
REFRIGERATION APPARATUS  



TECHNICAL FIELD   This invention relates to a refrigeration apparatus
having a plurality of thermal source units.                   BACKGROUND
ART   Conventionally, air conditioners are known as refrigera- tion
apparatus in which a plurality of indoor units are connected in parallel
with one another through refrigerant piping with respect to a single
outdoor unit in order to form 



multi-type indoor units, as disclosed in the Japanese Patent Application
Laid Open Gazette No. 4-208370. The outdoor unit has a compressor, a
four-way selector valve, an outdoor heat exchanger, an outdoor
motor-operated expansion valve and a receiver. The indoor unit has an
indoor motor-operated expansion valve and an indoor heat exchanger.   In a
cooling operation, a refrigerant discharged from the compressor is
circulated, so as to be condensed at the outdoor heat exchanger, reduced in
pressure at the indoor motor-operated expansion valve, evaporated at the
indoor 



heat exchanger and then returned to the compressor. In a heating operation,
a refrigerant discharged from the com- pressor is circulated, so as to be
condensed at the indoor heat exchanger, reduced in pressure at the outdoor
motor-oper- ated expansion valve, evaporated at the outdoor heat exchanger
and then returned to the compressor.   Further, in the outdoor unit, the
capacity of the compres- sor is regulated according to the load of the
indoor unit.   In the above-mentioned air conditioner, since only a single
outdoor unit is provided, many kinds of outdoor units 



are required having different capacities from one another to correspond
with the indoor load, i.e., the number of indoor units to be connected. In
addition, when the indoor load does not correspond with the capacity of the
outdoor unit, the capacity of the outdoor unit is disadvantageously
increased in spite of a small indoor load.   To cope with the above
problems, a plurality of outdoor units, for example, two outdoor units,
having different capacities from one another, may be combined with one
another in order to form multi-type outdoor units. 
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In such a case, when the outdoor unit under cooling or heating operation
and the outdoor unit in deactivation exist at the same time, the
refrigerant must be prevented from being stored in the outdoor unit in
deactivation in order that a fixed circulation amount of refrigerant is
retained. That is, it is necessary to prevent lack of a circulation amount
of refrigerant.   Further, when one of the outdoor units is deactivated 



during heating operation, a large amount of gas refrigerant can be
condensed in the outdoor unit or the refrigerant piping. Therefore, it is
required to prevent the compressor from compressing a liquid refrigerant
during a reactivation of the outdoor unit.   Furthermore, when the air
conditioner has a plurality of outdoor units, the refrigerant piping
extending from the outdoor units is connected to two main pipes and the
main pipes are connected on the indoor side. However, in case that the
piping arrangement is done by hand during installation, 



an angle of tilt of piping required for backing oil cannot be secured or a
pan of piping to be horizontally arranged may be inclined. This
disadvantageously prevents highly-reliable air conditioning.    In view of
the foregoing problems, this invention has been made. The object of the
present invention is to prevent the compression of liquid refrigerant and
the lack of refrigerant needed for circulation resulting from the storage
of the refrigerant and the like and to provide accurate installation 



of the refrigerant piping.          



3            DISCLOSURE OF THE INVENTION   To attain the foregoing object,
a refrigeration apparatus of the present invention has a closing mechanism
for allowing and preventing a flow of refrigerant, and/or has ejecting
means for ejecting a refrigerant or recovering means for recovering a
refrigerant, and/or has a construction in which a connecting part of a
plurality of thermal source units is 



unitized.   In detail, a refrigeration apparatus according to the claims of
this invention comprises a plurality of thermal source units (2A, 2B) which
each have a compressor (21) and a thermal-source-side heat exchanger (24)
connected at an end thereof to the discharge side of the compressor (21),
and in which liquid lines (5LA, 5LB) are connected to the other ends of the
thermal-source-side heat exchangers (24), respectively. Gas lines (5GA,
5GB) are connected to the inlet sides of the compressors (21),
respectively. Further, in 



the refrigeration apparatus, a connecting circuit part (11) is provided for
connecting outer ends of the liquid lines (5LA, 5LB) and outer ends of the
gas lines (5GA, 5GB) to a main liquid line (4L) and a main gas line (4G),
respectively, so that the thermal source units (2A, 2B) are arranged in
parallel with one another. Furthermore, the refrigeration apparatus has a
plurality of user units (3A, 3B) which each have a user-side expansion
mechanism (33) and a user-side heat exchanger (32) and which are connected
to the main liquid line (4L) and the main gas line (4G) so as to be 



arranged in parallel with one another.   In addition, on the liquid line
(5LB) of at least one thermal source unit (2B) between the plural thermal
source units (2A, 2B), there is disposed a liquid-line closing mechanism
(VI) which is fully closed when the thermal source unit (2B) is deactivated
during cooling operation.   In a refrigeration apparatus of the present
invention, a receiver (12) for connecting each of the liquid lines (5LA,
5LB) to the main liquid line (4L) may be disposed at a connecting part
between the liquid lines (5LA, 5LB) and the 



main liquid line (4L).                                     4 



As shown in FIG. 1, a refrigeration apparatus of the present invention
comprises: a master thermal source unit (2A) which has a compressor (21), a
thermal-source-side heat exchanger (24) connected at an end thereof to the
discharge side and the inlet side of the compressor (21) so as to be
switchable between the two sides of the compressor (21) and at the other
end to a liquid line (5LA). A thermal- source-side expansion mechanism (25)
is disposed on the liquid line (5LA), and a gas line (5GA) is connected to
the 



discharge side and the inlet side of the compressor (21) so as to be
switchable between the two sides of the compressor (21). A slave thermal
source unit (2B) is provided, which has a compressor (21), a
thermal-source-side heat exchanger (24) connected at an end thereof to the
discharge side and the inlet side of the compressor (21) so as to be
switchable between the two sides of the compressor (21) and at the other
end to a liquid line (5LB), and a thermal-source-side expansion mechanism
(25) disposed on the liquid line (5LB), in which a gas line (5GB) is
connected to the 



discharge side and the inlet side of the compressor (21) so as to be
switchabic between the two sides of the compressor (21). Further, in the
refrigeration apparatus, there is provided a connecting circuit part (11)
for connecting outer ends of the liquid lines (5LA, 5LB) and outer ends of
the gas lines (5GA, 5GB) to a main liquid line (4L) and a main gas line
(4G), respectively, so that the thermal source units (2A, 2B) are arranged
in parallel with each other. Furthermore, the refrigeration apparatus has a
plurality of user units (3A, 3B) which each have a user-side heat exchanger
(32) and which 



are connected to the main liquid line (4L) and the main gas line (4G) to be
arranged in parallel with one another.    In addition, on the liquid line
(5LB) extending toward the slave thermal source unit (2B), there is
disposed a liquid-line closing mechanism (VI) which is fully closed when
the slave thermal source unit (2B) is deactivated during refrigerating
operation. On the gas line (5GB) extending toward the slave thermal source
unit (2B), there is provided a gas-line closing mechanism (V2) which is
fully closed when the slave thermal source unit (2B) is deactivated during
heating 



operation.    Further, in a refrigeration apparatus of the present inven-
tion, a receiver (12) for connecting each of the liquid lines  (5LA, 5LB)
to the main liquid line (4L) may be disposed at  a connecting part between
the liquid lines (5LA, 5LB) and  the main liquid line (4L).     



5     In addition, in a refrigeration apparatus of the pres invention, a
bypass line (29) which bypasses the compressor (21) of the slave thermal
source unit (2B) may be connected to the discharge and inlet sides of the
compressor (21), and 



a bypass closing mechanism (V3) is disposed on the bypass line (29).
Further, a refrigerant ejecting means (61) may be provided for ejecting a
liquid refrigerant remaining in the slave thermal source unit (2B) in such
a manner as to open the bypass closing mechanism (V3), the
thermal-source-side expansion mechanism (25) (each included in the slave
thermal source unit (2B) during deactivation), the liquid-line closing
mechanism (VI) and the gas-line closing mechanism (V2) for a set time just
after the slave thermal source unit (2B) is deactivated during heating
operation. 



In a more detailed embodiment of a refrigeration appa- ratus of the present
invention, there may be disposed in each of the user units (3A, 3B) a
user-side expansion mechanism (33) which is located between the main liquid
line (4L) and the user-side heat exchanger (32). Further, there are pro-
vided: refrigerant-amount detecting means (62) for detecting lack of a
circulation amount of refrigerant and refrigerant recovering means (63) for
recovering a refrigerant from the slave thermal source unit (2B) during
deactivation when the slave thermal source unit (2B) is deactivated during
heating 



operation. The refrigerant-amount detecting means (62) detects the lack of
a circulation amount of refrigerant, in such a manner as to open the
thermal-source-side expansion mechanism (25) of the slave thermal source
unit (2B) in deactivation and also the liquid-line closing mechanism (VI).
The refrigerant-amount detecting means (62) further throttles the user side
expansion mechanism (33) so as to reduce a pressure of a liquid refrigerant
to a saturation pressure according to an open-air temperature.   As shown
in FIG. 2, a refrigeration apparatus of the 



present invention may comprise a master thermal source unit (2A) having a
compressor (21), a thermal-source-side heat exchanger (24) connected at an
end thereof to the discharge side and the inlet side of the compressor (21)
so as to be the other end to a liquid line (5LA), and a thermal-source-side
expansion mechanism (25) which is disposed on the liquid line (5LA) and
capable of regulating an opening thereof. A    



6   gas linc (5GA) is connected to the discharge side and the inlet side of
the compressor (21) so as to be switchabic 



between the two sides of the compressor (21). A slave thermal source unit
(2B) is provided having a compressor (21), a thermal-sourcc side heat
exchanger (24) connected at an end thereof to the discharge side and the
inlet side of the compressor (21) so as to be switchable between the two
sides of the compressor (21) and at the other end to a liquid line (5LB),
and a thermal source-side expansion mechanism (25) which is disposed on the
liquid line (5LB) and capable of regulating an opening thereof. A gas line
(5GB) is connected to the discharge side thereof and the inlet side of 



the compressor (21) so as to be switchable between the two sides of the
compressor (21). A slave thermal source unit (2B) is provided having a
compressor (21), a thermal- source-side heat exchanger (24) connected at an
end thereof to the discharge side and the inlet side of the compressor (21)
so as to be switchable between the two sides of the com- pressor (21) and
at the other end to a liquid line (5LB), and a thermal-source-side
expansion mechanism (25) which is disposed on the liquid line (5LB) and
capable of regulating an opening  thereof. A gas line (5GB) is connected to
the 



discharge side thereof and the inlet side of the compressor (21) so as to
be switchable between the two sides of the compressor (21). A connecting
circuit part (11) is provided for connecting outer ends of the liquid lines
(5LA, 5LB) and outer ends of the gas lines (5GA, 5GB) to a main liquid line
(4L) and a main gas line (4G), respectively, so that the thermal source
units (2A, 2B) are arranged in parallel with each other. A plurality of
user units (3A, 3B) are provided which each have a user-side heat exchanger
(32) and which are connected to the main liquid line (4L) and the main gas 



line (4G) so as to be arranged in parallel with one another.   Further, at
a connecting part located between the liquid lines (5LA, 5LB) and the main
liquid line (4L), a receiver (12) which connects each of the liquid fines
(5LA, 5LB) to the main liquid line (4L) is disposed. In addition, on the
gas line (5GB) extending toward the slave thermal source unit (2B), there
is provided a gas-line closing mechanism (V2) which is fully closed when
the slave thermal source unit (2B) is deactivated during heating operation.
Furthermore, there is provided full-closure control means (6) for control- 



ling the thermal-source-side expansion mechanism (25) of the slave thermal
source unit (2B) in deactivation to be fully closed when the slave thermal
source unit (2B) is deacti- vated during refrigerating operation.       



In a further embodiment of a refrigeration apparatus of the present
invention, a bypass line (29) which bypasses the compressor (21) of the
slave thermal source unit (2B) may be connected to the discharge and inlet
sides of the com- pressor (21), and a bypass closing mechanism (V3) is 



provided on the bypass line (29). Further, there is disposed refrigerant
ejecting means (61) for ejecting a liquid refrig- erant remaining in the
slave thermal source unit (2B) in such a manner as to open the bypass
closing mechanism (V3) and the thermal-source-side expansion mechanism (25)
each included in the slave thermal source unit (2B) in deactiva- tion, and
the gas closing mechanism (V2) for a set time just after the slave thermal
source unit (2B) is deactivated during heating operation.   In still
another aspect of the refrigeration apparatus of the 



present invention, there may be provided in each of the user units (3A, 3B)
a user-side expansion mechanism (33) located between the main liquid line
(4L) and the user-side heat exchanger (32). Further, the refrigeration
apparatus has refrigerant-amount detecting means (62) for detecting lack of
a circulation amount of refrigerant, and refrigerant recov- ering means
(63) for recovering a refrigerant from the slave thermal source unit (2B)
in deactivation when the slave thermal source unit (2B) is dcactivatcd
during heating operation. The refrigerant-amount detecting means (62) 



detects the lack of a circulation amount of refrigerant, in such a manner
as to open the thermal-source-side expansion mechanism (25) of the slave
thermal source unit (2B) in reactivation and throttle the user-side
expansion mechanism (33) so as to reduce a pressure of the liquid
refrigerant to a saturation pressure according to an open-air temperature.
As shown in FIG. 7, a further feature of the refrigeration apparatus, a
refrigerant recovering line (8) through which a refrigerant flows from the
slave thermal source unit (2B) to the master thermal source unit (2A) may
be disposed 



between a gas-refrigerant pipe (26) extending from the thermal-source-side
heat exchanger (24) of the master ther- mal source unit (2A) and the gas
line (5GB) extending from the slave thermal source unit (2B).       



8      As shown in FIG. 9, the refrigeration apparatus has a   connecting
circuit part (11) for connecting each of   ends of liquid lines (5LA, 5LB)
of master and slave thermal   source units (2A, 2B) to a main liquid line
(4L) and   connecting an outer end of the gas line (5GA) of the master
thermal source unit (2A) to a main gas line (4G), instead of 



the connecting circuit part (11) and the gas closing mecha-   nism (V2)
discussed above. Further, in the refrigeration   apparatus of FIG. 9, there
is disposed a branch line (5a)   which is connected at an end thereof to a
gas-refrigerant pipe   (26) extending from the thermal-source-side heat
exchanger   (24) of the master thermal source unit (2A). In addition, in
the connecting circuit part (11), there is disposed a constant   pressure
circuit (9) which has a normally high-pressure   passage (91) held normally
in a state of high pressure and a   normally low-pressure passage (92) held
normally in a state 



of low-pressure. The normally high-pressure passage (91)   and the normally
low-pressure passage (92) are each con-   nected to the main gas line (4G)
and the branch line (5a). In   the constant-pressure circuit (9), the gas
line (5GB) of the   slave thermal source unit (2B) is connected to the
normally   high-pressure passage (91) in order that a refrigerant flows
from the gas line (5GB) toward the normally high-pressure   passage (91),
and the gas line (5GB) of the slave thermal   source unit (2B) is connected
to the normally low-pressure   passage (92) in order that a refrigerant
flows from the 



normally low-pressure passage (92) toward the gas line   (5GB):      The
refrigeration apparatus of the present invention may   include a receiver
(12) for connecting each of the liquid lines   (5LA, 5LB) to the main
liquid line (4L) which is disposed   at a connecting part between the
liquid lines (5LA, 5LB) and   the main liquid line (4L).      As shown in
FIG. 10, a connecting circuit part (11), a branch line (5a) and a
constant-pressure circuit (9) are    provided instead of the connecting
circuit part (11) and the 



gas-line closing mechanism (V2) of FIG. 2.      The refrigeration apparatus
may also include a refrigerant    recovering passage (8a) through which a
refrigerant flows    from the gas line (5GB) of the slave thermal source
unit (28)    toward the normally low-pressure passage (92) of the con-
stant pressure circuit (9) wherein passage (8a) is connected    between the
normally low-pressure passage (92) and the gas    line (5GB).      As shown
in FIG. 11, a connecting gas line (10) is    provided which is connected at
respective ends thereof to the 



respective gas refrigerant pipes (26) of the thermal-source-    side heat
exchangers (24) of the thermal source units (2A,         



2B) and which has a closing mechanism (V19) for prevent- ing a refrigerant
from flowing, when at least one thermal source unit (2B) is deactivated
during cooling operation, into the thermal source unit (2B) during
deactivation.   The connecting circuit part (11) of FIG. 11 may be formed
in a single unit. Operation 



Under the above constructions, high-pressure gas refrig- erants discharged
from the compressors (21) of the thermal source units (2A, 2B) are first
condensed at the thermal- source-side heat exchangers (24) to become liquid
refriger- ants. The two flows of the liquid refrigerants meet at the main
liquid line (4L) of the connecting circuit part (11). In particular, the
liquid refrigerants may meet at the receiver (12). Then, in each of the
user units (3A, 3B), the liquid refrigerant is reduced in pressure at the
user side expansion mechanism (33) and evaporated at the user-side heat 



exchanger (32) to become a gas refrigerant having low- pressure. The gas
refrigerant is distributed at the connecting circuit part (11) to the gas
lines (5GA, 5GB) and then returned to the compressors (21) of the thermal
source units (2A, 2B). A cooling operation is made by repeating the above
circulating process.   Further, when at least one thermal source unit (2B)
is deactivated during cooling operation, the liquid-line closing mechanism
(VI) is closed to prevent the liquid refrigerant from being stored in the
thermal source unit (2B). 



In the refrigeration apparatus of FIGS. 1 and 2, at its cooling operation,
high-pressure gas refrigerants discharged from the compressors (21) of the
thermal source units (2A, 2B) are first condensed at the
thermal-source-side heat exchangers (24) to become liquid refrigerants. The
two flows of the liquid refrigerants meet at the main liquid line (4L) of
the connecting circuit part (11). In particular, the liquid refrigerants
may meet at the receiver (12). Then, in each of the user units (3A, 38),
the liquid refrigerant is reduced in pressure at the user-side expansion
mechanism 



(33) or the like and evaporated at the user-side heat exchanger (32) to
become a gas refrigerant having low- pressure. The gas refrigerant is
distributed at the connecting circuit part (11) to the gas lines (5GA, 5GB)
and then returned to the compressors (21) of the thermal source units (2A,
2B). The cooling operation is made by repeating the above circulating
process.    



10     In a heating operation, high-pressure gas refrigerants discharged
from the compressors (21) of the thermal source 



units (2A, 2B) flow into the connecting circuit part (11) and meet at the
main gas line (4G). Then, the collected gas refrigerant flows into the user
units (3A, 3B). The gas refrigerant is condensed at each of the user-side
heat exchangers (32) to become a liquid refrigerant. The liquid refrigerant
flows through the main liquid line (4L) and then is distributed at the
connecting circuit part (11) to the liquid lines (5LA, 5LB) running to the
thermal source units (2A, 2B). In particular, the refrigerant may be
distributed at the receiver (12). Then, in the thermal source units (2A,
2B), the 



distributed liquid refrigerants are each reduced in pressure at the
thermal-source-side expansion mechanism (25) and evaporated at the
thermal-source-side heat exchanger (24) to become a gas refrigerant having
low-pressure. Then, the gas refrigerants are returned to the compressors
(21) of the thermal source units (2A, 2B). The heating operation is made by
repeating the above circulating process.    When the slave thermal source
unit (2B) is deactivated during heating operation, the gas-line closing
mechanism (V2) is closed so that the liquid refrigerant is prevented from 



being stored in the slave thermal source unit (2B) during deactivation and
a circulation amount of refrigerant is pre- vented from being diminished
between the master thermal source unit (2A) and the user units (3A, 3B).
Further, when the slave thermal source unit (2B) is deactivated during
cooling operation and heating operation, the liquid-line closing mechanism
(VI) or the thermal- source-side expansion mechanism (25) is closed, so
that the liquid refrigerant is prevented from being stored in the slave
thermal source unit (2B) during deactivation and a circula- 



tion amount of refrigerant is prevented from being dimin- ished between the
master thermal source unit (2A) and the user units (3A, 3B).        



11    In the refrigeration apparatus of the claims, just after h slave
thermal source unit (2B) is deactivated during heating operation, the
refrigerant ejecting means (61) opens bypass closing mechanism (V3), the
thermal-source-side expansion mechanism (25) of the slave thermal source
unit (2B), the liquid-line closing mechanism (VI) and the gas- line closing
mechanism (V2) for a set time. In one aspect of 



the refrigeration apparatus of the present invention, just after the slave
thermal source unit (2B) is deactivated during heating operation, the
refrigerant ejecting means (61) opens the bypass closing mechanism (V3),
the thermal-source-side expansion mechanism (25) of the slave thermal
source unit (2B) and the gas-line closing mechanism (V2) for a set time.
Consequently, the high-pressure gas refrigerant in the master thermal
source unit (2A) flows into the liquid line (5LB) via the gas line (5GB) of
the slave thermal source unit (2B), so that the liquid refrigerant
remaining in the slave thermal 



source unit in deactivation is ejected into the main liquid line (4L) or
the like, thus preventing lack of a circulating amount of refrigerant.   In
detail, when the refrigerant flows through the main gas line (4G) or the
like, the pressure of the refrigerant is reduced due to a pressure loss. In
the user units (3A, 3B) under heating operation, the difference between the
pressure losses of the user units (3A, 3B) resulting from the differ- ence
between the piping lengths thereof is compensated. For example, the
difference between the pressure losses is com- 



pensated by a motor-operated expansion valve at the user- side expansion
mechanism (33). As a result of this, the pressure of the refrigerant in the
main liquid line (4L) becomes lower than the pressure of the refrigerant
which is discharged from the compressor (21), so that the liquid
refrigerant remaining in the slave thermal source unit (2B) is ejected into
the main liquid line (4L) or the like.   In the refrigeration apparatus of
another aspect of the invention, when the slave thermal source unit (2B) is
deac- tivated during heating operation and the refrigerant-amount 



detecting means (62) detects lack of a circulating amount of refrigerant,
the refrigerant recovering means (63) opens the thermal-source-side
expansion mechanism (25) and the liq- uid-fine closing mechanism (VI) and
throttles the user-side expansion mechanism (33), thereby reducing the
pressure of the liquid refrigerant to a saturation pressure according to an
open-air temperature. In still a further aspect of the refrig- erating
apparatus, when the slave thermal source unit (2B) is deactivated during
heating operation and the refrigerant- amount detecting means (62) detects
lack of a circulating 



amount of refrigerant, the refrigerant recovering means (63)
12 



opens the thermal-source-side expansion mechanism (25) and throttles the
user-side expansion mechanism (33), thereby reducing the pressure of the
liquid refrigerant to a saturation pressure according to an open-air
temperature. Consequently, the liquid refrigerant remaining in the slave
thermal source unit (2B) in deactivation is evaporated so that the
evaporated refrigerant is returned to the master thermal source unit (2A).
When the slave thermal source unit (2B) is deactivated during heating
operation, the refrigerant recovering line (8) 



may be designed to establish communications between the gas line (5GB)
connecting to the slave thermal source unit (2B) and a low-pressure gas
side of the master thermal source unit (2A), so that the refrigerant
remaining in the slave thermal source unit (2B) in deactivation is returned
to the master thermal source unit (2A).   In the refrigeration apparatus of
FIG. 9, a gas refrigerant flowing into the slave thermal source unit (2B)
and a gas refrigerant discharged from the slave thermal source unit (2B)
flow through the normally high-pressure passage (91) 



and the normally low-pressure passage (92) each forming the
constant-pressure circuit (9) when flowing between the gas line (5GB) and
the main gas line (4G). Accordingly, the liquid refrigerant is prevented
from being stored in the slave thermal source unit (2B) without the
gas-line closing mecha- nism (V2).   Further, the receiver (12) collects
and distributes the liquid refrigerant.   In a further aspect of a
refrigeration apparatus of the present invention, when the slave thermal
source unit (2B) 



is deactivated during heating operation, the refrigerant recovering passage
(8a) normally establishes communica- tions between the gas line (5GB)
connecting to the slave thermal source unit (2B) and a low-pressure gas
side of the master thermal source unit (2A) through the constant-pres- sure
circuit (9), so that the refrigerant remaining in the slave thermal source
unit (2B) in deactivation is returned to the master thermal source unit
(2A).   In the refrigeration apparatus of FIG. 11, the gas refrig- erant
pipes (26) of the thermal-source side heat exchangers 



(24) of the thermal source units (2A, 2B) are communicated with each other
through the connecting gas line (10). Accordingly, circulation amounts of
refrigerants which flow through the respective thermal-source-side heat
exchangers (24) are approximately equal to each other, thereby increas- ing
a coefficient of performance (COP) of the refrigeration apparatus.    



Effects                           13           According to the
refrigeration apparatus of the presen         invention, since the liquid
line (5LB) of at least one thermal.         source unit (2B) is provided
with the liquid-line closing 



mechanism (VI) which is fully closed when the thermal         source unit
(2B) is deactivated during cooling operation, a         liquid refrigerant
is prevented from being stored in the         thermal source unit (2B) in
deactivation. This prevents lack         of a circulation amount of
refrigerant between another         thermal source unit (2A) and user units
(3A, 3B).            As a result of this, a plurality of thermal source
units (2A,         2B) can be combined. Further, since a plurality of
thermal         source units (2A, 2B) having different capacities from one
another can be produced and combined, this enables a few 



kinds of thermal source units (2A, 2B) to cope with many         kinds of
loads.            Accordingly, since provision of a single receiver (12)
can         dispense with respective receivers of the thermal source
units (2A, 2B), this reduces the number of elements. Further,         since
distribution of a liquid refrigerant is securely carried         out, an
unbalanced flow of refrigerant can be securely         prevented even when
a flash of gas flows into the main liquid         line (4L) or the like.
Further, the gas-line closing mechanism (V2) and the 



liquid-line closing mechanism (VI) may be disposed on the         gas line
(5GB) and the liquid line (5LB) which connect to         the slave thermal
source unit (2B) respectively, the liquid-         line closing mechanism
(VI) is closed when the slave         thermal source unit (2B) is
deactivated during cooling         operation and heating operation, and the
gas-line closing         mechanism (V2) is closed when the slave thermal
source         unit (2B) is deactivated during heating operation. Accord-
ingly, a liquid refrigerant can be prevented from being stored         in
the slave thermal source unit (2B) in deactivation, for 



example, the liquid refrigerant can be prevented from being         stored
in a receiver or the like. In detail, because the pressure         of the
liquid refrigerant at the operation time is higher than         a
saturation pressure according to an open-air temperature,         the
liquid refrigerant may be stored in the receiver and the         like. In
this refrigeration apparatus, the storage of the liquid         refrigerant
can be prevented.             Further, according to this refrigeration
apparatus, lack of           a circulation amount of refrigerant between
the master           thermal source unit (2A) and the user units (3A, 3B)
can be 



prevented, and it is prevented that the liquid refrigerant
remaining in the slave thermal source unit (2B) is com-           pressed
by the compressor (21) at a reactivation of the slave           thermal
source unit (2B).       



14    As a result of this, a plurality of thermal source units (2A, 2B) can
be combined. In addition, since a plurality of thermal source units (2A,
2B) having different capacities from one another can be produced and
combined, this enables a few kinds of thermal source units (2A, 2B) to cope
with many kinds of loads. 



According to other aspects of the invention discussed above, since
provision of a single receiver (12) can dispense with respective receivers
of the thermal source units (2A, 2B), this reduces the number of elements.
Further, since distribution of a liquid refrigerant is securely carried
out, an unbalanced flow of refrigerant can be securely prevented even when
a flash of gas flows into the main liquid line (4L) or the like.
According to the refrigeration apparatus of additional aspects noted above,
just after the slave thermal source unit 



(2B) is deactivated during heating operation, the refrigerant ejecting
means (61) operates so that a high-pressure gas refrigerant flows from the
master thermal source unit (2A) into the liquid line (5LB) via the gas line
(5GB) and the slave thermal source unit (2B). Accordingly, the liquid
refrigerant remaining in the slave thermal source unit (2B) in deacti-
vation is ejected into the main liquid line (41) or the like, thereby
securely preventing lack of a circulation amount of refrigerant.   Further,
when the refrigerant-amount detecting means 



(62) detects lack of a circulation amount of refrigerant, the refrigerant
recovering means (63) may throttle the user-side expansion mechanism (33)
to reduce a pressure of a liquid refrigerant to a saturation pressure
according to an open-air temperature. As a result of this, the liquid
refrigerant remain- ing in the slave thermal source unit (2B) in
deactivation is evaporated and returned to the master thermal source unit
(2A). Accordingly, the lack of a circulation amount of refrigerant can be
securely prevented at any time.    As an additional feature of the
invention, since the ther- 



mal-source-side expansion mechanism (25) is fully closed when the slave
thermal source unit (2B) is deactivated during cooling operation and
heating operation, storage of a liquid refrigerant into the slave thermal
source unit (2B) can be prevented. Further, since a liquid-line closing
mechanism (VI) can be dispensed with, the number of elements can be
reduced.    According to an additional aspect of the present inven- tion,
when the slave thermal source unit (2B) is deactivated during heating
operation, the refrigerant recovering line (8) 



establishes communications between the gas line (5GB)
15 



connecting to the slave thermal source unit (2B) and a low-pressure gas
side of the master thermal source unit (2A). Accordingly, a refrigerant
remaining in the slave thermal source unit (2B) in deactivation can be
returned to the master thermal source unit (2A). In addition, since the
refrigerant ejecting means (61) and the refrigerant recovering means (63)
can be dispensed with, the construction of the refrig- eration apparatus
can be simplified.   Since there is provided the constant-pressure circuit
(9) 



through which gas refrigerants flowing into and from the slave thermal
source unit (2B) pass, the high pressure gas refrigerant does not flow into
the slave thermal source unit (2B) when the slave thermal source unit (2B)
is deactivated during refrigerating operation. Accordingly, storage of a
liquid refrigerant into the slave thermal source unit (2B) can be
prevented. In addition, since the gas-line closing mecha- nism (V2) can be
dispensed with, the construction of the refrigeration apparatus can be
simplified.   According to additional features of the present invention, 



when the slave thermal source unit (2B) is deactivated during heating
operation, the constant-pressure circuit (9) and the refrigerant recovering
passage (8a) establishes com- munications between the gas line (5GB)
connecting to the slave thermal source unit (2B) and a low-pressure gas
side of the master thermal source unit (2A). Accordingly, a refrigerant
remaining in the slave thermal source unit (2B) in deactivation can be
returned to the master thermal source unit (2A). In addition, since the
refrigerant ejecting means (61) and the refrigerant recovering means (63)
can be 



dispensed with, the construction of the refrigeration appa- ratus can be
simplified.   According to additional features of the present invention,
since the gas-refrigerant pipes (26) of the thermal-source- side heat
exchangers (24) of the thermal source units (2A, 2B) are communicated with
each other, circulation amounts of refrigerants which flow through the
respective thermal- source-side heat exchangers (24) can be approximately
equal to each other, thereby increasing a coefficient of performance (COP)
of the refrigeration apparatus. In addi- 



tion, between the thermal source units (2A, 2B), a high- pressure sensor
for detecting a high pressure at a cooling operation and a low-pressure
sensor for detecting a low- pressure at a heating operation can be shared.
This reduces the number of elements.   Further, when the slave thermal
source  unit (2B) is deactivated during heating operation, a refrigerant
remain- ing in the slave thermal source unit (2B) in deactivation can be
securely returned to the master thermal source unit (2A).  
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According to additional features of the present invention, since the
connecting circuit part (11) between the thermal source units (2A, 2B) and
the user units (3A, 3B) is unitized, an angle of tilt of piping required
for backing oil can be secured and a part of piping to be horizontally
arranged can be held in a horizontal position. This enables high-reliable
air conditioning. In addition, since the number of pipes can be reduced
when a plurality of thermal source units (2A, 2B) are installed, this
reduces the number of steps at a pipe 



arrangement, thereby simplifying the pipe arrangement.
17 



BRIEF DESCRIPTION OF DRAWINGS   FIG. 1 is a refrigerant circuit diagram of
an air conditioner showing Example 1 of a refrigeration apparatus of the
present invention,   FIG. 2 is a refrigerant circuit diagram of an air
conditioner showing Example 2 of a refrigeration apparatus of the present
invention.   FIG. 3 is a refrigerant circuit diagram of an air conditioner 



showing a modification of the Example 2.   FIG. 4 is a refrigerant circuit
diagram of an air conditioner showing another modification of the Example
2.   FIG. 5 is a sectional view showing that an external- equalizing-type
reversible valve is opened.   FIG. 6 is a sectional view showing that the
external- equalizing-type reversible valve is closed.   FIG. 7 is a
refrigerant circuit diagram of an air conditioner showing Example 3 of a
refrigeration apparatus of the present invention. 



FIG. 8 is a refrigerant circuit diagram of an air conditioner showing a
modification of the Example 3.   FIG. 9 is a refrigerant circuit diagram of
an air conditioner showing Example 4 of a refrigeration apparatus of the
present invention.   FIG. 10 is a refrigerant circuit diagram of an air
condi- tioner showing a modification of the Example 4.   FIG. 11 is a
refrigerant circuit diagram of an air condi- tioner showing Example 5 of a
refrigeration apparatus of the present invention. 



FIG. 12 is a refrigerant circuit diagram of an air condi- tioner showing a
modification of the Example 5.         



18          BEST MODE FOR CARRYING OUT THE                      INVENTIONS
Detailed description is made below about examples of the present invention,
with reference to the drawings.                       EXAMPLE 1   FIG. 1
shows an example of a refrigeration apparatus 



according to an aspect of the present invention. Reference numeral (1)
indicates an air conditioner as a refrigeration apparatus. In the air
conditioner (1), two outdoor units (2A, 2B) are connected to a main liquid
line (4L) and a main gas line (4G) so as to be arranged in parallel with
each other, and two indoor units (3A, 3B) are connected to the main liquid
line (4L) and the main gas line (4G) so as to be arranged in parallel with
each other.   Each of the outdoor units (2A, 2B) serves as a thermal source
unit having a compressor (21), a four-way selector 



valve (22), an outdoor heat exchanger (24) as a thermal- source-side heat
exchanger which is in the proximity of an outdoor fan (23), and an outdoor
motor-operated expansion valve (25) as a thermal-source-side expansion
mechanism. An end of the outdoor heat exchanger (24) in which gas flows is
connected to a gas-refrigerant pipe (26) and another end thereof in which
liquid flows is connected to a liquid line (5LA, 5LB).   The
gas-refrigerant pipe (26) is connected to a discharge side and an inlet
side of the compressor (21) via the four-way 



valve (22) which switchably selects the discharge and inlet sides of the
compressor (21). The liquid line (5LA, 5LB) extending from the outdoor heat
exchanger (24) is connected to the main liquid line (4L) via the outdoor
motor-operated expansion valve (25) and a receiver (27) for storing a
liquid refrigerant in order.    Further, the compressor (21) is connected
to a gas line (5GA, 5GB) via the refrigerant pipe (26). The gas line (5GA,
5GB) is connected to the discharge side and the inlet side of the
compressor (21) via the four-way valve (22) which 



switchably selects the discharge and inlet sides of the compressor (21),
and also connected to the main gas line (4G). An accumulator (28) is
provided between the inlet side of the compressor (21) and the four-way
valve (22) in the middle of the gas refrigerant pipe (26).      



19    Each of the indoor units (3A, 3B) serves as a user unit having an
indoor heat exchanger (32) as a user-sidc heat exchanger which is in the
proximity of an indoor fan (31), and an indoor motor-operated expansion
valve (33) as a user-side expansion mechanism. The indoor heat exchanger 



(32) is connected to the main liquid line (4L) via an indoor liquid pipe
(34) and connected to the main gas line (4G) via an indoor gas pipe (35).
The indoor motor-operated expan- sion valve (33) is disposed in the indoor
liquid pipe (34).   The two outdoor units (2A, 2B) is one of features of
the present invention, and so composed that a single master outdoor unit
(2A) and a single slave outdoor unit (2B) are connected in parallel with
each other. The capacity of each outdoor unit (2A, 2B) is set according to
an indoor load, i.e., the number of indoor units (3A, 3B). The compressor
(21) 



of the master outdoor unit (2A) is composed so that the capacity thereof is
set in multi-steps by an inverter circuit, while the compressor (21) of the
slave outdoor unit (2B) is composed so that the capacity thereof is set
switchably among 100%, 50% and 0% by unloading control.   Furthermore,
various kinds of sensors are disposed in the master outdoor unit (2A) and
the indoor units (3A, 3B).   In the master outdoor unit (2A), a
discharge-gas tempera- ture sensor (Th1) for detecting a temperature of a
gas refrigerant discharged from the compressor (21) is disposed 



at a part of the gas-refrigerant pipe (26) which is located on the
discharge side of the compressor (21), an inlet-gas temperature sensor
(Th2) for detecting a temperature of a gas refrigerant to be sucked into
the compressor (21) is disposed at a part of the refrigerant pipe (26)
which is located on the inlet side of the compressor (21). An outdoor-
liquid temperature sensor (Th3) for detecting a temperature of a liquid
refrigerant on the outdoor heat exchanger's (24) side is disposed on the
liquid line (SLA), and an open-air temperature sensor (Th4) for detecting a
temperature of 



open air is disposed in the vicinity of the outdoor heat exchanger (24).
Further, a high-pressure sensor (HPS) for detecting the pressure of a gas
refrigerant discharged from the compressor (21) is disposed at a portion of
the gas- refrigerant pipe (26) which is located on the discharge side of
the compressor (21), and a low-pressure sensor (LPS) for detecting a
pressure of a gas refrigerant to be sucked into the compressor (21) is
disposed at a portion of the gas-refrig- erant pipe (26) which is located
on the inlet side of the compressor (21). 
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In each of the indoor units (3A, 3B), an indoor-liquid temperature sensor
(Th5) for detecting a temperature f a liquid refrigerant on the indoor heat
exchanger's (32) side is disposed in the indoor liquid pipe (34), an
indoor-gas temperature sensor (Th6) for detecting a temperature of a gas
refrigerant on the indoor heat exchanger's (32) side is disposed in the
indoor gas pipe (35), and a room temperature sensor (Th7) for detecting a
room temperature is disposed in the vicinity of the indoor fan (31).
Detection signals from the above sensors (Th1-Th7, HPS, 



LPS) are inputted into a controller (6), and based on the detection
signals, the controller (6) controls openings of the motor-operated
expansion valve (25, 33) and the capacity of the compressor (21) and the
like.   The air conditioner (1) has a piping unit (11) as a connecting
circuit part. The piping unit (11) is one feature of the present invention,
and connects the liquid lines (5LA, SLB) and the gas lines (SGA, 5GB) on
the indoor unit's (2A,5 2B) side to the main liquid line (4L) and the main
gas line (4G), respectively. 



In detail, each of the liquid lines (5LA, 5LB) is composed of a liquid pipe
(51, 52) extending outward from the outdoor unit (2A, 2B) and a liquid
passage (53, 54) connecting to an outer end of the liquid pipe (51,52). The
liquid pipe (51,52) is connected at an inner end thereof to the outdoor
heat exchanger (24). The outdoor motor-operated expansion valve (25) and
the receiver (27) are disposed in the liquid pipe (51, 52).   Each of the
gas lines (5GA, 5GB) is composed of a gas pipe (55, 56) extending outward
from the outdoor unit (2A, 



2B) and a gas passage (57, 58) connected to an outer end of the gas pipe
(55, 56). The gas pipe (55, 56) is connected to the compressor (21) via the
four-way selector valve (22).   The main liquid line (4L) is composed of a
main liquid pipe (41) extending on the indoor unit's (3A, 3B) side, and a
main liquid passage (42) connected to an end of the main liquid pipe (41)
and the liquid passages (53, 54) on the outdoor unit's (2A, 2B) side. The
main liquid pipe (41) is connected at the other end thereof to the indoor
liquid pipes (34) of the indoor units (3A, 3B). 



Each of the main gas lines (4G) is composed of a main gas pipe (43)
extending on the indoor unit's (3A, 3B) side, and a main gas passage (44)
connected to an end of the main gas pipe (43) and the gas passages (57, 58)
on the outdoor unit's (2A, 2B) side. The main gas pipe (43) is connected at
the other end thereof to the indoor gas pipes (35) of the indoor units (3A,
3B).    



21    The piping unit (11) is so composed that the liquid passages (53, 54)
of the liquid lines (5LA, 5LB) on the outdoor unit's (2A, 2B) side, the
main liquid passage (42) of 



the main liquid line (4L), the gas passages (57, 58) of the gas lines (5GA,
5GB) on the outdoor unit's (2A, 2B) side, and the main gas passage (44) of
the main gas line (4G) are integrally formed and unitized.   Further, as a
feature of the present invention, the piping unit (11) has a liquid stop
valve (VI) and a gas stop valve (V2) which are integrally unitized. The gas
stop valve (V2) is disposed in the gas passage (58) of the gas line (5GB)
on the slave outdoor unit's (2B) side, and serves as a gas line closing
mechanism for opening and closing the gas passage 



(58). The gas stop valve (V2) is disposed in the proximity of a connecting
part between the gas passage (58) on the slave outdoor unit's (2B) side and
the main gas passage (44) of the main gas line (4G), and composed so as to
be fully closed based on a control signal from the controller (6) when the
slave outdoor unit (2B) is deactivated during heating opera- tion.   The
liquid stop valve (VI) is disposed in the liquid passage (54) of the liquid
line (5LB) on the slave outdoor unit's (2B) side, and serves as a
liquid-line closing mecha- 



nism for opening and closing the liquid passage (54). The liquid stop valve
(VI) is disposed in the proximity of a connecting part between the liquid
passage (54) on the slave outdoor unit's (2B) side and the main liquid
passage (42) of the main liquid line (4L), and composed so as to be fully
closed based on a control signal from the controller (6) when the slave
outdoor unit (2B) is deactivated during cooling operation and heating
operation.   As a feature of the present invention, the slave outdoor unit
(2B) has a bypass line (29) which is connected to the 



discharge and inlet sides of the compressor (21) so as to bypass the
compressor (21). On the bypass line (29), there is provided a bidirectional
bypass stop valve (V3) for opening and closing the bypass line (29). The
bypass stop valve (V3) serves as a bypass closing mechanism. In the
controller (6), there is provided a refrigerant ejecting means (61), which
opens, for a set time, e.g., for a few minutes, the bypass stop valve (V3),
the outdoor, motor-operated expan- sion valve (25), the liquid stop valve
(VI) and the gas stop valve (V2) just after the slave outdoor unit (2B) is
deacti- 



vated during heating operation, thereby ejecting a liquid refrigerant in
the slave outdoor unit (2B) toward the master outdoor unit (2A).        



22    Further, as a feature of the present invention, the control- ler (6)
has a refrigerant-amount detecting means (62) and a refrigerant recovering
means (63). The refrigerant amount detecting means (62) is composed so as
to detect lack of a circulation amount of refrigerant, when the air
conditioner (1) is in a heating operation and the slave outdoor unit (2B)
is deactivated, in case the outdoor motor-operated expansion 



valve (25) of the master outdoor unit (2A) is fully opened and that a
superheating degree of a refrigerant of the outdoor heat exchanger (24)
according to the detection signals of the outdoor-liquid temperature sensor
(Th3) and the inlet-gas temperature sensor (Th2) exceeds a set temperature.
The refrigerant recovering means (63) is composed, in case that the
refrigerant-amount detecting means (62) detects lack of a circulation
amount of refrigerant when the slave outdoor unit (2B) is deactivated
during heating opera- tion, so as to open the liquid stop valve (VI) for a
set time 



and throttle the indoor motor-operated expansion valve (33) for a set time,
thereby reducing a pressure of a liquid refrigerant to a saturation
pressure according to an open-air temperature. Thus, the liquid refrigerant
in the slave outdoor unit (2B) in deactivation is evaporated and returned
to the master outdoor unit (2A). In this case, the refrigerant recov- ering
means (63) is composed, if the outdoor motor-operated expansion valve (25)
of the slave outdoor unit (2B) in deactivation is not opened, so as to open
the outdoor motor-operated expansion valve (25) for a set time. 



Operation of Example 1   Description is made next about operations for
controlling the air conditioner (1).   At a cooling operation, the four-way
selector valve (22) is switched, as shown in dash lines in FIG. 1. The
respective high-pressure gas refrigerants discharged from the compres- sors
(21) of both the outdoor units (2A, 2B) are first condensed at the outdoor
heat exchangers (24) to turn liquid refrigerants. The two flows of the
liquid refrigerants meet at the main liquid passage (42) of the piping unit
(11). Then, 



the collected liquid refrigerant flows into the indoor units (3A, 3B). In
each of the indoor units (3A, 3B), the liquid refrigerant is reduced in
pressure at the indoor motor- operated expansion valve (33) and evaporated
at the indoor heat exchanger (32) to become a low-pressure gas refriger-
ant. The gas refrigerant is distributed at the piping unit (11) to the gas
passages (57, 58) and then returned to the compressors (21) of the outdoor
units (2A, 2B). A cooling operation is made by repeating the above
circulating pro- cess. 



23   During a heating operation, the four-way selector valve 



(22) is switched as shown in solid lines in FIG. 1. The respective
high-pressure gas refrigerants discharged from the compressors (21) of both
the outdoor units (2A, 2B) flow into the piping unit (11) and meet at the
main gas passage (44) of the piping unit (11). Then, the collected gas
refrig- erant flows into the indoor units (3A, 3B). The gas refrig- erant
is condensed at each of the indoor heal exchangers (32) to become a liquid
refrigerant. The liquid refrigerant flows through the main liquid passage
(42) of the piping unit (11) and then is distributed at the piping unit
(11) to the liquid 



passage (53, 54) running to the outdoor units (2A, 2B). In the outdoor
units (2A. 2B), the distributed liquid refrigerants are each reduced in
pressure at the outdoor motor-operated expansion valve (25) and evaporated
at the outdoor heat exchanger (24) to become a low-pressure gas
refrigerant. Then, the gas refrigerants arc returned to the compressors
(21) of the outdoor units (2A, 2B). The heating operation is made by
repeating the above circulating process.   In the above cooling and heating
operations, the controller (6) controls openings of respective indoor
motor-operated 



expansion valves (33) and openings of respective outdoor motor-operated
expansion valves (25) and controls the capacities of the compressors (21)
of respective outdoor units (2A, 2B) in accordance with an indoor load. In
detail, the controller (6) controls the capacity of the compressor (21) of
the slave outdoor unit (2B) so as to be switched among 100%, 50% and 0%,
and controls the capacity of the compressor (21) of the master outdoor unit
(2A) so as to be changed approximately in a linear proportion to an indoor
load by the inverter circuit. When the load of the indoor units 



(3A, 3B) is decreased with respect to the capacity of the master outdoor
unit (2A), the controller (6) deactivates the slave outdoor unit (2B).
Further, when the slave outdoor unit (2B) is deactivated during cooling
operation and heating operation, the control- ler (6) closes the liquid
stop valve (VI) thereby preventing storage of the liquid refrigerant into
the receiver (27) and the like. In detail, because the pressure of the
liquid refrigerant at the operation time is higher than a saturation
pressure according to an open-air temperature, the liquid refrigerant 



may be stored in the receiver (27). The controller (6) prevents the storage
of the liquid refrigerant.   In addition, when the slave outdoor unit (2B)
is deacti- vated during heating operation, the controller (6) closes the
gas stop valve (V2), thereby preventing storage of the liquid refrigerant
into the slave outdoor unit (2B) during deacti- vation and preventing lack
of a circulation amount of refrigerant between the master outdoor unit (2A)
and the indoor units (3A, 3B).  



24   Just after the slave outdoor unit (2B) is deactivated during heating
operation, the refrigerant ejecting means (61) open 



the bypass stop valve (V3), the outdoor motor-operate expansion valve (25)
of the slave outdoor unit (2B), th liquid stop valve (VI) and the gas stop
valve (V2) for a set time, e.g., for a few minutes. As a result of this,
the high pressure gas refrigerant flows from the master outdoor unit (2A)
into the liquid line (5LB) via the gas line (5GB) of the slave outdoor unit
(2B), so that the liquid refrigerant in the slave outdoor unit (2B) in
deactivation is ejected into the main liquid line (41) or the like.
Accordingly, lack of a circulation amount of refrigerant is prevented. 



In detail, when the refrigerant flows through the main gas line (4G) or the
like, the pressure of the refrigerant is reduced due to a pressure loss. In
the indoor units (3A, 3B) at a heating operation, the difference between
the pressure losses of the indoor units (3A, 3B) resulting from the
difference between the piping lengths thereof is compen- sated by the
indoor motor-operated expansion valve (33). As a result of this, the
pressure of the refrigerant in the main liquid line (4L) becomes lower than
the pressure of the refrigerant discharged from the compressor (21), so
that the 



liquid refrigerant in the slave outdoor unit (2B) is ejected into the main
liquid line (4L) or the like.   When the air conditioner (1) is in heating
operation and while the slave outdoor unit (2B) is deactivated, the refrig-
erant-amount detecting means (62) detects whether a circu- lation amount of
refrigerant is lacking or not. In case that the outdoor motor-operated
expansion valve (25) of the master outdoor unit (2A) is fully opened and
that the superheating degree of the refrigerant of the outdoor heat
exchanger (24) according to the detection signals of the outdoor-liquid 



temperature sensor (Th3) and the inlet-gas temperature sensor (Th2) exceeds
a set temperature, the refrigerant- amount detecting means (62) detects
lack of a circulation amount of refrigerant.   When the refrigerant-amount
detecting means (62) detects the lack of a circulating amount of
refrigerant, the refrigerant recovering means (63) opens the liquid stop
valve (VI) for a set time and throttles the indoor motor- operated
expansion valve (33) for a set time to reduce the pressure of liquid
refrigerant to a saturation pressure accord- 



ing to an open-air temperature, so that the liquid refrigerant in the slave
outdoor unit (2B) in deactivation is evaporated and thus the evaporated
refrigerant is returned to the master outdoor unit (2A). In this case, if
the outdoor motor-operated expansion valve (25) of the slave outdoor unit
(2B) in deactivation is not opened, the refrigerant recovering means (63)
opens the outdoor motor-operated expansion valve (25) for a set time.   



25 Effects of Example 1   According to this example, since the gas stop
valve (V2) is provided on the gas line (5GB) connecting to the slave 



outdoor unit (2B), the gas stop valve (V2) can be closed when the slave
outdoor unit (2B) is deactivated during heating operation, thereby
preventing a liquid refrigerant from storing in the slave outdoor unit (2B)
in deactivation. This prevents lack of a circulation amount of refrigerant
between the master outdoor unit (2A) and the indoor units (3A, 3B).
Further, since the liquid stop valve (VI) is provided on the liquid line
(5LB) connecting to the slave outdoor unit (2B), the liquid stop valve (VI)
can be closed when the slave 



outdoor unit (2B) is deactivated during cooling operation and heating
operation, thereby preventing a liquid refriger- ant from being stored in
the receiver (27) and the like.   As a result of this, a plurality of
outdoor units (2A, 2B) can be combined. In addition, since a plurality of
outdoor units (2A, 2B) having different capacities from each other can be
produced and combined, this enables a few kinds of outdoor units (2A, 2B)
to cope with a plurality of indoor units (3A, 3B).   Just after the slave
outdoor unit (2B) is deactivated during 



heating operation, the refrigerant ejecting means (61) oper- ates so that
the high-pressure gas refrigerant flows into the liquid line (5LB) through
the slave outdoor unit (2B). Accordingly, the liquid refrigerant in the
slave outdoor unit (2B) in deactivation is ejected into the main liquid
line (41) or the like, thereby securely preventing lack of a circulation
amount of refrigerant.    When the refrigerant-amount detecting means (62)
detects lack of a circulation amount of refrigerant, the refrigerant
recovering means (63) throttles the indoor motor- 



operated expansion valve (33) to reduce the pressure of the liquid
refrigerant to a saturation pressure according to an open-air temperature.
As a result of this, the liquid refrig- erant in the slave outdoor unit
(2B) which is deactivated during heating operation is evaporated and
returned to the master outdoor unit (2A). Accordingly, lack of a
circulation amount of refrigerant can be securely prevented at any time.
Further, since piping connections between the outdoor  units (2A, 2B) and
the indoor units (3A, 3B) are formed into  the single piping unit (11), an
angle of tilt required for 



backing oil can be secured and a part of piping to be  horizontally
arranged can be securely held in a horizontal  position. Accordingly, oil
backing can be secured and a flash  of liquid refrigerant can be prevented.
This enables high-  reliable air conditioning. In addition, since the
number of  pipes can be reduced when two outdoor units (2A, 2B) are
installed, this reduces the number of steps at a pipe arrange-  ment,
thereby simplifying the pipe arrangement.   



26                         EXAMPLE 2 



FIG. 2 shows an example of a refrigeration apparatus according to another
aspect of the present invention. A single receiver (12) is provided in the
piping unit (11). The receiver (12) is disposed at a connecting part
between the main liquid passage (42) and the liquid passages (53, 54)
running to the outdoor units (2A, 2B). The receiver (12) stores a liquid
refrigerant, collects a liquid refrigerant from the outdoor units (2A, 2B)
to the main liquid line (4L) during cooling operation, and distributes a
liquid refrigerant from the main liquid line (4L) to the outdoor units (2A,
2B) during heating 



operation. In this example, the receivers (27) as shown in FIG. 1 are
dispensed with, and the liquid stop valve CVI) is also dispensed with
because the outdoor motor-operated expansion valve (25) is fully closed
instead of the closure of the liquid stop valve (VI).   In this example,
the controller (6) serves as a full closure control means for fully closing
the outdoor motor-operated expansion valve (25) of the slave outdoor unit
(2B) when the slave outdoor unit (2B) is deactivated during refrigerating
operation. 



According to this example, since provision of the single receiver (12) can
dispense with respective receivers in the outdoor units (2A, 2B), this
reduces the number of elements. Further, since distribution of a liquid
refrigerant is securely carried out, an unbalanced flow of refrigerant can
be securely prevented even when a flash of gas flows into the main liquid
line (4L) or the like. Other constructions, operations and effects are the
same as in Example 1 shown in FIG. 1. Modification 1 of Example 2 



FIG. 3 is a valve circuit (13) showing a modification of the above gas stop
valve (V2). The valve circuit (13) is com- posed of a first passage (13a)
having a non-return valve (V4) through which a gas refrigerant flows from
the slave outdoor unit (2B) into the main gas line (4G), and a second
passage (13b) having a stop valve (V5) which opens at a cooling operation.



27   Modification 2 of Example 2   FIG. 4 is an external-equalizing-type
reversible valve (7) 



showing another modification of the gas stop valve (V2). The
external-equalizing-type reversible valve (7) is con- nected to a pilot
circuit (14). The pilot circuit (14) is composed of: a high-pressure
circuit (14a) which is con- nected to the main gas line (4G) and the main
liquid line (4L), has non-return valves (V6, V7) and conducts a high-
pressure refrigerant; and a low-pressure circuit (14b) which is connected
to the main gas line (4G) and the main liquid line (4L), has non-return
valves (V8, V9) and holds a low-pressure state. 



As shown in FIG. 5 and FIG. 6, the external-equalizing- type reversible
valve (7) has a valve base (71) and a pilot valve (72). The valve base (71)
is composed of a casing (73), a spool (74) reciprocatably disposed in the
casing (73) and pressure rooms (75a, 75b) formed on both sides of the spool
(74) in the casing (73). The valve base (71) is connected to the gas
passage (58) on the slave outdoor unit's (2B) side and connected to two
pilot pipes (76a, 76b) through which the pressure rooms (75a, 75b) are
communicated with each other. The gas passage (58) is switched between a
commu- 



nicating state (see FIG. 5) and a closing state (see FIG. 6) by the
movement of the spool (74).   The pilot valve (72) is composed of a casing
(77) and a plunger (78) reciprocatably disposed in the casing (77). In the
pilot valve (72), the two pilot pipes (76a, 76b) are connected to the
high-pressure circuit (14a) and the low- pressure circuit (14b). The
plunger (78) is moved by the control signals of the controller (6), so that
the high-pressure gas or the low-pressure gas is led to the pressure rooms
(75a, 75b) thereby moving the spool (74). According to the 



movement of the spool (74), the gas passage (58) is com- municated or shut
off.         



28                        EXAMPLE 3   FIG. 7 shows an example of a
refrigeration apparatus according to an additional aspect of the present
invention. In this example, a refrigerant recovering line (8) is provided
in addition to the air conditioner (1) shown in FIG. 1.   The refrigerant
recovering line (8) is composed of a refrigerant recovering pipe (81)
extending outward from the 



master outdoor unit (2A), and a refrigerant recovering passage (82)
connected to an outer end of the refrigerant recovering pipe (81). An inner
end of the refrigerant recov- ering pipe (81) is connected to the
gas-refrigerant pipe (26) disposed between the outdoor heat exchanger (24)
and the four-way selector valve (22) of the master outdoor unit (2A).   The
refrigerant recovering passage (82) is connected at an outer end thereof to
the gas passage (58) on the slave outdoor unit's (2B) side and has a
capillary (73) and a non-return valve (V10) for allowing a refrigerant to
flow 



from the gas passage (58) to the master outdoor unit (2A). Further, in the
refrigerant recovering line (8), the refrigerant recovering passage (82),
the capillary (83) and the non- return valve (V10) are unitized with the
piping unit (11) so as to be incorporated thereinto.   Thus, since the
refrigerant recovering line (8) is incorpo- rated into the piping of the
air conditioner (1), when the slave outdoor unit (2B) is deactivated during
heating opera- tion, the refrigerant recovering line (8) establishes
comrmu- nications between the gas passage (58) connecting to the 



slave outdoor unit (2B) and a low-pressure gas side of the master outdoor
unit (2A). Accordingly, a liquid refrigerant can be prevented from being
stored into the slave outdoor unit (2B). In addition, since the refrigerant
ejecting means (61) and the refrigerant recovering means (63) as in the
example shown in FIG. 1 can be dispensed with, the construction of the air
conditioner (1) can be simplified. Other constructions, operations and
effects are the same as in Example 1 shown in FIG. 1. Modification of
Example 3 
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FIG. 8 shows a modification of Example 3 shown in F G. 7. A single receiver
(12) is provided in the piping unit (11) The receiver (12) is disposed at a
connecting part between the main liquid passage (42) and the liquid
passages (53, 54) running to the outdoor units (2A, 2B). The receiver (12)
stores a liquid refrigerant, collects a liquid refrigerant from the outdoor
units (2A, 2B) to the main liquid line (4L) during cooling operation, and
distributes a liquid refrigerant from the main liquid line (4L) to the
outdoor units (2A, 2B) during 



heating operation. In this example, the receivers (27) as shown in FIG. 7
are dispensed with, and the liquid stop valve (VI) is also dispensed with
because the outdoor motor- operated expansion valve (25) is fully closed
instead of the closure of the liquid stop valve (VI).      



30                      EXAMPLE 4   FIG. 9 shows still another example of
the air conditioner (1), that is, an example of refrigeration apparatus
accordi g to a further aspect of the present invention. This exampleis so
composed that a branch line (5a) and a constant-pressurc 



circuit (9) arc provided in the air conditioner (1) shown in FIG. 1. The
branch line (5a) is composed of a branch pipe (5b) extending outward  from
the master outdoor unit (2A), and a branch passage (5c) connected to an
outer end of the branch to the gas-refrigerant pipe (26) disposed between
the outdoor heat exchanger (24) and the four-way selector valve (22) of the
master outdoor unit (2A). An outer end of the branch passage (5c) is
connected to the constant-pressure circuit (9).   The constant-pressure
circuit (9) has a normally high 



pressure passage (91) and a normally low-pressure passage (92). One end of
the normally high-pressure passage (91) and one end of the normally
low-pressure passage (92) are connected to the branch passage (5c) via
non-return valves (V11, V12) respectively, and respective other ends of the
normally high pressure passage (91) and the normally low- pressure passage
(92) are connected to the main gas passage (44) of the main gas line (4G)
via a four-way selector valve (V13). The non-return valve (V11) of the
normally high- pressure passage (91) is composed so as to allow a refrig- 



erant to flow from the branch passage (5c) to the normally high-pressure
passage (91), and the non-return valve (V12) of the normally low-pressure
passage (92) is composed so as to allow a refrigerant to flow from the
normally low-pressure passage (92) to the branch passage (5c), The four-way
selector valve (V13) is switched as shown in dash lines during a cooling
operation to conduct a low-pressure gas refrigerant into the normally
low-pressure passage (92), and switched as shown in solid lines during a
heating operation to conduct a high-pressure gas refrigerant into the
normally 



high-pressure passage (91).   The normally high-pressure passage (91) is
connected to the main gas passage (44) and the gas passage (58) running to
the slave outdoor unit (2B) through non-return valves (V14, V15) for
allowing a refrigerant to flow into the normally high-pressure passage
(91), so that the normally high-pressure passage (91) is held in a
high-pressure state at any time. The normally low-pressure passage (92) is
con- nected to the main gas passage (44) and the gas passage (58) running
to the slave outdoor unit (2B) through non-return 



valves (V16, V17) for allowing a refrigerant to flow into the main gas
passage (44) and the gas passage. (58), so that the normally low-pressure
passage (92) is held in a low-pressure state at any time.       



31    A  refrigerant recovering passage (8a) is connected between the
normally low-pressure passage (92) and the gas passage (58) running to the
slave outdoor unit (2B). In the refrigerant recovering passage (8a), a
capillary (84) and a stop valve (V18) are provided. The stop valve (V18) is
composed so as to operate when the slave outdoor unit (2B) 



is deactivated during heating operation.   The constant-pressure circuit
(9), the branch passage (5c), the refrigerant recovering passage (8a), the
capillary (84) and the stop valve (V18) are unitized with the piping unit
(11) so as to be incorporated thereinto.   In this example, since the gas
passage (57) running to the master outdoor unit (2A) is directly connected
to the main gas passage (44), the gas stop valve (V2) as shown in FIG. 1 is
dispensed with.   According to this example, since the constant-pressure 



circuit (9) and the refrigerant recovering passage (8a) is incorporated
into the piping of the air conditioner (1), when the slave outdoor unit
(2B) is deactivated during heating operation, the normally low-pressure
passage (92) and the refrigerant recovering passage (8a) establish
communica- tions between the gas passage (58) running to the slave outdoor
unit (2B) and a low-pressure gas side of the master outdoor unit (2A).
Accordingly, a liquid refrigerant is pre- vented from being stored into the
slave outdoor unit (2B). Further, since the gas stop valve (V2) as show in
FIG. 7 is 



dispensed with, the number of elements can be reduced.   In addition, since
the refrigerant ejecting means (61) and the refrigerant recovering means
(63) as shown in the example of FIG. 1 can be dispensed with, the
construction of the refrigeration apparatus can be simplified. Other con-
structions, operations and effects are the same as in the example shown in
FIG. 1.   In this example, since the stop valve (V18) is closed during
heating operation of the slave outdoor unit (2B), operation performance in
heating is improved as compared 



with the case when the non-return valve (V10) as in Example 3 is used.
However, the stop valve (V18) may be dispensed with, though the operation
performance in heating is slightly lowered. Modification of Example 4      



32     FIG. 10 shows a modification of Example 4 shown in  FIG. 9. A single
receiver (12) is provided in the piping unit  1). The receiver (12) is
disposed at a connecting part between the main liquid passage (42) and the
liquid passages (53, 54) running to the outdoor units (2A, 2B). The
receiver (12) 



stores a liquid refrigerant, collects a liquid refrigerant from the outdoor
units (2A, 2B) to the main liquid line (4L) during cooling operation, and
distributes a liquid refrigerant from the main liquid line (4L) to the
outdoor units (2A, 2B) during heating operation. In this example, the
receivers (27) as shown in FIG. 9 are dispensed with, and the liquid stop
valve (V1) is also dispensed with because the outdoor motor- operated
expansion valve (25) is fully closed instead of the closure of the liquid
stop valve (V1).  



EXAMPLE 5   FIG. 11 shows still another example of the air conditioner (1).
This example is so composed that a connecting gas line (10) is provided in
the  air conditioner (1) shown in FIG. 2.   The connecting gas line (10) is
connected at an end thereof to the gas-refrigerant pipe (26) extending from
the outdoor heat exchanger (24) of the master outdoor unit (2A) and
connected at the other end to the gas-refrigerant pipe (26) extending from
the outdoor heat exchanger (24) of the slave master outdoor unit (2B). The
connecting gas line (10) 



is composed of connecting gas pipes (10a) extending out- ward from the
respective outdoor units (2A, 2B), a connect- ing gas passage (10b)
connected at both ends thereof to respective outer ends of the connecting
gas pipes (10a), and a stop valve (V19) disposed in the connecting gas
passage (10b). The stop valve (V19) is a closing mechanism for fully
closing, when the slave outdoor unit (2B) is deactivated during cooling
operation, to prevent a refrigerant from flowing into the slave outdoor
unit (2B).    The connecting gas passage (10b) and the stop valve 



(V19) are unitized with the piping unit (11) so as to be  incorporated
thereinto.    In either of cooling and heating operations, the stop valve
(V19) is opened in the running of both the outdoor units (2A,  2B). Thus, a
high-pressure gas refrigerant flows through  both the outdoor heat
exchangers (24) uniformly during     



33  cooling operation and a low-pressure gas refrigerant flows through both
the outdoor heat exchangers (24) uniformly during heating operation.   For
example, when an operating capacity of the slave 



outdoor unit (2B) is large with respect to a load thereof, a part of the
refrigerant discharged from the compressor (21) of the slave outdoor unit
(2B) flows into the outdoor heat exchanger (24) of the master outdoor unit
(2A) via the connecting gas line (10).   When the slave outdoor unit (2B)
is deactivated during cooling operation, the stop valve (V19) is fully
closed and the gas stop valve (V2) is opened, so that the refrigerant in
the slave outdoor unit (2B) is sucked into a low-pressure side of the
master outdoor unit (2A). When the slave outdoor unit 



(2B) is deactivated during heating operation, the stop valve (V19) is
opened and the gas stop valve (V2) is fully closed, so that the refrigerant
in the slave outdoor unit (2B) is sucked into a low-pressure side of the
master outdoor unit (2A) via the connecting gas line (10).   According to
this example, since the gas-refrigerant pipe (26) of the outdoor heat
exchanger (24) of the master outdoor unit (2A) is communicated with the
gas-refrigerant pipe (26) of the outdoor heat exchanger (24) of the slave
outdoor unit (2B), circulation amounts of refrigerants which 



flow through the respective outdoor heat exchangers (24) can be
approximately equal to each other, thereby increasing a coefficient of
performance (COP) of the refrigeration apparatus. In addition, between the
outdoor units (2A, 2B), a high-pressure sensor for detecting a high
pressure at .a cooling operation and a low-pressure sensor for detecting a
low-pressure at a heating operation can be shared. This reduces the number
of elements. Further, when the slave outdoor unit (2B) is deactivated
during heating operation, the refrigerant in the slave thermal source unit
(2B) in 



deactivation can be securely returned to the master outdoor unit (2A).
Other constructions, operations and effects are the same as in Example 2
shown in FIG. 2. Modification of Example 5   FIG. 12 shows a modification
of the above Example 5. In this example, an auxiliary bypass line (29a) is
arranged in parallel with the bypass line (29).   On the auxiliary bypass
line (29a), a non-return valve (V20) is provided for allowing a refrigerant
to flow from the inlet side to the discharge side of the compressor (21). 



34  



When the slave outdoor unit (2B) is deactivated during heating operation,
the refrigerant in the slave outdoor unit (2B) is sucked into a
low-pressure side of the master outdoor unit (2A) via the connecting gas
line (10), as explained in the above Example 5. At this time, the four-way
selector valve (22) may be in a state of a cooling operation as shown in
solid lines in FIG. 12. In such a case, when the bypass stop valve (V3) of
the bypass line (29) is a one-way valve for allowing a refrigerant to flow
from the discharge side to the 



inlet side of the compressor (21), the refrigerant flows through the
compressor (21). Therefore, the auxiliary bypass line (29a) is provided in
the slave outdoor units (2B) to securely suck the refrigerant into the
master outdoor unit (2A). Other Modifications   Each of the air
conditioners (1) of the above examples is composed of two outdoor units
(2A, 2B) and two indoor units (3A, 3B). The air conditioner of the present
invention may be composed of three or more outdoor units and three 



or more indoor units. In such a case, one of the plural outdoor units
serves as a master outdoor unit.   In the example of FIG. 1, the receiver
(12) may be disposed at a connecting part between the main liquid passage
(42) and the liquid passages (53, 54) extending toward the outdoor units
(2A, 2B), as shown in FIG. 2. According to this, storage of a refrigerant
in an air condi- tioner having long piping length is prevented.   In the
example of FIG. 1, the refrigerant-amount detecting means (62) is composed
so as to detect lack of a circulation 



amount of refrigerant based on the opening of the outdoor motor-operated
expansion valve (25) and superheating degrec. However, the
refrigerant-amount detecting means (62) may be composed so as to detect
lack of a circulation amount of refrigerant when an evaporation temperature
of a refrigerant in the outdoor heat exchanger (24) is lower by a set
degree than an open-air temperature.   In the example of FIG. 1, the
refrigerant recovering means (63) is composed so as to recover a
refrigerant for a set time. However, a pressure sensor is disposed on the
compressor's 



(21) side of the outdoor heat exchanger (24) or the like in the slave
outdoor unit (28), and the refrigerant recovering means (63) may be
composed so as to recover the refrigerant when the pressure sensor detects
that the pressure of the refrigerant is decreased to a set pressure.      



35     In the examples of FIG. 2, FIG. 3, FIG. 4. FIG. 8 and FIG. 10, the
liquid stop valve (VI) is dispensed  with for the reason that the outdoor
motor-operated expansion valve (25) can be freely opened and closed.
However, in case or using 



a valve which cannot be freely opened and closed such as an automatic
expansion valve, the liquid stop valve (VI) is provided for preventing
storage of a refrigerant, as shown in FIG. 1 and the like.   In the
examples of FIG. 1 and the like, the bidirectional bypass stop valve (V3)
is provided. However, as shown in FIG. 12, a one-way bypass stop valve (V3)
and an auxiliary bypass line (29a) may be provided.   In the above
examples, description is made about an air conditioner which is operated
reversibly between a cooling 



and heating cycles. The air conditioner of claim 1 or 2 may be an air
conditioner only for cooling. In such a case, the four-way selector valve
(22) and the outdoor motor-operated expansion valve (25) each shown in FIG.
1 and the gas stop valve (V2) are dispensed with. When the slave outdoor
unit (2B) is deactivated during cooling operation, the liquid stop valve
(VI) is fully closed.    Further, in the air conditioner only for cooling,
as shown in FIG. 2, the receiver (12) may be disposed at a connecting part
between the main liquid passage (42) and the liquid 



passages (53, 54) extending toward the outdoor units (2A, 2B). Industrial
Applicability    As described above, according to the refrigeration appa-
ratus of the present invention, a plurality of outdoor units  can be
provided and efective cooling and heating operations  can be made by using
the outdoor units. Accordingly, the  refrigeration apparatus of the present
invention is suitable  -for an air conditioner used in a large building or
the like.  
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I claim: 1. A refrigeration apparatus, comprising: a master thermal source
unit which has a compressor, a   thermal-source-side heat exchanger
connected at an   end thereof to the discharge side and the inlet side of
the   compressor so as to be switchable between the two   sides of the
compressor and connected at the other end 



to a liquid line, and a thermal-source-side expansion   mechanism disposed
on the liquid line, and in which a   gas line is connected to the discharge
side and the inlet   side of the compressor so as to be switchable between
the two sides of the compressor; a slave thermal source unit which has a
compressor, a    thermal-source-side heat exchanger connected at an    end
thereof to the discharge side and the inlet side of the    compressor so as
to be switchable between the two    sides of the compressor and connceted
at the other rnd 



to a liquid line, and a thermal-sourcc-side expansion    mechanism disposed
on the liquid line, and in which a    gas line is connected to the
discharge side and the inlet    side of the compressor so as to be
switchable between    the two sides of the compressor;  a connecting
circuit part for connecting outer ends of the     liquid lines and outer
ends of the gas lines to a main     liquid line and a main gas line
respectively so that the     thermal source units are arranged in parallel
with each     other; 



a plurality of user units which each have a user-side heat     exchanger
and which are connected to the main liquid     line and the main gas line
so as to be arranged in     parallel with one another,   a liquid-line
closing mechanism which is disposed on the     liquid line extending toward
the slave thermal source     unit and fully closed when the slave thermal
source unit     is deactivated during refrigerating operation;   a gas-line
closing mechanism which is disposed on the     gas line extending toward
the slave thermal source unit 



and fully closed when the slave thermal source unit is     deactivated
during heating operation,   a bypass line which bypasses the compressor of
the slave     thermal source unit and which is connected to the
discharge and inlet sides of the compressor;      



37  a bypass closing mechanism disposed on the byp    and refrigerant
ejecting means for ejecting a liquid refrigerant 



remaining in the slave thermal source unit in such a    manner as to open
the bypass closing mechanism and    the thermal-source-side expansion
mechanism  each    included in the slave thermal source unit in deactiva-
tion, the liquid-line closing mechanism and the gas-line    closing
mechanism for a set time just after the slave    thermal source is
deactivated during heating operation.  2. A refrigeration apparatus,
comprising:  liquid lines, gas lines, a main liquid line, a main gas line;
a plurality of thermal source units each having a com- 



pressor and a thermal-source-side heat exchanger con-    nected at one end
thereof to a discharge side of the    compressor and at the other end
thereof to the corre-    sponding liquid line, each compressor being
connected    at an inlet side thereof to the corresponding gas line;  a
connecting circuit part for connecting respective outer    ends of the
liquidlines and of the gas lines to the main    liquid line and the main
gas line respectively so that the    thermal source units are arranged in
parallel with each    other; 



a plurality of user units having a user-side expansion     mechanism and a
user-side heat exchanger and being     connected in parallel to the main
liquid line and the     main gas line;  a receiver provided at each liquid
line of the respective     thermal source units;   a liquid-line closing
mechanism provided to at least one     liquid line and nearer to the main
liquid line than the     receiver; and   a controller for controlling, when
the thermal source unit 



provided with the liquid-line closing mechanism at the     liquid line
halts its cooling operation under the condi-     tion that at least one
thermal unit continues its cooling     operation, the liquid-line closing
mechanism of the     operation-halting thermal source unit to be closed
fully.   3. The refrigeration apparatus according claim 2, further
comprising:   a connecting gas line which is connected at rcspective
cnds thereof to respective gas-refrigerant pipes of the
thermal-source-side heat exchanger of the plurality of 



thermal source units and which has a closing mecha-     nism for preventing
refrigerant from flowing, when at         



38      least one of said plurality of thermal source unit is
deactivated during cooling operation, into said at least      onc of said
plurality of thermal source units in deacti-      vation.   4. The
refrigeration apparatus according to any of claim 2, wherein the connecting
circuit part is formed in a single unit.    5. The refrigeration apparatus
according to claim 3, wherein a receiver for connecting each of the liquid
lines to 



the main liquid line is disposed at a connecting part between the liquid
lines and the main liquid line.    6. The refrigeration apparatus according
to claim 5, fur- ther comprising:    a bypass line which bypasses the
compressor of the slave      thermal source unit and which is connected to
the      dischargc and inlet sides of the compressor;    a bypass closing
mechanism disposed on the bypass line;       and  refrigerant ejecting
means for ejecting a liquid refrigerant 



remaining in the slave thermal source unit in such a     manner as to open
the bypass closing mechanism and     the thermal-source-side expansion
mechanism each     included in the slave thermal source unit in dcactiva-
tion, the liquid-line closing mechanism and the gas-line     closing
mechanism for a set time just after the slave     thermal source unit is
deactivated during heating opera-     tion.   7. The refrigeration
apparatus according to claim 1. 5 or 6, further comprising: 



a user-side expansion mechanism which is disposed in     each of the user
units and located between the main     liquid line and the user-side heat
exchanger,   refrigerant-amount detecting means for detecting lack of
a circulation amount of refrigerant; and   refrigerant recovering means for
recovering a refrigerant      from the slave thermal source unit in
deactivation when      the slave thermal source unit is deactivated during
heating operation and the refrigerant-amount detecting      means detects
the lack of a circulation amount of 



refrigerant, in such a manner as to open the thermal-      source-side
expansion mechanism of the slave thermal      source unit in deactivation
and the liquid-line closing      mechanism and throttle the user-side
expansion mecha-      nism so as to reduce a pressure of a liquid
refrigerant      to a saturation pressure according to an open-air tem-
perature.    



39  8. A refrigeration apparatus comprising: 



liquid lines, gas lines, a main liquid line, a main gas line; a master
thermal source unit and a slave thermal source    unit each having a
compressor, a thermal-source-side    heat exchanaer and a
thermal-source-side expansion    mechanism provided at the corresponding
liquid line,    the thermal-source-side heat exchanger being con-    nected
exchangeably at one end thereof to a discharge    side and an inlet side of
the compressor and connected    at the other end thereof to the
corresponding liquid line,    and the gas lines being connected
exchangeably to the 



discharge side and the inlet side of the compressor;  a connecting circuit
part for connecting outer ends of the     liquid lines and of the gas lines
to the main liquid line     and thc main gas line respectively so as to
arrange the     main and slavc thermal source units in parallel with
each other;  a plurality of user units having a user-side heat exchanger
and being connected in parallel to the main liquid line     and the main
gas line;  a liquid-line closing mechanism provided at the liquid line 



of the slave thermal source unit;  a gas-line closing mechanism provided at
the gas line of     the slave thermal source unit: and   a controller for
controlling the liquid-line closing mecha-     nism to be closed fully when
the slave thermal unit     halts its operation and for controlling the
gas-line     closing mechanism to be closed fully when the slave
thermal source unit halts its heating operation, under     the condition
that the master thermal source unit con-     tinues its operation. 



9. The refrigeration apparatus according to claims 1 or 8, wherein   a
refrigerant recovering line through which a refrigerant      flows from the
slave thermal unit to the master thermal      unit is connected between a
gas-refrigerant pipe      extending from the thermal-source-side heat
exchanger      of the master thermal source unit and the gas line
extending from the slave thermal source unit.   10. The refrigeration
apparatus according to any of claims 1, 5 or 8, further comprising: 





40    a connecting gas line which is connected at respective     ends
thereof to respective gas-refrigerant pipes of the     thermal-source-side
heat exchanger and which has a     closing mechanism for preventing
refrigerant from     flowing, when at least one of said master thermal
source unit and said slave thermal source unit is deac-     tivated during
cooling operation, into said at least one 



thermal source unit in deactivation.   11. The refigeration apparatus
according to any of claims 1, 5 or 8. wherein the connecting circuit part
is formed in a single unit.    








































