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(54) Method for controlling the operation of a multi-air conditioner

(57) The present invention discloses a method for
operating a multi-air conditioner in which indoor rooms
can be air-conditioned above a predetermined level.
The method includes the steps of: compressing refrig-
erant S10 at a compressor 1 provided in an outdoor unit
A and discharging the compressed refrigerant; measur-

ing S20, in heating mode or cooling mode, a pressure
of the refrigerant in a plurality of indoor heat exchangers
11 side and the compressor side; and compensating
S30 for the pressure of the refrigerant in the indoor heat
exchangers 11 side in a prescribed pressure range at a
control unit.



EP 1 371 913 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an operational
method of a multi-air conditioner, and more particularly,
to a method to compensate for refrigerant pressure of
an indoor unit.

Discussion of the Related Art

[0002] Generally, air conditioner is an apparatus to
cool/heat indoor space such as a residential space, of-
fice, restaurant and the like, and is provided with a com-
pressor and a heat exchanger to flow refrigerant and
thus cool/heat indoor air.
[0003] The development of the air conditioners is di-
rected toward a multi-air conditioner capable of perform-
ing cooling and heating at the same time so as to main-
tain more pleasant indoor environment without being af-
fected by external temperature and environment. As a
result, it became possible to cool or heat an overall room
at the same operation mode.
[0004] In these multi-air conditioners, a plurality of in-
door units are connected to a single outdoor unit. Each
indoor unit is installed in each room and is operated in
either cooling mode or heating mode to control indoor
temperature.
[0005] However, as the indoor structure becomes
complicated, locations, uses and sizes of respective
rooms are different and lengths and diameters of pipes
connecting between the outdoor unit and the respective
indoor units are also different, there is a limitation in
cooling or heating the respective rooms uniformly.
[0006] In other words, the refrigerant flowing through
an indoor unit arranged to be distant from the outdoor
unit relative to other indoor unit(s), has a refrigerant
pressure that is lower than the refrigerant pressure of
other indoor unit due to a pressure drop. This indicates
that the flow amount of the refrigerant is non-uniform,
so that the cooling or heating efficiency of the distant
indoor unit is lowered compared with other room(s).

SUMMARY OF THE INVENTION

[0007] Accordingly, the present invention is directed
to a method for controlling an operation of a multi-air
conditioner that substantially obviates one or more prob-
lems due to limitations and disadvantages of the related
art.
[0008] An object of the present invention is to provide
a method for controlling an operation of a multi-air con-
ditioner in which each room can be sufficiently air-con-
ditioned although lengths and diameters of pipes con-
necting between an indoor unit and respective outdoor
units are different from each other.

[0009] Additional advantages, objects, and features
of the invention will be set forth in part in the description
which follows and in part will become apparent to those
having ordinary skill in the art upon examination of the
following or may be learned from practice of the inven-
tion. The objectives and other advantages of the inven-
tion may be realized and attained by the structure par-
ticularly pointed out in the written description and claims
hereof as well as the appended drawings.
[0010] To achieve these objects and other advantag-
es and in accordance with the purpose of the invention,
as embodied and broadly described herein, there is pro-
vided a method for controlling an operation of a multi-
air conditioner. The method includes the steps of: com-
pressing refrigerant by a compressor provided in an out-
door unit and discharging the compressed refrigerant;
measuring, in a heating mode or a cooling mode, a pres-
sure of the refrigerant flowing i n or out a plurality of in-
door heat exchangers and the c ompressor; and com-
pensating the pressures of the refrigerant in the indoor
heat exchangers in a prescribed pressure range.
[0011] In more detail, the step of measuring the pres-
sures of the refrigerant flowing in or out the indoor heat
exchangers comprises the step of measuring the pres-
sures of the refrigerant in an inlet and outlet of each of
the heat exchangers.
[0012] The step of compensating for the pressure
comprises the steps of: comparing any one of the meas-
ured pressures of the refrigerant flowing in or out the
indoor heat exchangers with the prescribed pressure
and determining which one is greater than the other; and
increasing a compressive force of the compressor ac-
cording to the result of the comparison.
[0013] In more detail, the step of comparing pressures
comprises the step of comparing the lowest pressure of
the refrigerant flowing in or out the indoor heat exchang-
ers or an average pressure of the pressures of the re-
frigerant flowing in or out the indoor heat exchangers
side with the prescribed pressure.
[0014] Also, the step of compensating the pressure
includes the steps of: comparing any one of differences
between the pressures of the refrigerant flowing in or
out the indoor heat exchangers and the pressure of the
refrigerant flowing in or out the compressor with the pre-
scribed pressure and determining which one is greater
than the other; and increasing a compressive force of
the compressor according to the result of the compari-
son.
[0015] The step of increasing the compressive force
further includes step of gradually increasing the com-
pressive force of the compressor by a variable compres-
sor. Also, the compressor is preferably a variable com-
pressor enabling to increase the compressive force de-
pending on a variation in length or diameter of a con-
nection pipe.
[0016] When the variation in load of the multi-air con-
ditioner is large, an operation control method of a multi-
air conditioner including a constant-speed compressor
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together with the variable compressor can be selected
to increase the compressive force.
[0017] According to the aforementioned operational
method of the invention, although lengths and diameters
of pipes connecting between the respective indoor units
are different, it is possible to sufficiently air-condition the
respective rooms.
[0018] It is to be understood that both the foregoing
general description and the following detailed descrip-
tion of the present invention are exemplary and explan-
atory and are intended to provide further explanation of
the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The accompanying drawings, which are in-
cluded to provide a further understanding of the inven-
tion and are incorporated in and constitute a part of this
application, illustrate embodiment(s) of the invention
and together with the description serve to explain the
principle of the invention. In the drawings:
[0020] FIG. 1 is a schematic view exemplarily show-
ing a multi-air conditioner operated by a control method
of the present invention;
[0021] FIG. 2 is a flow chart illustrating an operational
method of a multi-air conditioner according to the
present invention; and
[0022] FIG. 3 is a flow chart illustrating an operational
method of a multi-air conditioner in which the compres-
sive force is increased at multi-stages.

DETAILED DESCRIPTION OF THE INVENTION

[0023] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings.
Wherever possible, the same reference numbers will be
used throughout the drawings to refer to the same or
like parts.
[0024] To help the understanding of the present inven-
tion, functions of a multi-air conditioner will be first de-
scribed. Air conditioner functions to cool or heat an in-
door space such as a residential space, office, restau-
rant and the like.
[0025] In such an air conditioner, in a cooling mode,
heat is radiated to outdoor air after a low pressure re-
frigerant absorbing indoor heat is compressed to a high
pressure refrigerant. On the contrary, in the heating
mode, inverse operation is performed.
[0026] FIG. 1 shows an overall construction of a multi-
air conditioner operated by a control method of the
present invention.
[0027] As shown in FIG. 1, the multi-air conditioner
includes an outdoor unit (A) installed at an outdoor site
and exchanging heat with the outdoor air, a plurality of
indoor units (B: B1, B2, B3) respectively installed at in-
door rooms and exchanging heat with indoor air, a pres-
sure control unit (C) which is supplied with pressures of

indoor heat exchangers 11 provided in the indoor units
(B) and pressure of a compressor 1, for increasing the
pressure of the compressor 1 such that each of the pres-
sures of the indoor heat exchangers 11 is held above a
predetermined pressure, and connection pipes 20, 21
connecting between the outdoor unit and the respective
indoor units.
[0028] The outdoor unit (A) functions to compress re-
frigerant and exchange heat with outdoor air. The out-
door unit (A) includes a compressor for compressing the
refrigerant, a flow control unit 2 for controlling the flow
of the refrigerant compressed in the compressor de-
pending on an operation condition, an outdoor heat ex-
changer 3 connected with the flow control unit 2, and a
pressure sensor 8 for measuring the pressure of the
compressor 1.
[0029] The compressor 1 preferably includes a varia-
ble compressor 1a capable of increasing the compres-
sive force depending on a pressure difference in the in-
door heat exchanger 11 due to the length or diameter of
the connection pipes. More preferably, the compressor
1 further includes a constant-speed compressor 1b.
[0030] The indoor unit 1 includes the indoor heat ex-
changers 11, a cooling mode electronic expansion valve
12 connected with the indoor heat exchangers 11, and
a pressure sensor 13 provided on the c onnection pipe
of the indoor heat exchanger, for measuring the refrig-
erant pressure.
[0031] The pressures of the indoor heat exchangers
11 may be measured by a method that the temperature
sensed by the temperature sensor is converted into a
pressure.
[0032] In the meanwhile, the operation mode includes
a cooling mode for cooling indoor air and a heating mode
for heating indoor air. The flow of the refrigerant dis-
charged from the compressor 1 is controlled by the flow
control unit 2. The flow control unit 2 may be realized by
4-way valve.
[0033] Reviewing the refrigerant flow in the cooling
mode, the refrigerant discharged from the compressor
1 passes through the 4-way valve and is again sucked
into the compressor via the outdoor heat exchanger 3,
the electronic expansion valve 12 of the indoor unit and
the indoor heat exchangers 11 sequentially.
[0034] In the meanwhile, in the heating mode, the re-
frigerant discharged from the compressor 1 is guided
into the indoor heat exchanger 11 by the 4-way valve to
exchange heat. The refrigerant discharged from the in-
door heat exchangers 11 is again sucked into the com-
pressor 1 via the heating mode electronic expansion
valve 9a of the outdoor unit and the outdoor heat ex-
changer 3.
[0035] Next, the structure of the aforementioned mul-
ti-air conditioner and a method for controlling an opera-
tion of the multi-air conditioner will be described with ref-
erence to the accompanying drawings.
[0036] Referring to FIGs. 1 to 3, the method includes
the steps of: (S10) compressing refrigerant by the com-
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pressor 1 provided in the outdoor unit (A) and discharg-
ing the compressed refrigerant; (S20) measuring, in
heating mode or cooling mode, pressures of the refrig-
erant flowing in or out a plurality of indoor heat exchang-
ers 11 and the compressor 1; and (S30) compensating
the pressures of the refrigerant in the indoor heat ex-
changers 11 in a set pressure range.
[0037] Hereinafter, the aforementioned steps will be
described in more detail.
[0038] First, the compressor 1 provided in the indoor
unit (A) compresses a low pressure refrigerant to a high
pressure refrigerant and discharges the compressed re-
frigerant. The discharged refrigerant flows into the in-
door heat exchangers 11 via predetermined paths ac-
cording to the cooling mode or the heating mode as
aforementioned.
[0039] After the compressing step S10, the pressures
of the refrigerant flowing in or out the indoor heat ex-
changers 11 and the compressor 1 are measured by the
pressure sensor provided in the indoor unit and the com-
pressor 1.
[0040] In more detail, the pressure in an inlet refriger-
ant pressure of each of the indoor heat exchangers 11
is measured depending on the operation modes. Here,
the pressures of the refrigerant flowing in or out the in-
door heat exchangers 11 can be measured by a method
that the temperature measured by a temperature sensor
is converted to a pressure stored in the temperature
sensor.
[0041] In the meantime, the step of compensating the
pressure includes the steps of: (S31) comparing anyone
of the measured pressures of the refrigerant flowing in
or out the indoor heat exchangers 11 with the prescribed
pressure stored and determining which one is greater
than the other; and (S32) increasing a compressive
force of the compressor according to the result of the
comparison.
[0042] Herein, comparing pressures is preferably per-
formed on the basis of the lowest pressure of the pres-
sures of the refrigerant flowing in or out the indoor heat
exchangers 11, i.e., on the basis of the indoor heat ex-
changer with the lowest pressure. Alternatively, the step
of comparing pressures can be performed by comparing
an average pressure of the pressures of the refrigerant
flowing in or out the indoor heat exchangers 11 with the
prescribed pressure.
[0043] Also, the step of comparing the pressures can
be performed by comparing any one of differences be-
tween the pressures of the refrigerant flowing in or out
the indoor heat exchangers 11 and the pressure of the
refrigerant flowing in or out the compressor 1 with the
set pressure and determining which one is greater than
the other. This comparing step will be described in an
embodiment described later.
[0044] The step (S32) of increasing the compressive
force according to the comparing result at the pressure
control unit (C) is performed when the measured value
is below the prescribed pressure.

[0045] Preferably, the step (S32) of increasing the
compressive force includes the step (S320) of gradually
increasing the compressive force of the compressor. Al-
so, in the step (S32) of increasing the compressive
force, the compressor 1 is preferably a variable com-
pressor 1a capable of increasing the compressive force
depending on a variation in length or diameter of a con-
nection pipe.
[0046] More preferably, the compressor 1 is config-
ured to further include a constant-speed compressor 1b
along with the variable compressor 1a to correspond to
a variation in the load of the multi-air conditioner.
[0047] Hereinafter, there will be described a method
for controlling an operation of a multi-air conditioner ac-
cording to another embodiment of the invention with ref-
erence to FIGs. 1, 2 and 3. Since the basic constitution
of the multi-air conditioner is the same as that described
in the previous embodiment, its description will be omit-
ted hereinafter.
[0048] As aforementioned, a basic operational meth-
od of a multi-air conditioner includes the steps of: (S 10)
compressing refrigerant by the compressor 1 provided
in the outdoor unit (A) and discharging the compressed
refrigerant; (S20) measuring, in the heating mode or the
cooling mode, pressures of the refrigerant flowing in or
out a plurality of indoor heat exchangers 11 and the com-
pressor 1; and (S30) compensating the pressures of the
refrigerant in the indoor heat exchangers 11 in a set
pressure range at the pressure control unit.
[0049] Preferably, the step (S20) of measuring the
pressure includes the steps of: measuring, in the cooling
mode, an inlet refrigerant pressure 13a of each of the
indoor heat exchangers 11 and an inlet refrigerant pres-
sure (suction terminal) 8b of the compressor 1 consid-
ering flow of the refrigerant.
[0050] The reason is why in the cooling mode, the re-
frigerant flows into the compressor 1 via the indoor heat
exchangers 11 and accordingly, measuring the pressure
of the refrigerant in the suction terminal 8b permits an
operator to relatively accurately catch the lowering in the
pressure while the phase of the refrigerant in the com-
pressor 1 is held equal to the phase of the refrigerant of
the indoor heat exchangers 11. And, since the pressure
of the refrigerant in the inlet 13a of the indoor heat ex-
changers 11 is in a less reduced state compared with
the pressure in the outlet 13b, measuring the pressure
of the refrigerant in the inlet 13a causes a larger pres-
sure difference than measuring the pressure of the re-
frigerant in the outlet 13b, which allows the operator to
measure the pressure difference more easily.
[0051] In the heating mode, it is preferable to measure
the outlet refrigerant pressure of each of the indoor heat
exchangers 11 and the outlet refrigerant pressure (dis-
charge terminal) of the compressor considering flow of
the refrigerant.
[0052] The reason is why in the heating mode, the re-
frigerant is discharged from the compressor 1 and flows
the indoor heat exchangers 11 and accordingly, meas-
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uring the pressure of the refrigerant in the discharge ter-
minal 8a permits an operator to relatively accurately
catch the lowering in the pressure while the phase of the
refrigerant in the compressor 1 is held equal to the
phase of the refrigerant of the indoor heat exchangers
11. And, since the pressure of the refrigerant in the outlet
13a of the indoor heat exchangers 11 is in a more re-
duced state compared with the pressure of the refriger-
ant in the inlet 13b, measuring the pressure of the re-
frigerant in the outlet 13a causes a larger pressure dif-
ference than measuring the pressure of the refrigerant
in the inlet 13b, which allows the operator to measure
the pressure difference more easily.
[0053] After the pressure measurement is completed,
data is transmitted to the pressure control unit (C), and
the pressure control unit (C) performs the step (S31) of
comparing any one of pressure differences between the
pressures of the refrigerant of the indoor heat exchang-
ers 11 I and the pressure of the refrigerant of the com-
pressor 1 with the set pressure to determine which one
is greater than the other one.
[0054] The set pressure is inputted in advance de-
pending on the operational condition and stored in the
pressure control unit (C). Alternatively, the maximum
value of the pressure differences can be compared with
the prescribed pressure, or an average value of the
pressure differences can be compared with the pre-
scribed pressure. To operate all the rooms of the multi-
air conditioner at an efficiency above a constant level,
the former method is effective.
[0055] As a result of processing the step (S31) of com-
paring the pressures, the pressure control unit (C) per-
forms the step (S320) of increasing the compressive
force of the compressor according to the result of com-
parison. In more detail, in the step (S320) of increasing
the compressive force, if the pressure difference ex-
ceeds the prescribed pressure, the compressive force
is increased.
[0056] Also, in the step (S320) of increasing the com-
pressive force, it is more preferable to gradually in-
crease the compressive force of the compressor 1. The
compressor 1 is preferably a variable compressor 1a ca-
pable of increasing the compressive force depending on
a variation in length or diameter of a connection pipe,
and a constant-speed compressor 1b to correspond to
a variation in the load of the multi-air conditioner.
[0057] The operational control method of a multi-air
conditioner according to the present invention has the
following advantages.
[0058] First, although lengths or diameters of pipes
connected to each of the indoor heat exchangers are
different, each room can be air-conditioned above a pre-
determined level.
[0059] Second, since the inventive operational control
method of a multi-air conditioner sets the prescribed
pressure at multi-stages, an abrupt variation in indoor
temperature is prevented and application of a sudden
large load is also prevented.

[0060] Third, in the inventive operational control
method of a multi-air conditioner, a variable compressor
and a constant-speed compressor are installed to thus
prevent the variable from being overloaded.
[0061] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention.
[0062] Thus, it is intended that the present invention
covers the modifications and variations of this invention
provided they come within the scope of the appended
claims and their equivalents.
[0063] Summarized, the present invention discloses
a method for operating a multi-air conditioner in which
indoor rooms can be air-conditioned above a predeter-
mined level. The method includes the steps of: com-
pressing refrigerant at a compressor provided in an out-
door unit and discharging the compressed refrigerant;
measuring, in heating mode or cooling mode, a pressure
of the refrigerant in a plurality of indoor heat exchangers
side and the compressor side; and compensating for the
pressure of the refrigerant in the indoor heat exchangers
side in a prescribed pressure range at a control unit.

Claims

1. A method for controlling an operation of a multi-air
conditioner, the method comprising the steps of

compressing (S10) refrigerant by a compressor
(1) provided in an outdoor unit (A) and discharging
the compressed refrigerant; measuring (S20) , in a
heating mode or a cooling mode, pressures of the
refrigerant flowing in or out a plurality of indoor heat
exchangers (B) and the compressor (1); and com-
pensating (S30) the pressures of the refrigerant in
the indoor heat exchangers (B) to a prescribed
pressure range.

2. The method of claim 1, wherein the step of meas-
uring (S20) the pressures of the refrigerant flowing
in or out the indoor heat exchangers (B) comprises
a step of measuring the pressure of the refrigerant
in an inlet of each of the indoor heat exchangers (B)
according to the respective operation modes.

3. The method of claim 1 or 2, wherein the step of
measuring (S20) the pressure of the refrigerant in
or out the indoor heat exchangers (B) comprises the
steps of measuring temperatures of refrigerant
flowing in or out the indoor heat exchangers (B) ;
and converting the measured temperatures to pres-
sures stored in a sensor.

4. The method of one of claims 1 to 3, wherein the step
of compensating (S30) for the pressure comprises
the steps of comparing (S31) any one of the meas-
ured pressures of refrigerant flowing in or out the
indoor heat exchangers (B) with a prescribed pres-
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sure and determining which one is greater than the
other; and increasing (S32) a compressive force of
the compressor (1) according to the result of the
comparison.

5. The method of claim 4, wherein the step of compar-
ing (S31) pressures comprises the step of compar-
ing the lowest pressure of the refrigerant flowing in
or out the indoor heat exchangers (B) with the pre-
scribed pressure.

6. The method of claim 4, wherein the step of compar-
ing (S31) pressures comprises the step of compar-
ing an average value of the pressures of the refrig-
erant flowing in or out the indoor heat exchangers
(B) with the prescribed pressure.

7. The method of one of claims 1 to 6, wherein the step
of compensating (S30) the pressures comprises the
steps of comparing any one of differences between
the pressures of the refrigerant flowing in or out the
indoor heat exchangers (B) and the pressure of the
refrigerant flowing in or out the compressor (1) with
the prescribed pressure and determining which one
is greater than the other; and increasing a compres-
sive force of the compressor (1) according to the
result of the comparison.

8. The method of claim 7, wherein the step of meas-
uring (S20) the pressure comprises the steps of
measuring, in the cooling mode, an inlet refrigerant
pressure of each of the indoor heat exchangers (B)
and an inlet refrigerant pressure of the compressor
(1) considering flow of the refrigerant; and
measuring, in the heating mode, an outlet refriger-
ant pressure of each of the indoor heat exchangers
(B) and an outlet refrigerant pressure of the com-
pressor (1) considering flow of the refrigerant.

9. The method of claim 7 or 8, wherein the step of com-
paring the pressures comprises the step of compar-
ing a maximal value of the pressure differences with
the prescribed pressure.

10. The method of claim 7 or 8, wherein the step of com-
paring the pressures comprises the step of compar-
ing an average value of the pressure differences
with the prescribed pressure.

11. The method of one of claims 4 to 10, wherein the
step of increasing (S32) the compressive force
comprises the step of gradually increasing the com-
pressive force of the compressor (1) in a plurality of
multi-stages.

12. The method of one of claims 4 to 11, wherein the
step of increasing (S32) the compressive force
comprises the step of increasing the compressive

force by a variable compressor (1a) depending on
a variation in length or diameter of a connection
pipe.

13. The method of one of claims 4 to 12, wherein the
step of increasing (S32) the compressive force is
performed by the variable compressor (1a) and a
constant-speed compressor (1b) .

14. The method of one of claims 4 to 13, wherein the
step of measuring (S20) the pressures of the refrig-
erant in or out the indoor heat exchangers (B) com-
prises the steps of measuring temperatures of the
refrigerant flowing in or out the respective indoor
heat exchangers (B) side; and converting the meas-
ured temperatures to pressures stored in a sensor.
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