculates a temperature dif-
ference between the refrigerant temperature de-
tected by the sensor 18b and the refrigerant tem-
perature detected by the sensor 18b, or the sub-
cooling degree SC of the refrigerant (step 301). If

the subcooling degree SC is lower than the pre- °

determined level E (step 302), i.e. the subcooling
degree SC is with in a range 22a (Fig. 2), the
controller 16 decides that the amount of the refrig-
erant circulating through the refrigeration cycle is
insufficient (step 303). Thereafter, in step 304, the
coniroller 16 outputs commands to the means 17
to hold the solenoid valves 10c and 10d associated
with the inoperating units C and D in closed posi-
tions (as designated by 21a in Fig. 2) and to open
the expansion valves 8c and 8d in the predeter-
mined opening degree Hi for a period {1 (as des-
ignated by 20a in Fig. 2). Therefore, the refrigerant
in the inoperating units C and D is exiracted there-
from and after the lapse of time period t1 (step
305), the controller 16 outputs commands to the
means 17 to close the expansion vaives 8¢ and 9d
(step 308). After the lapse of time period 2 (Fig.
2) (step 307), the controiler 16 calculates the tem-
perature difference (SC) again (step 301). If such
difference is still with the range 22a, the above flow
is repeated to exiract the refrigerant from the in-
operating units C and D.

To the contrary, if the subcooling degree SC is
higher than the predetermined level F (step 302),
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i.e. the subcooling degree SC is with in a range
22h (Fig. 2), the controller 16 decides that the
amount of the refrigerant circulating through the
refrigeration cycle is excessive (step 308). There-
after, in step 309, the controller 18 outputs com-
mands to the means 17 to hold the expansion
valves 9¢ and 9d associated with the inoperating
units C and D in closed positions (as designated by
20a in Fig. 2) and to open the solencid valves 10c
and 10d for a period t3 (as designated by 21a in
Fig. 2) by means of supplying a voltage Hi (v) to
the solenoid coil thereof. After the lapse of time
period t3 (step 310), the controller 16 outputs com-
mands to the means 17 to close the solenoid
valves 10¢c and 10d (step 311). After the lapse of
time period t4 (Fig. 2) (step 312), the controiler 16
calculates the temperature difference (SC) again
(step 301). if such difference is still with the range
22h, the above flow is repeated to introduce the
refrigerant into the inoperating units C and D.

As the resuit of the above mentioned control,
when the subcooling degree SC is within a range
22¢ (Fig. 2) (step 302) and the amount of the
refrigerant circulating through the refrigeration cy-
cle is proper (step 313), the solenoid valves 10c,
10d and the expansion valves 9c¢, 9d associated
with the inoperating units C and D is held in closed
positions (as designated by 21¢ and 20¢ in Fig. 2)

so as to maintain the refrigerant within the in-

operating indoor units C and D. After the lapse of
sampling time period t5 (step 314), the process
returns back to the step 301.

In the cooling operation mode, when oniy one
indoor unit B is operated, the gaseous refrigerant is
delivered from the compressor 1, via the four-way
vaive 2, to the heat exchanger 4 in which the
gaseous refrigerant is heat-exchanged with the in-
door air and radiates heat outsides to condense
into condensate or liquid refrigerant. The liquid

refrigerant is further delivered, through the receiver’

5, the liquid side primary pipe 6, the liquid side
branching pipe 7b, and the expansion valve 39b, to
the heat exchanger 8b in which the liquid refriger-
ant is heat-exchanged with the indoor air and ab-
sorbs heat to evaporate into gaseous refrigerant.
The gaseous refrigerant returns to the compressor
1 through the solencid valve 10b, the gas side
branching pipe 11b, the gas side primary pipe 12,
the four-way valve 2 and the accumulator 3. In this
case, ihe expansion valves 9c and 9d, and the
solenoid valves 10c and 10d associated with the
inoperating indoor units C and D are fully closed.
The controller 16 calculates a temperature dif-
forence between the refrigerant temperature de-
tected by the sensor 18b and the refrigerant tem-
perature detected by the sensor 18b, or the super
heat degree SH of the refrigerant (step 315). If the
super heat degree SH is higher than the predeter-
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mined level G (step 318), the controller 16 decides
that the amount of the refrigerant circulating
through the refrigeration cycle is insufficient (step
317). Proceeded are the same steps 318 to 321 as
in case that the subcooling degree SC is lower
than the predetermined level in heating operation
mode. Therefore, the refrigerant in the inoperating
units C and D is exiracted therefrom. In this case,
since the refrigeration cycle is reversed one, the
expansion valves 9¢, 9d and the solenoid valves
10c, 10d operate reversely to each other in step
318. To the contrary, if the super heat degree SH
is lower than the predstermined level H (step 316),
the controller 16 decides that the amount of the
refrigerant circulating through the refrigeration cy-
cle is excessive (step 322). Proceseded are the
same steps 323 to 328 as in case that the sub-
cooling degree SC is higher than the predeter-
mined level in heating operation mode. Therefore,
the refrigerant is introduced into the inoperating
units C and D. In this case, since the refrigeration
cycle is reversed one, the expansion valves 3¢, 9d
and the solenoid valves 10c, 10d operate reversely
to each other in step 323.

When the super heat degree SH is within a
range 23c (Fig. 2) (step 316) and the amount of the
refrigerant circulating through the refrigeration cy-
cle is proper (step 327), as same as in the sub-
cooling degree SC is within the range 22c in the
heating operation mode, the refrigerant is main-
tained within the inoperating indoor unit. After the
lapse of sampling time period t6 (step 328), the
process returns back to the step 315.

Namely, in the above mentioned embodiment
shown in Fig. 3, the subcooling degree of the
refrigerant (in the heating operation mode) or the
super heating degree thereof (in the cooling opera-
tion mode) is detected by the sensors. When the
subcooling degree SC excesds the predetermined
range in the heating operation mode, or the super
heating degree SH is kept under the predetermined
range in the cooling operation mode, the controller
decides that the refrigerant circulates through the
refrigeration cycle in the amount greater than that
for the proper operation of the cycle, and then
outputs the commands to the command signal out-
putting means so that the expansion valves asso-
ciated with the inoperating units are held in closed
position and the solencid valves associated with
the inoperating units are switched over and held in
open position for a predetermined period in the
heating operation mode, and such expansion
valves are swiiched over and held in open position
and such solenoid valves are held in closed posi-
tion in the cooling operation mode. Therefore, the
refrigerant circulating through the refrigeration cy-
cle is introduced into and maintained within the
inoperating units to reduce the amount of the cir-
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culating refrigerant. After the lapse of the predster-
mined time period, the expansion valves and the
solenoid valves are switched over into the open
positions. The valves are held in the closed posi-
tions for the predetermined period of time so that
the refrigeration cycle is subject to the above men-
tioned control and then the subcooling degree SC
of the refrigerant and the super heating degree SH
can change. Thereafter, if the subcooling degree
SC and the super heating degree SH are not within
the desired range, the above mentioned control is
repeatedly conducted intermittently to reduce the
excess refrigerant.

In the same manner, when the subcooling de-
gree SC is kept under the predetermined range in
the heating operation mode, or the super heating
degree SH exceeds the predetermined range in the
cooling operation mode, the controller decides that
the refrigerant circulates through the refrigeration
cycle in the amount less than that for the proper
operation of the cycle, and then outputs the com-
mands o the command signal outputting means so
that the expansion valves associated with the in-
operating units are switched over and heid in open
position and the solenoid valves associated with
the inoperating units are heid in closed position for
a predetermined period in the heating operation
mode, and such expansion valves are held in
closed position and such solenoid valves are
switched over and held in open position in the
cooling operation mode. Therefore, the refrigerant
maintained within the inoperating units is di-
scharged into the refrigeration cycle to increase the
amount of the circulating refrigerant. In this case,
the controi is conducted intermittently.

Such control changes the amount of the cir-
culating refrigerant and makes any effects on the
controlled variables except such amount, e.g. the
super heating degree of the refrigerant from the
compressor. However, if the steps 329 to 332 (Fig.
4) are added to the control flow in Fig. 3, it be-
comes possible to eliminate such effects.

Accordingly, with reference to the control for
distribution of refrigerant, which is important for the
multiple room type air conditioning system, when
the dstected values, e.g. the super heating degree
of the refrigerant from the compressor satisfy the
conditions by which the distribution control is ad-
versely effected, the expansion valves and the so-
lenoid valves associated with the inoperating units
are operated to interrupt the refrigerant flow from
the inoperating units into the refrigeration cycle
regardless of the values of the detected controlled
variables in the excess refrigerant control, e.g. the
subcooling degree SC and the super heating de-
gree SH.

With regard to the above mentioned distribu-
tionr controt, the detailed explanation will be made
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hereinunder with referring to Figs. 1, 2 and 4 and
Fig. 5 which shows the process in the steps 330
and 332 in Fig. 4.

In the excess refrigerant control, since the re-
frigerant is discharged from the inoperating units
into the operating cycle, the super heating degree
of the refrigerant from the compressor is de-
creased, so that the distribution control is adversely
affected and the stability of the cycls becomes
worse. Accordingly, in this embodiment, in order to
prevent such stability from becoming worse, the
controller 16 calculates a temperature difference
between the temperature of the gaseous refrigerant
from the compressor detected by the sensor 14
and the condensing temperaturs of the refrigerant
detected by the sensor 13, or the super heating
degree TdSH of the refrigerant from the compres-
sor. The controller 16 interrupis the excess refriger-
ant control when the following conditions, or the '
process K (steps 330 and 332 in Fig. 4) are satis-
fied. Namely, the excess refrigerant controi is tem-
porary interrupted when the super heating degree
TdSH of the refrigerant from the compressor be-
comes lower than the pre-set value SHset which
makes the refrigerant distribution control proper,
i.e. TdSH-SHSet < 0 (Figs. 5 and 6). To the con-
trary, even if the super heating degree TdSH is
higher than the pre-set vaiue SHset, in a J zone
between the pre-set value SHset and a pre-set
valus J°C which is close to the pre-set value
SHset, in case that the super heating degree TdSH
has an intention of fallin down, i.e. the super heat-
ing degree TdSH at the sampling point 2 becomes
lower than the super heating degree TdSH' at the
preceding sampling point 1 and closer to the pre-
set value SHset, it is interrupted to discharge the
refrigerant from the inoperating indoor units into the
operating cycle by means of the steps 329, 330 or
331, 332, regardless of the subcooling degree or
the super heating degree. However, in case that
the super heating degree TdSH has an intention of
increasing as designated by the dotted line in Fig.
B, it is continued to discharge the refrigerant from
the inoperating indoor units into the operating cy-
cle, even though the super heating degree TdSH is
within the J zone. Accordingly, in this embodiment,
it becomes possible to eliminate the interference
between the excess refrigerant conirol and the re-
frigerant distribution control both of which are im-
portant for the muitiple room type air conditioning
system.

Incidentally, the present invention is not limited
to the above embodiments, but the following madi-
fications may be possible. For example, with re-
gard to the objections to be detected by the sen-
sors, if the sensors are disposed in other positions,
they can detect any other objects which corre-
spond to such objections. Further, even though the
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sensors 18b, 18¢c and 18d are dispensed wiih, it is
possible to calculate the saturation temperatures
which shouid be detected by the sensors 18b, 18c
and 18d by means of compensating for the de-
tected values by the sensors 13, 15b, 15¢ and 15d
with compensation coefficients such as indoor unit
capacities. Thus, various modifications are possible
within a scope of the present invention. In particu-
lar, although in the above embaodiment the process
K is provided in not only in the heating operation
mode but also in the cooling operation mode (Fig.
4), it is practically sufficient to provide the process
K only for the heating operation mode as shown in
Fig. 7. The control flow shown in Fig. 7 is substan-
tially identical to that in Fig. 4. Therefore, the
explanation therefor is omitted. The control circuit
for the embodiment shown in Fig. 7 is more simpli-
fied than that shown in Fig. 4.

In accordance with the above mentioned con-
trols, the amount of the refrigerant circulating
through the cycle is always kept proper correspon-
dence with the air conditioning conditions. There-
fore, it is possible to prevent the increase in the
pressure and the temperature of the refrigerant
from the comprassor, which increase is caused by
the increase of the amount of the refrigerant cir-
culating through the cycle. The inoperation of the
compressor which is caused by the operation of
the protection means therefor due to such increase
in the pressure and the temperature is also pre-
vented. Further, it is possible to prevent the in-
crease of the compressor temperature which is
caused by decrease of the refrigerant circulating
through the cycle and to prevent the generation of
flash gas. Accordingly, the refrigeration cycle is
kept in steady and proper, whereby a comfortable
air conditioned circumstance is obtained.

According to the present invention, even
though one or some indoor units of the muitiple
room type air conditioning system become in-
operating conditions, it is possibie to make the
refrigerant in the proper amount circulate through
the refrigeration cycle correspondence with the
number of the operating indoor units, so that the
meritorious advantages that a comfortable air con-
ditioned circumstances is obtained is given.

Claims

1. In a heat pump type muitiple room air con-
ditioning system comprising a single outdoor unit
(A) including a compressor (1) and an outdeor heat
exchanger (4), a plurality of indoor units (B, C, D)
each including an indoor heat exchanger (8b, 8c,
8d), a plurality of slectric reverse expansion valves
(9b, 9c, 9d) each provided for flowing a refrigerant
in opposite directions in the respective branching
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pipes (7b, 7¢c, 7d) into which a liquid side primary
pipe (8) connected to said outdoor unit branches
out, and a plurality of solenoid valves (10b, 10¢,
10d) each provided in the respective branching
pipes (11b, 11c, 11d) into which a gas side primary
pipe (12) connected to said outdoor unit branches
out, the expansion vaives associated with the in-
operating indoor units of said indoor units, or said
expansion vaives and the solenocid valves asso-
ciated with the inoperating indoor units of said
indoor units, in operation of said system, being
opened or closed to change the amount of refriger-
ant stored within said inoperating indoor units
whereby making the amount of refrigerant circulat-
ing through said cycle proper, characterized in that
said system further comprises a controller (16) for
sampling a subcooling degree (SC) of the refriger-
ant in refrigeration circuit in operating indoor units
of said indoor units or a super heating degree (SH)
thereof periodically and for calculating and compar-
ing the sampling data with predetermined values,
and control signal outputting means (17) for receiv-
ing signals from said controller and for outputting
command signals to said expansion valves and
said solenoid valves- associated with said inoperat-
ing indoor units to intermittently close or open said
expansion valves, or said expansion valves and
said solenoid valves, wheraeby the amount of refrig-
erant stored within said inoperating indoor units are
intermittenily changed to control an amount of re-
frigerant circulating through the cycle and then said
subcooling degree or said super heating degree in
the indoor units to be controlled is kept within a
predetermined range.

2. A heat pump type multiple room air con-
ditioning system according to Claim 1, wherein
said system further comprises a control means for
detecting a super heating degree of refrigerant
from said compressor in a refrigeration cycle and
for operate said expansion valves associated with
the inoperating indoor units of said indoor units, or
said expansion valves and said solencid valves
associated with the inoperating indoor units of said
indoor units to interrupt a refrigerant flow from said
inoperating indoor units into said refrigeration cy-
cle.

3. A heat pump type muitiple room air con-
ditioning system according to Claim 2, wherein ’
said control means is provided only in a heating
operation control circuit.

4. A method for operating an air conditioning
system comprising a refrigeration cycle including
an outdoor unit (A) having a compressor (1), an
outdoor heat exchanger (4) and a four-way valve
(2), a piurality of indoor units (B, C, D) each having
an indoor heat exchanger (8b, 8¢, 8d), a plurality of
electric reverse expansion valves (9b, Sc, 9d) each
provided for flowing a liquid refrigerant in opposite
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directions in the respective branching pipes (7b,
7c, 7d) into which a liquid side primary pipe (6)
connected to said outdoor unit branches out, and a
plurality of solencid valves (10b, 10c, 10d) each
provided in the respective branching pipes (11b,
11c, 11d) into which a gas side primary pipe (12)
connected to said outdoor unit branches out, said
method comprising a step for opening or closing
the expansion valves associated with the inoperat-
ing indoor units of said indoor units, or not only
said expansion valves but also the solenoid valves
associated with the inoperating indoor units of said
indoor units, in operation of said system, to change
the amount of refrigerant stored within said in-
operating indoor units whereby making the amount

af refrigerant circulating said cycle proper, char-

- acterized in that said method further comprises the
following steps: of determining, in heating operation
mode, that the amount of refrigerant circuiating
through the operating indoor units of said indoor
units is excess, in case that the subcooling degree
(SC) is greater than the predetermined vaiue (F),
and that the amount of refrigerant circulating
through the operating indoor units of said indoor
units is insufficient, in case that the subcooling
degree (SC) is lower than the predetermined value
(E); of determining, in cooling operation mode, that
the amount of refrigerant circulating through the
aperating indoor units of said indoor units is insuffi-
cient, in case that the super heating degree (SH) is
greater than the predetermined value (G), and that
the amount of refrigerant circulating through the
operating indoor units of said indoor units is ex-
cess, in case that the super heating degree (SH) is
lower than the predetermined value (H); of intro-
ducing a part of the circulating refrigerant into said
inoperating indoor units in case of the amount of
refrigerant is excess; and of discharging the refrig-
erant stored within said inoperating units into the
gperating cycle.
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