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pacity by using a combination of a plurality of outdoor units. The present
invention relates to an air-conditioner  Accordingly, the invention
provides an air-condition- and more particularly to a control apparatus for
an  er comprising: air-conditioner in which a plurality of outdoor units
form   5 a refrigerating cycle of a single system with respect to a  a
plurality of indoor units each having a room-side plurality of indoor
units, the control apparatus being used  heat exchanger, a decompression
means and a to allot the total desired capacity of the indoor units to
refrigerant flow rate variable valve; the outdoor units.
a plurality of outdoor units, each having a heat The conventional
air-conditioner having indoor units  10    source-side exchanger and a
compressor, wherein is disclosed in, for example, Japanese Patent Publica-
said plurality of indoor units and said plurality of out- tion (Unexamined)
No. 3-59351/1991. The air-condition-  door units are parallel-connected by
means of two er disclosed in this publication has a plurality of indoor
common refrigerant pipes to form a single system units, and a single
outdoor unit, which includes a single  refrigerating cycle; and heat
source-side heat exchanger, acompressor with var-  15  a control apparatus
connected to the indoor units iable operating capacity, and a compressor
powered by  and the outdoor units, and comprising: a commercial power
source and capable of respectively  means for setting a total demanded
refrigerating switching on (maximum capacity) or off. These two com-
capacity of said indoor units, pressors are combined to increase the range
of variation  means for determining data relating to said outdoor of the
operating capacity of the outdoor unit.  20    units, said data comprising
a maximum operating The operating capacity of this outdoor unit is set to
capacity of said compressors in said outdoor units the total demand of the
indoor units. At the same time,  and the type of said compressors, and the
degrees of opening of the flow rate variable valves  means for optimally
distributing said total demanded are set so that a refrigerant is supplied
to the room-side  refrigerating capacity to each of said outdoor units heat
exchangers in the indoor units in accordance with  25    in accordance with
the maximum operating capacity the demanded capacity thereof.
and the type of the compressors of said outdoor In the conventional
air-conditioner described above,  units. the sum of the allowable capacity
of the indoor units and of the outdoor unit have to be equalized. Thus,
when the  In general, an air-conditioner provided with a single operating
capacity of the outdoor unit is smaller than the  30 outdoor unit with
respect to a plurality of indoor units has sum of the allowable capacity of
the indoor units, the op-  such construction as is described presently, and
the al- eration of the outdoor unit becomes unable satisfactorily
lowable capacity of the indoor units is around 1-2 horse- to correspond to
the demanded capacity of the indoor  power. Accordingly, the sum of the
allowable capacity of units. Especially, when the operation of the
air-condition-  the indoor units is set with a range of variation of around
er is started, the capacity of the outdoor unit becomes  35 2 horsepower.
short, and it takes a long period before the room temper-  The maximum
capacities of the outdoor units are ature reaches a set level.
generally set to 5, 6, 8 and 10 horsepower, so that the When the operating
capacity of the outdoor unit is    total maximum capacity of the outdoor
units can be set larger than the sum of the allowable capacity of the in-
in correspondence with the sum of the allowable capacity door units, the
capacity exceeding the sum of the allow- 40 of the indoor units by suitably
selecting the outdoor units able capacity is not demanded, so the capacity
of the  to be used. outdoor unit becomes excessive.
If, in such a case, the total desired capacity of the Therefore, the indoor
units to be combined with the  indoor units is allotted by a control
apparatus as the set- outdoor unit are usually determined in advance. Under
ting capacity of the outdoor units, the operation of the the circumstances,
when indoor units having optimum  45 outdoor units is not concentrated on a
single outdoor allowable capacity are provided in the object rooms to
unit, and an air-conditioning operation of a capacity cor- be
air-conditioned, an outdoor unit to be combined opti-    responding to the
desired capacity of the indoor units can mally therewith is in many cases
unavailable.     be carried out. Especially, when the capacity of the
outdoor unit is  Embodiments of the present invention will now be large,
the range of its capacity is also large, for example, 50 described by way
of example, with reference to the ac- 20 horsepower and 10 horsepower, and
it is difficult to  companying drawings, in which: select an optimum
outdoor unit. The range of the capac- ity of the outdoor unit may therefore
be set smaller but,  Fig. 1 is a diagram of a refrigerant circuit for an in
such a case, a plurality of outdoor units of different  air-conditioner
according to an embodiment of the capacity are required, with the result
that the universality  55    present invention. of an outdoor unit is very
low.                       Fig. 2 is an electrical circuit diagram of a
principal An object of the present invention is to provide an  portion of a
control apparatus shown in Fig. 1; air-conditioner which can obtain desired
maximum ca-  Fig. 3 is a diagram showing a main operation of a 2    



3                 EP 0 543 622 B1                 4 microcomputer shown in
Fig. 2;                    The other indoor units including the indoor unit
2 Fig. 4 is a diagram showing the capacity of outdoor  have a similar
construction, and description of the con- units;
struction will therefore be omitted. In this connection, Fig. 5 is a
diagram showing a computation operation  there are some indoor units the
allowable capacity of shown in Fig. a,                           5  which
is different from that of the others. Figs. 6 and 7 are diagrams of SUB 1
shown in Fig. 5;  With reference to outdoor units 11-13, the outdoor Fig. 8
is a diagram of SUB 2 shown in Fig. 5;  unit 11 has a compressor 14 such as
a rotary refrigerant Fig. 9 is a diagram of SUB 3 shown in Fig. 5;
compressor, the operating capacity of which is varied Fig. 10 is a diagram
of SUB 4 shown in Fig. 5;  from 0 to 5 horsepower by an inverter device for
chang- Fig. 11 is a diagram of SUB 5 shown in Fig. 5;  10 ing the rotation
thereof, a four-way valve 15, which is in Fig. 12 is a diagram of SUB 6
shown in Fig. 5;  the condition of a cooling operation in Fig. 1, for
changing Figs. 13, 14 and 15 are diagrams of SUB 7 shown  the flow of a
refrigerant when a room cooling operation in Fig. 5, and
is switched to a room heating operation, and vice versa, Fig. 16 is a graph
showing variations of operating  a heat source-side heat exchanger 16, a
detector 17 for condition of the outdoor units with respect to the sum  15
detecting the temperature in the heat source-side heat of demanded capacity
of the indoor units.     exchanger 16, a blower 18 for flowing air to the
heat source-side heat exchanger 16, and an outdoor control- An embodiment
of the present invention will now be  ler 19 for controlling the operations
of these parts. described with reference to the drawings. Fig. 1 is a di-
The outdoor controller 19 controls the capacity of the agram of an
air-conditioner, showing required numbers 20 compressor 14 on the basis of
a signal applied thereto of indoor units 1, 2 provided in a room to be
air-condi-    from the control apparatus 10 through a signal line 22 to
tioned. The allowable capacity of the indoor units is 1  switch the
four-way valve 15 to a room cooling/heating horsepower, for example, in the
indoor unit 1, and 2  mode and changetheflow rate of the airsent bythe
blow- horsepower in the indoor unit 2. The indoor unit 1 has a  er 18,  on
the basis of the temperature detected by the room-side heat exchanger 3, an
expansion device, for 25 temperature detector 17 or the temperature of the
out example, an electronic expansion valve 4 for varying the  side air.
This controller 19 also controls defrosting oper- pressure reducing rate,
aflow rate control valve5forvar-  ation when the heat source-side heat
exchanger 16 is ying the quantity of a refrigerant flowing through the
frosted during aroom heatingoperation,andaprotection room-side heat
exchanger 3, a blower 6 for use in sup-  operation when an overload occurs.
plying to a room to be air-conditioned, the conditioning  30  A signal
which the outdoor controller 19 in the out- air cooled or heated in the
room-side heat exchanger 3,  door unit 11 receives from the control
apparatus 10 in- a detector 7 for detecting the temperature in the  cludes
room cooling/heating data and operating capacity room-side heat exchanger
3, and a room-side controller  setting data. When the operating capacity
setting data is 8 for controlling the operations of these parts.  "0", this
signal serves as a compressor stopping signal The room-side controller 8 is
adapted to calculate  35 to stop the operation of the compressor. the
required capacity which is balanced with a refrigera-  The outdoor units
12, 13 also have a similar con- tion load (not higher than the maximum
allowable capac-  struction and the similar outdoor controllers 20, 21, and
ity) on the basis of the difference between the tempera-  description of
them is therefore omitted other than what ture in the room to be
air-conditioned and a set temper-    follows. The outdoor unit 12 has two
compressors, i.e. a ature, and control the degree of opening of the flow
rate  40 compressor with the changeable operating capacity of control
valves 5 so that a flow rate of refrigerant corre-  0-5 horsepower, and a
compressor of stopping/5 horse- sponding to this required capacity is
attained. The con-  power capacity operation having a maximum operating
troller 8 controls, at the same time, the flow rate of the  capacity of 5
horsepower and a variation range of oper- airsentbythe blower6, in
accordance with the described  ation of 5 horsepower, and a combined
operation of temperature difference. This flow rate of the air is con- 45
these two compressors enables the operating capacity trolled by varying the
number of revolutions per minute    thereof to be varied to 0-10
horsepower. The outdoor unit of an electric motor in the blower 6. The
pressure reduc-  13 has a compressor of stopping/1 0 horsepower opera- ing
rate of the electric expansion valve 4 is controlled so  tion having
maximum capacity of 10 horsepower and a that the temperature in the
room-side heat exchanger 3  variation range of operation of 10 horsepower.
Accord- remains constant.                             50 ingly, if the
outdoor units 11-13 are used, atotal operating The room-side controller8 is
adapted to outputasig-  capacity can be varied to 0-20 horsepower. In this
em- nal to a control apparatus 10 through a signal line 9. This  bodiment,
eight indoor units, each having an allowable signal includes
operating/stopping data, room cool-    capacity of 2 horsepower, and four
indoor units, each ing/heating data, maximum allowable capacity data and
having allowable capacity of 1 horsepower, are connect- demanded capacity
data on the indoor unit 1, tempera- 55 ed together. ture data on the
room-side heat exchanger3, and abnor-  These indoor units and outdoor units
are paral- mality data used for keeping the indoor unit safe when
lel-connected with refrigerant pipes 23, 24 to form a sin- abnormality
occurs.                               gle refrigerating cycle. Therefore,
the four-way valves, 3    
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valve 15 in the outdoor units, are  eration based on inputted data. The
terminals A and B always set in the same operating mode (room cooling  are
signal inputterminals towhichthe outdoorcontrollers operation/room heating
operation), and all the indoor  19-21 are connected through the signal line
22. A tran- units are placed in the same operating mode.      sistor 26 is
provided to apply a reception signal to a ter- The control apparatus 10
serves to output a signal  5  minal 01 of the microcomputer25 in response
tothe level to the indoor units through the signal line 9, and receive
(H/L voltage) of a signal applied to a base terminal there- signals from
the outdoor units through a signal line 22.  of. A transistor 27 receives a
signal from a terminal 00 The signal outputted to the indoor units consists
of data  of the microcomputer 25, which has been amplified by a as to
whetherat leastone outdoor unit is operated or not,    transistor in a
preceding stage. The output from the tran- data showing whether the units
are in a room cooling op- 10 sistor 27 is applied to the terminals A and B.
The signal eration/room heating operation, data showing whether  used
between the microcomputer 25 and outdoor con- the outdoor units are in a
defrosting operation, data    trollers 11-13 is a PCM signal, which
Includes destination showing whether the air-conditioner is abnormally
address DA, source address SA, and data. Accordingly, stopped and data
showing whether an oil recovery op-    if the address of the microcomputer
25 is "0", those of eration is being carried out. The signal outputted from
15 the outdoor controllers (indoor units) are "1 ", "2" and "3". the
outdoor units includes data on the temperature in the  These addresses are
set by switches on the outdoor con- heat source-side heat exchanger 16,
data on the maxi-    trollers 19-21 so as not to be duplicated. An outdoor
mum capacity of the outdoor unit and discrimination data  unit's number
setting switch 28 (gray code output switch) (inverter, inverter + ON/OFF,
and ON/OFF) on the com-  is provided to set values of " 1 " to "3" (in this
embodiment, pressor provided in the apparatus, in addition to the  20 a
maximum number of outdoor units to be connected is above-described data.
set to 3). The values set by this switch 28 are scanned When the operation
of the air-conditioner is started,  at the terminals P0 - P5 of the
microcomputer 25 and the a main function of the indoor units is to exchange
data    terminals P14, P15. When these set values and the with the control
apparatus 10 and judge whether the re-  number of kind of the source
address SA of a signal prac- frigerant cycle is of a room cooling
operation/room heat- 25 tically inputted from the terminals A and B do not
agree, ing operation. When a practical operating mode agrees  words
indicative of the occurrence of abnormality Is dis- with the operation mode
set by the user, a demanded  played to demand the resumption of an address
setting capacity is calculated on the basis of a change in a dif-
operation. ference between a set temperature and room tempera-  The
terminals C and D are signal input terminals, ture, and data on the
demanded capacity is sent to the  30 which are connected tothe
indoorcontrollers through the control apparatus 10. Atthe same time, the
flow rate reg-  signal line 9. The signals inputted from the terminals C
ulating valve 5 is opened at a predetermined speed,  and D are applied to a
terminal 11 of the microcomputer which is set so that it agrees with the
increased speed  25 in the same manneras described above, and asignal of
the capacity of the outdoor units, to start an air-condi-    outputted from
a terminal 10 of the microcomputer 25 is tioning operation.
35 outputted similarly to the terminals C and D. The ad- When the operating
mode set by the user and that  dresses of the indoor units are set in the
same manner of the refrigerating cycle do not agree with each other,    to
"1 " to "16" (where a maximum number of indoor units the disagreement of
operating modes is displayed to in-    to be connected is set to 16), and
the number of indoor form the user of the fact. The operating mode of the
re-  units to be connected is set in a number setting switch frigerating
cycle is setto the operating mode of an indoor 40 29. Accordingly, when the
number of the kind of source unit to which an operation starting signal was
sent first  address and the value set by the switch 29 do not agree, in the
state that the indoor units were all stopped. This  words indicative of the
occurrence of abnormality is dis- operating mode setting operation may be
carried out not  played in the same manner as in the case of the outdoor by
an indoor unit but by a switch additionally provided on  units. The setting
of the address of the indoor units may the control apparatus 10.
45 be done automatically. A main operation of the outdoor units 11 -13 is
to car-  Reference numeral 30 represents light-emitting ele- ry out an
operation based on the data represented by a  ments, which correspond to
the indoor units. These signal outputted from the control apparatus 10. The
out-    light-emitting elements have thereon numbers repre- door units also
carry out through the outdoor controllers    senting the addresses of the
indoor units. These sixteen 8, control the temperature in the room-side
heat ex- 50 light-emitting elements are adapted to be lit dynamically
changer 3, excess current, high and low pressures and  by the terminals P1
-P4, P6-P9 of the microcomputer 25. a defrosting operation. These
controlling operations are  The light-emitting elements 31,32 are adapted
to display carried out ordinarily by the outdoor units, and have little  an
operation of the air-conditioner and the occurrence of relation to the
scope of the present invention. Therefore,  abnormality therein, and they
are lit dynamically at once. the descriptions of these control operations
are omitted. 55 The operation display element is lit when at least one Fig.
2 is an electrical circuit diagram of a principal  outdoor unit is
operated. portion of the control apparatus 10. A microcomputer 25  A switch
unit 33 includes a room cooling opera- is provided to carry out computation
and a controlling op-    tion/room heating operation setting switch 34
(when this 4    
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a room cooling operation/room heat-  Step S4. Thus, computation is carried
out for allotting the ing operation can be set by this switch alone, and,
when  sum of the demanded capacity of the indoor units to the this switch
is ineffective, this operation can be set by the  outdoor units connected
thereto. indoor units alone), and other switches 35 include a   In Step S5,
the data on the allotted operating capac- switch which outputs an operation
starting signaVopera   5  ity is outputted to the outdoor units through the
signal tion stopping signal to all of the indoor units, a switch for  line
22. In Step S6, data is outputted to the indoor units changingthe data
(temperature in the room-side heat ex-  1, 2, and, in Step S7, data is
inputted from the outdoor changer and room temperature) to be shown on a
digital  units 11-13. display unit 36, and a switch for changing the
address of  In Step S8, a protection operation is carried out on an indoor
unit to be displayed. When the microcomputer  10 the basis of the data
inputted from the indoor units and 25 judges that these switches 35 are
operated, it outputs  the data inputted from the outdoor units. For
example, a signal to the indoor units to obtain data thereon.  when the
maximum temperatures in the heat exchang- The display unit 36 has seven
5-digit segments, and  ers constituting condensers (heat source-side heat
ex- the digits in two upper (i.e., left side) positions represent  changer
during a room  cooling operation and a the address of an indoor unit, while
the digits in the three  15 room-side heat exchanger during a room heating
oper- lower (i.e., right side) positions represent data, such as  ation) is
not lower than a high-temperature protecting temperatures. The segments of
this display units are lit    temperature, correction for reducing the sum
of the de- dynamically by the microcomputer 25.                manded
capacity is made, and, when a minimum tem- A reset switch 37 is provided to
reset the microcom-  perature in the heat exchangers constituting
evaporators puter and start a control operation. The reset switch 37  20
is not higher than a low-temperature protecting temper- connects the indoor
and outdoor units together and is  ature, correction for reducing the sum
of the demanded operated after the switches 28 and 29 are set.
capacity is made in the same manner. Fig. 3 is a diagram showing the main
operations of  With reference to Figs. 5-15, which show an exam- the
microcomputer 25. Referring to this diagram, the mi-  pie of the
computation shown in the diagram of Fig. 3, a crocomputer 25 is started in
Step S1. In Step S2, the  25 set value PS(i) of operating capacity to be
outputted to initial processing by the microcomputer 25 is carried out,  an
outdoor unit (i), asetvalue PS(ii) of operating capacity namely, the
setting of initial values, the inputting of a set  to be outputted to an
outdoor unit (ii) and a set value PS value from the outdoor unit number
setting switch 28 and  (iii) of operating capacity to be outputted to an
outdoor a set value from the indoor unit number setting switch  unit (iii)
are determined. In this case, the number of con- 29, the sending and
receiving of initial signals between  30 nected outdoor units is not more
than three (3) for the the outdoor and indoor units and control apparatus
and  purpose of simplification. Fig. 4 is a diagram showing an the
ascertaining of the number of the outdoor and indoor  example of data
indicative of the partition of the connect- units.
ed outdoor units. In this diagram, three outdoor units are The data sent as
initial signals from the outdoor units  shown. When two outdoor units are
used with the out- 11-13 to the control apparatus 1 0 includes data repre-
35 door unit (ii) not used, the partition is set to ON/OFF, and sentative
of the capacity of the outdoor units. For exam-  min(ii) and max(ii) to
zero respectively. The same applies pie, an A-type outdoor unit has a
maximum capacity of  to a case where one outdoor unit is used. When the
out- 5 horsepower and a minimum capacity of 1 horsepower,  door units (ii)
and (iii) are used, the minimum value is and the capacity thereof can be
varied substantially in a  equal to the maximum value (min = max). stepless
or differential manner between these levels by  40  In Fig. 5 which shows a
main operation, type-check- an inverter. A B-type outdoor unit has a
maximum ca-  ing of the outdoor units is done. First, in Step S1, the
pacity of 10 horsepower and minimum capacity of 1   number of the outdoor
units which are of inverter type horsepower. The B-type outdoor unit has a
compressor,  (capacity variable type outdoor units) is determined on the
operating capacity of which is varied 1-5 horsepower  the basis of the data
shown in Fig. 4. At the same time, by an inverter and a compressor operated
with 5 horse- 45 the outdoor units are rearranged according to the level
power by a commercial power source. Thus, the operat-  of maximum capacity,
with priority given to the inverter ing capacity of the B-type outdoor unit
can be set arbi-    type outdoor units, and allotted to x, y, z. In the
case of trarily to 1-10 horsepower. A C-type outdoor unit has a  the data
shown in Fig. 4, outdoor unit (x) = outdoor unit maximum capacity of 10
horsepower, and is either oper-  (i), outdoor unit (y) = outdoor unit (ii),
outdoor unit (z) = ated with 10 horsepower by an electric power supplied
50 outdoor unit (iii). The max (ii) = max (iii), and priority is from a
commercial powersource or stopped (zero horse-  given to the outdoor unit
of a smaller number. power). Accordingly, data on the type of outdoor unit
ac-  In the next Step, S2, it is judged whether the air-con- tually
connected can be inputted. The data of the indoor  ditioner should be
started, i.e., whether the total demand units are also inputted in the same
manner.          tgt of the indoor units is tgt=0 [err] tgt[err]. After
such initial data has been inputted, the opera- 55    In Steps S3-S8,
subroutines are carried out in ac- tion is advanced to Step S3. In Step SS,
data on the de-  cordance with the number of the connected inverter type
manded capacity of the indoor units 1, 2 is inputted via  outdoor units.
The setting values PS(x), PS(y), PS(z) of the signal line 9, and
computation is then carried out in  operating capacity for the outdoor
units are thereby de-    9                 EP 0 543 622 B1
10 



termined. (On the basis of the data in Fig. 4, x=(i), y=(ii),    that PS(y)
equals zero (PS(y)=0). When PS(y) < min(y) and z=(iii).)
< max(z), the outdoor unit (z) is stopped. In Step S212 The outdoor units
have thefollowingfunctionsas ba-  and S213, max(y) < PS(y) < max(y) is
judged with the sic functions. The invertertypeoutdoor unitsare stopped
conditions in Step S203, and the setting value is deter- when PS [err] min,
and operated with max capacity when  5  mined as PS(y)=max(y). During this
time, the operating PS [err] max, and with PS capacity when min [err] PS <
max.  capacity with respect to tgt varies in a stepped manner. The ON/OFF
type outdoor units are stopped when PS=0,  Accordingly, it is preferable
that an outdoor unit satisfying and operated when PS=max.
max(y) [err] max(z) be used. Figs. 6 and 7 are diagrams of SUB 1 shown in
Fig.  In accordance with SUB 2, a case where min(z) 5. Step S101 is carried
out to judge whether the total de-  10 =max(z)=0, i.e., case where the
outdoor unit(z) is not mand tgt is 0. When tgt=O, the selling value for all
the  connected, is discussed below. The conditions in Step outdoor units is
set to 0. Steps S103, S105 and S107 are  S203 are always satisfied, and, in
Step S204, the setting carried out, and Steps S104, S106, S108 and S109 are
value becomes PS(z)=max(z)=0. Namely, an air-condi- then carried out in
accordance with the value of tgt to    tioning operation by the two
inverter type outdoor units determine the outdoor units to be started and
the setting  15 (x), (y) is carried out. values therefor. The letter n in
Step S109 denotes the  In Fig. 9, which shows an operation of SUB 3shown
number of connected inverter type outdoor units.   in Fig. 5, Step S303 is
carried out to judge whether the Steps S110-S121 are then carried out to
judge  demand tgt is tgt [err] max(y). Namely, tgt is judged as to whether
the values set on the outdoor units exceed the  whether it is smaller than
max(y) of the ON/OFF type out- minimum and maximum capacity thereof. When
setting  20 door unit (y) of a smaller maximum capacity. When these values
smaller than the minimum capacity are given to  conditions are satisfied,
Step S304 is carried out to de- the outdoor units, these outdoor units are
stopped, so  termine the setting value as PS(x)=tgt. PS(y) and PS(z) that
the actual operating capacity of all the outdoor units  become zero (0).
decreases. When setting values exceeding the maxi-     Steps S305, S306 are
then carried out to determine mum capacity are given to the outdoor units,
the outdoor 25 the  rage out of the  ranges max(y) < max(x) + max(y) <
units are operated with maximum capacity, so that the  max(x) + max(z) to
which tgt belongs. One of Steps actual operating capacity decreases
similarly. This gives  S307, S308 and S309 is then carried out in
accordance rise to trouble. Therefore, the setting values for the out-
with the result of the determination of the range. If Step door units are
corrected in order from an outdoor unit of  S307 is carried out, an
operation by the outdoor units (x) the smallest maximum operating capacity
to an outdoor 30 and (y) is set, if Step S308 is carried out, an operation
unit of the largest maximum operating capacity, by prac-  by the outdoor
units (x) and (z) is set, and, if Step S309 ticing these steps. For
example, when the setting value  is carried out, an operation by the
outdoor units (x), (y) given to the outdoor unit (x) is PS(x) [err] min(x),
the outdoor  and (z) is set. unit (x) is stopped, and this setting value is
added to the  In Steps S310-S313, the correction of the setting setting
value PS(y) for the outdoor unit (y). When PS(x) 35 value PS(x) is carried
out. When PS(x) < min(x), PS(x) > max(x), a setting value exceeding the
max(x) is added  =0, and, when PS(x) > max(x), PS(x)=max(x). When the to
the setting value PS(y). When the demand tgt is tgt <  outdoor unit(z) is
not connected, the data is set to min(z) min(x) and tgt < min(y) and tgt
[err] min(z), none of the out-  =max(z)=O in the same manner as described
above, door units are started, and, when tgt [err] max(x) + max(y)  and,
when the outdoor unit (y) is not connected, the data + max(z), all the
outdoor units are operated with maxi- 40 are set to min(y)=max(y)=0 in the
same manner. In this mum capacity.
case, an operation by the outdoor unit (x), that is, the With reference to
Fig. 8, which shows an operation  outdoor unit of inverter type, alone is
carried out. of SUB 2, Step S203 is carried out to judge whether the  In
Fig. 10 showing an operation of SUB 4, the de- demanded capacity tgt is tgt
[err] max(z), i.e., whether tgt  mand is determined by carrying out Steps
S401-S406 to exceeds the operating capacity of the ON/OFF type out- 45 make
a 7-step setting value alteration in Steps door units (z) or not. When the
conditions in Step S203  S407-S413. Accordingly, the demand tgt in one of
the are satisfied, Step S204 is carried out to determine the  ranges max(x)
< max(y) < max(z) < max(x) + max(z) < setting value in accordance with
PS(x)=PS(y)=[tgt-max  max(y) + max(z) < max(x) + max(y) + max(z). Steps
(z)yn, PS(z)=max(z). When the conditions in Step S203  S407-S413 are
carried out in order from a case where are not satisfied, Step S205 is
carried out to determine  50 the demand tgt is the smallest to a case where
the de- the setting value in accordance with PS(x)=PS(y)=tgt/n.  mand tgt
is the largest. Namely, Step S407 is carried out The n represents the
number of the inverter type outdoor  to set the stopping of operations of
all the outdoor units, units. Steps S206-S213 are then carried out in the
same  Step S408 to set an operation of the outdoor unit (x), Step manner as
those in SUB 1 of Figs. 6 and 7 to correct PS  S409 to set operation of the
outdoor unit(y), Step S410 (x) and PS(y), (i.e. to determine the setting
values to be  55 to set an operation of the outdoor unit (z), Step S411 to
applied to the inverter type outdoor units). Steps  set operations of the
outdoor units (x) and (z), Step S412 S208-S210 are the same as Steps
S110-S114. In Step  toset operations of the outdoor units (y) and (z), and
Step S211, addition to the outdoor unit (z) cannot be done, so  S413 to set
the operations of all the outdoor units. 6    11                 EP 0 543
622 B1                 12 



Since the SUB 4 is also carried out when the de-    As described above, in
order to increase the de- mand is varied, a suitable differential may be
set for the  manded capacity tgt in SUB5, the increasing operation purpose
of preventingthe occurrence of chattering in an  is carried out from an
outdoor unit of the smallest maxi- ON/OFF operation (the setting of a
maximum capaci-  mum capacity to an outdoor unit of the largest maximum
ty/stoppage) of each of the outdoor units conducted due  5  capacity, and,
in order to reduce the demand tgt, the re- to the increase and decrease of
tgt.                ducing operation is carried out from an outdoor unit of
With reference to Fig. 11 which shows operation of  the largest maximum
capacity to an outdoor unit of the SUB 5 in Fig. 5, Step S501 is carried
out to determine  smallest maximum capacity. change Atgt of the demand tgt.
Step S502 is then carried  Fig. 12 is a flow chart of SUB6 shown in Fig. 5.
Step out to judge whether the Atgt is Atgt [ERR] 0. When the con-  10 S601
is carried out to calculate a varied portion Atgt of ditions in Step S502
are satisfied, Step S503-S511 are  the demand tgt, and Step S602 to judge
whether [err]tgt is carried out to increase the setting values in order
from  Atgt [err] 0. When the conditions in Step S602 are satisfied, the
setting value for an outdoor unit of the smallest max-  Steps S503-S507
(refer to Fig. 11) are carried out to in- imum capacity to the setting
value for an outdoor unit of  crease the setting value for the outdoor
units (x), (y) in the largest maximum capacity. For example,it is judged
15 order. whether the sum of the change Atgt and the setting value  When
the conditions in Step S506 are not satisfied, PS(x) of the outdoor unit
(x) is not more than max(x)  i.e when the operating capacity is
insufficient even with (Step S503). When the conditions in Step S503 are
sat-    the PS(x)=max(x) of the outdoor unit (x) and PS(y)=max isfied, Step
S504 is carried out to determine the setting  (y) of the outdoor unit (y),
Step S603 is carried out to value PS(x) as PS(x)=PS(x) + Atgt. When the
conditions  20 judge whether or not the outdoor unit (z) is PS(z)=max in
Step S503 are not satisfied, Step S505 is carried out  (z) (in operation).
When the conditions in Step S603 are to set PS(x)=max(x), and an excess
value with respect  satisfied, the operating capacity cannot be increased
any to the maximum capacity of the outdoor unit (x) is newly  more, so that
Step S604 is carried out to set the setting set as [err]tgt, which is to be
added to tgt of the outdoor unit    values  of all the outdoor units to the
levels of their max- (y).                                            25
imum capacity. Consequently, this new tgt is added to APS(y) in    When the
conditions in Step S603 are not satisfied, Step S506 to judge whether the
conditionsPS(y) + [err]tgt    i.e when  the' outdoor unit (z) is stopped;
Step S605 is max(y) are satisfied, the operation is advanced to Step
carried out. In step S605, the outdoor unit (z) is operated S507, and, when
these conditions are not satisfied, the  to set the reduction of an excess
portion of the setting operation is advanced to step S508. In Steps  30
value (operating capacity) with respect to [err]tgt (set in S509-S511, the
setting value for the outdoor unit (z) is  Step S505) from the setting
value for the outdoor unit (y) determined in the same manner as necessary.
in the operation of the outdoor unit (z) [PS(z)=max(z)]. If these Steps
S503-S511 are carried out with, for  Steps S515-S520 are then carried out,
and, when PS(y) example, the outdoor unit (x) already set to max(x), Atgt
< min(y), the value of PS(x) is further reduced in the
isaddedtothesettingvaluePS(y)fortheoutdoorunit(y). 35 same manner as in
SUBS. When the [err]tgt is negative in Step S502, Steps       When the
conditions in Step S602 are not satisfied, S512-S520 are carried out to
reduce the setting values  Steps S515-S519 are carried out to reduce the
setting in order from an outdoor unit of the largest maximum ca-  values
for the outdoor units (y), (x) in the same manner pacity to a unit of the
smallest maximum capacity. For  as mentioned above. When the conditions in
step S606 example, the setting value obtained by adding a varied  40  (Step
S518) are not satisfied (when an operation of ca- portion Atgt (negative
value) to the setting value PS(z)  pacity not less than the demand tgt is
carried out even if for the outdoor unit (z) is judged whether it is not
more  the operations of the units (x), (y) are stopped), Step than min (z)
(Step S512). When the conditions in Step  S607 is carried out to judge
whether the outdoor unit (z) S512 are satisfied, Step S513 is carried out
to determine  is operated or not. When the conditions in Step S607 are the
setting value PS(z) as PS(z)=PS(z) + Atgt. When the  45 satisfied, Step
S608 is carried out. In step S608, the out- conditions in Step S512 are not
satisfied, Step S514 is  door unit (z) is stopped, and a difference, which
occurs carried out to determine the setting value as PS(z)=O,  due tothe
stopping of this outdoor unit (z), between max and an excess value to be
reduced tgt with respect to  (z) and Atgt (set in Step S517) is added to
the outdoor the PS(z) of the outdoor unit (z) is newly set as tgt, which
unit (x) is corrected in the same  manner as previously is to be reduced
from Atgt of the outdoor unit (y).  50 described, by carrying out Steps
S503-S507. Consequently, this new Atgt (negative value) is add-  If Step
S609 is carried out, all the outdoor units are ed to PS(y) in Step S515 to
judge whether the conditions  stopped. If Step S610 is carried out,
PS(y)=max(y) is set. of PS(y) + [err]tgt [err] min(y) are satisfied. When
the condi-  As described above, the varied portion, Atgt, of the tions in
Step S515 are satisfied, the operation is ad-  demand tgt is first
regulated in the outdoor units (x), (y) vanced to Step S516, and, when the
conditions are not 55 (inverter type), and an excess portion, which is
higher satisfied, the operation is advanced to Step S517. The  than the
levels in this regulation range, is regulated by setting value for the
outdoor unit (x) is set in the same  operating/stopping the outdoor unit
(z), in SUB6. manner, as necessary, in Steps SS1 8-S520.             Figs.
13-15 are flow charts of SUB 7 shown in Fig. 7    13                 EP 0
543 622 B1                  14 



5. Step S701 is carried out to determine a varied portion,  Step S718 is
carried out to stop all the outdoor units. [err]tgt of the demand tgt, and
it is judged, whether the con-  When the conditions in step S713 are not
satisfied, Step ditions of Atgt [err] 0, in Step S702, are satisfied. If it
is not  S719 is carried out to stop the outdoor units (x), (y). satisfied,
Step S703 is carried out to judge whether the  When the demand tgt has
decreased as mentioned setting value PS(x) forthe outdoor unit (x) is PS(x)
[err] min  5  above, the setting values of the outdoor unit (x) (inverter
(x). When the conditions in Step S703 are satisfied, Step  type), outdoor
unit (y) (ON/OFF type), outdoor unit (z) S704 is carried out to set PS(x)
to PS(x)=PS(x) + Atgt.  (ON/OFF type) and outdoor unit (y) + outdoor unit
(z) are When the conditions in Step S703 are not satisfied,  reduced in the
mentioned order in accordance with the Steps S705, S706 are carried out to
judge whether the  varied portion [err]tgt. outdoor units (y), (z) are
operated. When both of the out-  10  When the conditions in Step S702 are
satisfied, step door units (y), (z) are stopped, the operation is advanced
S720 is carried out to judge whether PS(x) + Atgt [err] max to Step S707 to
stop the operation of the outdoor unit  (x). When the conditions in Step
S720 are satisfied, Step (x). When the outdoor unit (y) is stopped with the
outdoor  S721 is carried out to determine the setting value for the unit
(z) in operation, the operation is advanced to Steps  outdoor unit(x) as
PS(x)=PS(x) + Atgt. S708-S710.                                      15
When the conditions in Step S720 are not satisfied, In Step S708, it is
judged whether a shortage of ca-  the operation is advanced to Step S722 to
judge whether pacity with respect to the demand tgt, which occurs when  the
outdoor unit (y) is operated. When the outdoor unit the outdoor unit (z) is
stopped with respect tothe change  (y) is in operation, Step S736 is
carried out to judge Atgt, exceeds the min(x) of the outdoor unit (x)
(inverter  whether PS(x) during the operation of the outdoor unit type).
When the conditions in Step S708 are satisfied, 20 (z) is not more than
max(x). In Step S737, the outdoor Step S709 is carried out to stop the
outdoor unit (z), and  unit (y) is stopped, and the outdoor unit (z) is
operated. determine the setting value for the outdoor unit (x) as PS  Step
S723 is then carried out to judge whether the setting (x)=PS(x) + [err]tgt
+ max(z). Steps S733-S735 are then  value for the outdoor unit (x) during
the operation of the carried out, and, when the setting value exceeds
max(y),  outdoor unit (z) is not more than max(x). When the con- the
outdoor unit (y) is operated. When the conditions in  25 ditions in Step
S723 are satisfied, Step S724 is carried Step S708 are not satisfied, Step
S710 is carried out to  out to operate the outdoor unit (z) and determine
the set- stop the outdoor units (x), (z).                   ting value for
the outdoor unit (x) as PS(x)=PS(x) + Atgt When the outdoor unit (y) is
operated in Step S705,  max(z). When the conditions in Step S723 are not
sat- Steps S711-S719 shown in Fig. 15 are carried out. In    isfied, Step
S725 is carried out to operate the outdoor Step S711, it is judged whether
a shortage of capacity  30 unit (x) with max(x) and operate the outdoor
unit (z). with respect to the demand tgt, which occurs when the  Even when
the value of PS(x) obtained after Step outdoor unit (y) is stopped with
respect to the change  S724 has been carried out is not more than min(x),
it is [err]tgt, exceeds the min(x) of the outdoor unit (x) is made.  set as
it is on the outdoor unit (x). The outdoor unit (x) is When the conditions
in Step S711 are satisfied, Step  stopped when a setting value not more
than min(x) is S712 is carried out to stop the outdoor unit (y), and de- 35
given, and no trouble occurs. termine the setting value for the outdoor
unit (x) as PS  When the conditions in Step S722 are not satisfied, (x) =
PS(x) + Atgt + max(y).                        i.e., when the outdoor unit
(y) is stopped, Step S726 is When the conditions in Step S711 are not
satisfied  carried out to judge whetherthe setting value for the out- (when
the reduction of [err]tgt cannot be attained even if    door unit (x)
during the operation of the outdoor unit (y) the outdoor unit (y) is
stopped), Step S713 is carried out 40 is less than max(x). When the
conditions in Step S726 to further judge whether the outdoor unit (z) is
operated  are satisfied, Step S727 is carried outto operate the out- or
not. When the conditions in Step S713 are satisfied,  door unit (y), and
the setting value of the outdoor unit (x) Step S714 is carried out to judge
whether a shortage of  is thereafter determined as PS(x)=PS(x) + Atgt -
max(y). capacity with respect to the demand tgt, which occurs  When the
conditions in Step S726 are not satisfied, when the outdoor unit (z) is
stopped, exceeds min (x) of 45  Step S728 is carried out to judge whether
the outdoor the outdoor unit (x). When the conditions in Step S714  unit
(z) is operated. are satisfied, Step S715 is carried outto stop the outdoor
When the conditions in Step S728 are satisfied unit (z), and determine the
setting value for the outdoor  (when the outdoor unit (z) is operated),
Step S729 is car- unit (x) as PS(x)=PS(x) + Atgt + max(z). When the con-
ried out to operate the outdoor unit (x) with max (x) and ditions in Step
S714 are not satisfied, Step S716 is car- 50 the outdoor unit (y) as well.
When the conditions in Step ried out to judge whether a shortage of
capacity with re-  S728 are not satisfied, Step S730 is carried out to
judge spect to the demand tgt, which occurs when the outdoor  whether the
setting value for the outdoor unit (x) during units (y), (z) are stopped,
exceeds min(x) of the outdoor  the operations of the outdoor units (y), (z)
is less than unit(x). When the conditions in Step S716 are satisfied,  max
(x). When the conditions in Step S730 are satisfied, Step S717 is carried
out to stop the outdoor units (y), (z), 55 the outdoor units (y), (z) are
operated to determine the and determine the setting value for the outdoor
unit (x)  setting value for the outdoor unit (x) as PS(x)=PS(x) + as
PS(x)=PS(x) + [err]tgt + max(y) + max(z).            Atgt - max(y) -
max(z). When the conditions in Step S716 are not satisfied,  When the
conditions in Step S730 are not satisfied, 8    15                 EP 0 543
622 B1                  16 



all the outdoor units are operated with their maximum  of the maximum
operating capacity of the respective out- capacity.
door units and the type of the compressors, i.e. capacity As described
above, the demanded capacity tgt is  variable compressors or ON/OFF type
compressors pro- increased from that for the outdoor unit (x), and then to
vided in the outdoor units, whereby the outdoor units can those forthe
outdoor unit (y), outdoor unit (z) and outdoor  5  be connected arbitrarily
irrespective of whether they are unit (x) + outdoor unit (z) in the
described order.  of a capacity variable type or of an ON/OFF type. The
setting values PS(x), PS(y), PS(z) thus deter-  Therefore, an optimum
maximum capacity can be mined for the outdoor units are transmitted to the
same  set by combining multi-purpose outdoor units. Thus, un- outdoor
units. The operations of the outdoor units, the  like the conventional
apparatus in which an outdoor unit capacity of which are min(i)=1,
max(i)=10, min(II)=10,  10 having a capacity close to a desired level is
selected out max(ii)=10, min(iii)=20, max(iii)=20, used as the outdoor  of
outdoor units of specially set maximum capacity, the units (i)-(iii) (Fig.
4) will be described with reference to  present invention enables an
increase in the number of Fig. 16. When the outdoor units start operation
at an in-  selectable types and combinations of outdoor units, and stant to
with a demand of 32.5 horsepower, the outdoor  optimally set the sum of the
maximum capacity of the unit (x) (x=i) is set to 2.5 horsepower, the
outdoor unit  15 outdoor units in accordance with the capacity of the in-
(y) (y=ii) 10 horsepower, and the outdoor unit (z) (z=iii)  door units. 20
horsepower on the basis of the flow chart of SUB3. The setting value for
the outdoor unit (x) therafter de- creases till an instant t[err]. Between
the instants t[err], the  Claims operations of the outdoor units (x), (z)
are carried out  20 The operation is thereafter carried out similarly with
the  1. An air-conditioner comprising: outdoor units (x), (y), (z)
combined. In this embodiment, the maximum capacity of each       a
plurality of indoor units (1,2) each having a outdoor unit is determined
selectively so that the oper-  room-side heat exchanger (3), a decompres-
ating capacity is continuous. For example, if the maxi- 25  sion means (4)
and a refrigerant flow rate var- mum capacity of the outdoor unit (x) is
set to 8 horse-    able valve (5); power, the operating capacity becomes
discontinuous in     a plurality of outdoor units (11 to 13), each hav- the
sections [err]...  and, to prevent this problem,  ing a heat source-side
exchanger (16) and a the maximum capacity of the outdoor units are deter-
compressor (14), wherein said plurality of mined selectively so that the
operating capacity be- 30   indoor units (1,2) and said plurality of
outdoor comes continuous.                                          units
(11 to 13) are parallel-connected by means The control apparatus used in
the air conditioner ac-  of two common refrigerant pipes (23,24) to form
cording to the present invention described above is thus   a single system
refrigerating cycle; and capable of allotting the sum of the capacity
demanded      a control apparatus connected to the indoor by the outdoor
units, on the basis of the type (capacity  35  units and the outdoorunits,
and comprising: variable type or ON/OFF type) and maximum capacity
meansforsettingatotal demanded refrigerating of the connected outdoor
units.                            capacity of said indoor units, These
outdoor units are of multi-purpose type adapt-   means for determining data
relating to said out- ed to be operated with a given setting value (or an
door units, said data comprising a maximum ON/OFF signal) of operating
capacity,'and a combination  40  operating capacity of said compressors
(14) in of these outdoor units and any one of the indoor units     said
outdoor units and the type of said compres- can be utilized as a
multi-purpose air-conditioner. Thus,  sors (14), and the apparatus of the
present invention can control an      means for optimally distributing said
total air-conditioner in which multi-purpose indoor and out-     demanded
refrigerating capacity to each of said door units are combined so that a
required capacity can  45  outdoor units (11 to 13) in accordance with the
be obtained, and enables the degree of freedom of set-     maximum
operating capacity and the type of the ting a required capacity to be
increased.                  compressors (14) of said outdoor units.
Furthermore, in order to increase the capacity of the outdoor units when an
indoor unit is added to the previ-  2. An air-conditioner as claimed in
claim 1, wherein the ously-installed indoor units, the changing of the
overall 50  control apparatus comprises means for setting a capacity can be
done very easily by merely connecting  flow rate for refrigerant of the
outdoor units (11 to the signal lines of the indoor and outdoor units
together.  13). According to embodiments of the present invention described
above, in which a plurality of multi-purpose  3. An air-conditioner as
claimed in claim 2, wherein outdoor units having capacity-variable type and
ON/OFF  55  said variable valves (5) of said indoor units (1,2) are type
compressors, and a plurality of multi-purpose indoor  providedforchanging a
circulating rate of said ref rig- units are parallel-connected with
refrigerant pipes, the  erant, an opening rate of said variable valves (5)
total demand of the indoor units is allotted on the basis  being changeable
in accordance with a refrigerating 9    15                 EP 0 643 622 B1
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all the outdoor units are operated with their maximum  of the maximum
operating capacity of the respective out- capacity.
door units and the type of the compressors, i.e. capacity As described
above, the demanded capacity tgt is  variable compressors or ON/OFF type
compressors pro- increased from that for the outdoor unit (x), and then to
vided in the outdoor units, whereby the outdoor units can those forthe
outdoor unit (y), outdoor unit (z) and outdoor  5  be connected arbitrarily
irrespective of whether they are unit (x) + outdoor unit (z) in the
described order.  of a capacity variable type or of an ON/OFF type. The
setting values PS(x), PS(y), PS(z) thus deter-  Therefore, an optimum
maximum capacity can be mined for the outdoor units are transmitted to the
same  set by combining multi-purpose outdoor units. Thus, un- outdoor
units. The operations of the outdoor units, the  like the conventional
apparatus in which an outdoor unit capacity of which are min(i)=1,
max(i)=10, min(ii)=10,  10 having a capacity close to a desired level is
selected out max(ii)=10, min(iii)=20, max(iii)=20, used as the outdoor  of
outdoor units of specially set maximum capacity, the units (i)-(iii) (Fig.
4) will be described with reference to  present invention enables an
increase in the number of Fig. 16. When the outdoor units start operation
at an in-  selectable types and combinations of outdoor units, and stant to
with a demand of 32.5 horsepower, the outdoor  optimally set the sum of the
maximum capacity of the unit (x) (x=i) is set to 2.5 horsepower, the
outdoor unit  15 outdoor units in accordance with the capacity of the in-
(y) (y=ii) 10 horsepower, and the outdoor unit (z) (z=iii)  door units. 20
horsepower on the basis of the flow chart of SUB3. The setting value for
the outdoor unit (x) therafter de- creases till an instant t[err]. Between
the instants [err], the  Claims operations of the outdoor units (x), (z)
are carried out. 20 The operation is thereafter carried out similarly with
the  1. An air-conditioner comprising: outdoor units (x), (y), (z)
combined. In this embodiment, the maximum capacity of each        a
plurality of indoor units (1,2) each having a outdoor unit is determined
selectively so that the oper-   room-side heat exchanger (3), a decompres-
ating capacity is continuous. For example, if the maxi- 25  sion means (4)
and a refrigerant flow rate vari- mum capacity of the outdoor unit (x) is
set to 8 horse-    able valve (5); power, the operating capacity becomes
discontinuous in     a plurality of outdoor units (11 to 13), each hav- the
sections [err]...  and, to prevent this problem,  ing a heat source-side
exchanger (16) and a the maximum capacity of the outdoor units are deter-
compressor (14), wherein said plurality of mined selectively so that the
operating capacity be- 30    indoor units (1,2) and said plurality of
outdoor comes continuous.                                           units
(11 to 13) are parallel-connected by means The control apparatus used in
the air conditioner ac-   of two common refrigerant pipes (23,24) to form
cording to the present invention described above is thus    a single system
refrigerating cycle; and capable of allotting the sum of the capacity
demanded       a control apparatus connected to the indoor by the outdoor
units, on the basis of the type (capacity  35  units and the outdoor units,
and comprising: variable type or ON/OFF type) and maximum capacity
means forsetting a total demanded refrigerating of the connected outdoor
units.                             capacity of said indoor units, These
outdoor units are of multi-purpose type adapt-    means for determining
data relating to said out- ed to be operated with a given setting value (or
an        door units, said data comprising a maximum ON/OFF signal) of
operating capacity,'and a combination  40  operating capacity of said
compressors (14) in of these outdoor units and any one of the indoor units
said outdoor units and the type of said compres- can be utilized as a
multi-purpose air-conditioner. Thus,  sors (14), and the apparatus of the
present invention can control an       means for optimally distributing
said total air-conditioner in which multi-purpose indoor and out-
demanded refrigerating capacity to each of said door units are combined so
that a required capacity can  45  outdoor units (11 to 13) in accordance
with the be obtained, and enables the degree of freedom of set-
maximum operating capacity and the type of the ting a required capacity to
be increased.                   compressors (14) of said outdoor units.
Furthermore, in order to increase the capacity of the outdoor units when an
indoor unit is added to the previ-  2. An air-conditioner as claimed in
claim 1, wherein the ously-installed indoor units, the changing of the
overall 50  control apparatus comprises means for setting a capacity can be
done very easily by merely connecting   flow rate for refrigerant of the
outdoor units (11 to the signal lines of the indoor and outdoor units
together.  13). According to embodiments of the present invention described
above, in which a plurality of multi-purpose  3. An air-conditioner as
claimed in claim 2, wherein outdoor units having capacity-variable type and
ON/OFF  55  said variable valves (5) of said indoor units (1,2) are type
compressors, and a plurality of multi-purpose indoor  provided
forchangingacirculating rate of said refrig- units are parallel-connected
with refrigerant pipes, the  erant, an opening rate of said variable valves
(5) total demand of the indoor units is allotted on the basis  being
changeable in accordance with a refrigerating    17                 EP 0
543 622 B1                  18 capacity required by said indoor units
(1,2), and  11. An air-conditioner as claimed in any preceding 



wherein, in use, said control apparatus (8,10,19)   claim, wherein, in use,
said data relating to said out- sets a circulating rate for said
refrigerant of said out-  door units determined by the means for
determining door units such that a desired amount of said refrig-  data
comprises a range of alteration of refrigerating erant of said outdoor
units is obtained in accordance  5  capacity of each of said outdoor units.
with the sum of the opening rate of said variable valves (5).
Patentansprflche 4. An air-conditioner as claimed in any preceding claim,
wherein the demanded refrigerating capacity  10 1. Klimagerkt umfassend: of
said indoor units (1,2) corresponds to the degree of opening of said flow
rate variable valves (5).      eine Vielzahl von Innenraumeinheiten (1, 2),
von denen jede einen raumseitigen WArmetau- 5. An air-conditioner as
claimed in claim 1 or 2,          scher (3), ein Dekompressionsmittel (4)
und ein wherein, in use, said control apparatus is responsive  15
Regelventil (5) far die Kihlmittelstrbmungsrate to a signal (9) of a
required refrigerating capacity for  aufweist; an airconditioning area of
said indoor units (1,2) out-  eine Vielzahl von AuBeneinheiten (11 bis 13),
put by at least one of said indoor units (1,2) to output  von denen jede
einen wArmequellenseitigen a signal (22) to said outdoor units (11 to 13)
to dis-  Austauscher (16) und tribute the refrigerating capacity
therebetween in  20  einen Kompressor (14) aufweist, worin die Viel-
accordance with said signal (9) from said at least     zahi von
Innenraumeinheiten (1,2) und die Viel- one indoor unit.
zahl von AuBeneinheiten (11 bis 13) mittels zweier gemeinsamer
KOhlmittelrohre (23, 24) 6. An air-conditioner as claimed in any preceding
parallel verbunden skid, so daB sin einziges claim, wherein said control
apparatus comprises  25    Kfhlkreislaufsystem ausgebildet ist; und means
for reducing a value of said distributed refrig-  eine Regelvorrichtung,
die mit 'den lnnenraum- erating capacity to zero.
einheiten und den AuBeneinheiten verbunden -it und umfassend: Mittel zum
Einstellen einer 7. An air-conditioner as claimed in any preceding
insgesamt erforderlichen K~hlkapazitAt der claim, wherein said plurality of
outdoor units com- 30  Innenraumeinheiten, prises at least one of a first
type of compressor and  Mittel zum  Bestimmen von Werten f Or die at least
one of a second type of compressor, and       AuBeneinheiten, wobei die
Werte eine maxi- wherein said first type of compressor is switchable
male Betriebskapazitdt der Kompressoren (14) between a stop state and an
operation state of a       in den AuBeneinheiten und die Art der Kom- rated
capacity, and said second type of compressor 35  pressoren (14) umfassen,
und is switchable between a stop state and an operation    Mittel zum
optimalen Vertellen der insgesamt state of a variable capacity.
erforderlichen  K~hikapazitat auf jede der AuBeneinheiten (11 bis 13)
gem&13 der maxima- 8. An air-conditioner as claimed in claim 7, wherein, in
len BetriebskapazitAt und der Art des Kompres- use, said data relating to
said outdoor units deter- 40  sors (14) der AuBeneinheiten. mined by the
means for determining data indicates installation of at least one of said
first type of corm-  2. Klimagerit nach Anspruch 1, worin die Regelvor-
pressor and at least one of said second type of com-  richtung Mittel zum
Einstellen einer Strbmungsrate pressor.
fOr KOhimittel der AuBeneinheiten (11 bis 13) auf- 45     weist. 9. An
air-conditioner as claimed in any preceding claim, wherein, in use, said
data relating to said out-  3. Klimagerdt nach Anspruch 2, worin die
Regelventile door units determined by the means for determining  (5) der
Innenraumeinheiten (1, 2) zum VerAndem data comprises a maximum
refrigerating capacity     einer Umlaufrate des KflhImittels vorgesehen
sind, for operating each of said outdoor units (11 to 13).  50  wobei eine
Offnungsrate der Regelventile (5) gemMi einer von den Innenraumeinheiten
(1, 2) 10. An air-conditioner as claimed in any preceding     geforderten
Kahikapazitit verAnderbar let, und claim, wherein, in use, said data
relating to said out-  worn im Gebrauch die Regelvorrichtung (8, 10, 19)
door units determined by the means for determining  eine Umlauf rate fOr
das K~hImittel der AuBeneinhei- data comprises a maximum refrigerating
capacity  55    ten sinstelkt, so daB eine gewOnschte Menge des for
continuously operating each of said outdoor     KOhimittels der
AuBeneinheiten gemaB der Summe units.
der Offnungsrate der Regelventile (5) erhaiten wird. 10    19
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Klimagerat nach  einem  der vorhergehenden          bereich der
KOhikapazitat jeder der AuBeneinheiten Ansprflche, worin die erforderliche
KOhikapazitAt  umfassen. 



der Innenraumeinheiten (1, 2) dem Grad der 6ff- nung der
Strbmungsratenregslventile (5) entspricht. 5 Revendlicatlons 5. Klimagerat
nach Anspruch 1 odor 2, worin im Gebrauch die Regelvorrichtung auf ein
Signal (9)  1. Un appareil de conditionnement d'air qui comprend: einer
erforderlichen Kfhikapazitdt fOr einen Klima- bereich der
Innenraumeinheiten (1, 2) anspricht,       une pluralitd d'unites
intdrieures (1, 2) qui das von mindestens siner der Innenraumeinheiten  10
incluent chacune un echangsur de chaleur (3) (1, 2) ausgesendet ist, so daB
ein Signal (22) an die  du cote d'un local, un moyen de decompression
AuBeneinheiten (11 bis 13) ausgesendet wird, um        (4) et une vanne,
reglable en debit, de refrig6- die KOhikapazitit gemal3 dem Signal (9) von
der        rant (5), mindestens einen Innenraumeinheit dazwischen zu
une pluralite d'unit6s ext6rieures (11 A 13), qui verteilen.
15        incluent chacune un echangeur (16) du cote source de chalsur et
un compresseur (14), dans 6. Klimagerat nach  einem  der vorhergehenden
lequel ladite pluralite d'unit6s int6risures (1, 2) AnsprOcho, worin die
Regelvorrichtung Mittel zum       et ladite pluralite d'unites exterieures
(11 a 13) Reduzieren sines Wertes der verteilten KOhIkapazi-     sont
reliees en parallble au moyen de deux tat auf null umfal3t
20         tubulures communes (23, 24) de refrigerant, afin de former un
cycle de refrigeration a sys- 7. Klimagerat nach  einem  der vorhergehenden
tbme unique; et AnsprOchen, worin die Vielzahl von AuBonoinheiten      un
appareil de commando relie aux unites inte- mindestens einen von einer
ersten Art von Kom-         rieures otf aux unites exterieures, et compre-
pressor und mindestens einen von einer zweiten Art 25  nant: von Kompressor
umfaBt, und worin die erste Art von     un moyen de fixation d'une capacite
totale exi- Kompressor zwischen elnem  Stopzustand und             gee de
refrigeration desdites unites interieures, oinem Betriebszustand einer
abgestuften Kapazitat      un moyen de detemmination d'une donnee qui
schaltbar ist, und worin die zweite Art von Kompres-   concerne lesdites
unites ext6rieures, ladite don- sor zwischen sinem  Sfopzustand und einem
30          nse comprenant une capacite on service maxi- Betriebszustand
elner veranderbaren Kapazitat          male desdits compresseurs (14)
desdites unitds schaltbar ist.
extdrieures et le type desdits compresseurs (1-4); at 8. Klimagerat nach
Anspruch 7, worin im Gebrauch die      un moyen de repartition optimale, A
chacune Werte fOr die Aul3eneinheiten, die durch die Mittel 35  desdites
unites exterieures (11 & 13), de ladite zum Bestimmen von Werten bestimmt
sind, Instal-        capacite totale exig6e de refrigeration en fonc-
lation von mindestens sinem der ersten Art von        tion de la capacite
en service maximale et du Kompressor und mindestens einem der zweiten Art
type des compresseurs (14) desdies unites von Kompressor anzeigen.
exterieures. 40 9. Klimagerit nach  einem  der vorhergehenden      2. Un
apparsil de conditionnementd'airselon la reven- AnsprOche, worin im
Gebrauch die Worte fOr die     dication 1, dans laquel l'appareil de
commando AuBensinheiten, die durch die Mittel zum Bestim-   comprend un
moyen de fixation d'un d6bit pour le men von Daten bestimmt sind, eine
maximale KOhl-   refrigerant des unit6s exterieures (11 a 13). kapazitat
zum Betrieb jeder der AuBeneinheiten (11  45 bis 13) umfassen.
3. Un appareil de conditionnement d'airselon la reven- dication 2, dans
lequel ledites vannes reglables (5) 10. Klimagoert nach  einem  der
vorhergehenden         desdtes unit6s interieures (1, 2) sont agencoes de
AnsprOche, worin im Gebrauch die Werte fOr die     maniere a modifier un
debit de circulation dudit r6fri- AuBeneinheiten, die durch die Mittel zum
Bestim- 50  g6rant, un taux d'ouverture desdites vannes regla- men von
Daten bestimmt sind, sine maximale KOhl-   bles (5) etant modifiable en
fonction d'une capacite kapazitat zum kontinuierlichen Betrieb jeder der
de refrigeration exigeo par ledites unit6s interieures AuBeneinheiten
umfassen.                           (1, 2) et dans lequel ledit appareil de
commande (8, 10, 19) fixe, en cours d'utilisation, un d6bit de circu- 11.
Klimagerat nach  einem  der vorhsrgehenden  55    lation dudit refrigerant
desdites unit6s exterieures AnsprOche, worin im Gebrauch die Werts fOr die
d'une manibre telle qu'une quantite souhaitee dudit Aufeneinheiten, die
durch die Mittel zum Bestim-   refrigerant desdites unites extdrieures est
obtenue men von Daten bestimmt sind, einen Verinderungs-   en fonction de
la somme du taux d'ouverture desdi- 11    21                EP 0 543 622 B1
22       *   c       L    M   Jil tes vannes reglables.
res d6terrminee par le moyen de determination de donnee comprend, en cours
d'utilisation, une capa- 



4. Un appareil de conditionnement d'air solon lune    cite maximale de
refrig6ration, pour un fonctionne- qusiconque des revendications
precedentes, dans   ment continu de chacune desdites unltes exterieu-
loquel la capacit6 exig6e de refrigeration desdites  5  res. unites
interieures (1, 2) correspond au degr6 d'ouverture desdites vannes (5)
reglables en debit.  11. Un appareil de conditionnement d'air selon une do
revendication precedente quelconque, dans loquel 5. Un appareil de
conditionnement d'airsebn la reven-  ladite donnee qui concerns ledites
unites exterieu- dication 1 ou 2, dans lequel ledit appareil de com- 10
res determin6e par le moyen de determination de mande r6pond, en cours
d'utilisation, a un signal (9)  donnee comprend, en cours d'utilisation,
une plago d'une capacite oxigee de refrigeration pour une   de modification
de la capacite de refrigeration de zone de conditionnement d'air desdites
unit6s int6-  chacune desdites unites exterieures. rieures (1, 2), produit
par au moins I'une desdites unites interieures (1, 2), pour envoyer
auxdites uni- 15 tes ext6rieures (11 & 13) un signal (22) pour repartir
entre elles, la capacite de refrigeration en fonction dudit signal (9)
provenant au moins de ladito unite int6rieure. 20 6. Un appareil de
conditlonnement d'air salon une revendication precedente quelconque, dans
loquel ledit appareil de commands comprend un moyen de reduction a zero
d'une valeur de ladite capacite r6partie de refrigeration.
25 7. Un appareil de conditionnement d'air selon une revendication
precedente quelconque, dans loquel ladite pluralit6 d'unites ext6rieures
comprend au moins un compresseur d'un premier type et au  30 moins un
compresseur d'un deuxieme type, at dans lqusl ledit compresseur d'un
premier type peut Mtrs commute entre un etat d'arret et un dtat de
fonction- nement & une capacite nominale, et ledit compres- sour d'un
deuxibme type pout etre commute entre  35 un etat d'arret et un etat de
fonctionnement capacfte reglable. 8. Un appareil de conditionnement d'air
solon la reven- dication 7, dans loqual ladite donn6e qui concerns  40
ledites unites exterioures detorminee par le moyen de d6termination de
donnea indique, en cours d'uti- lisation, l'installation cdau moins un
compresseur dudit premier type et d'au moins un compresseur dudit deuxibme
type.                       45 9. Un appareil de conditionnement d'air
solon une revendication precedente quelconque, dans loquel ladite donnee
qui concerne ledites unit6es exterieu- res determinee par le moyen de
determination de  50 donnee, comprend, en cours d'utilisation, une capa-
cit6 maximale de refrigeration pour un fonctionne- ment de chacune desdites
unites exterieures (11 a 13). 55 10. Un appareil de conditionnement d'air
selon une revendication precedente quelconque, dans loquel ladite donnee
qui concerns ledites unites ext6riou- 12    


