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(54) REFRIGERATING APPARATUS

(57) A refrigerant return mechanism (5) is provided
for returning liquid refrigerant in a receiver (17) to a cir-
culation path. Whereby, the liquid refrigerant in the re-
ceiver (17) is forcedly returned to the circulation path in

an operation state where the circulation path is formed
in which the refrigerant sent out from compression mech-
anism (11D, 11E) flows from a second user side unit (20)
to first user side units (30, 40) and is then returned to the
compression mechanisms (11D, 11E).

95
FIG. 1 1y ! 60 P4
g P4 P3 9 13 61c
237720 5 32180 - 2 | %
C 1 T i 7
5 P L-58a
C S 86 K20 /\ 52 58b
? c -85 508
87 C @—QFH—
5
55 RN TE
g 84
54(54a) 50A n & 0
33731 3 | y P
df ' Y
c C sv2 | D
? < 5 _[J 7 7 5
88 C { 51a 51 18a 80
; h-54(54b) (~51b Cﬁ s
"‘65 [HHIR
15
67~ X 62
17 19
f ~-65(63d)
464 66(630) ¥ CV6

S T3
62 CV7 _63b

Printed by Jouve, 75001 PARIS (FR)



1 EP 1916 487 A1 2

Description
Technical Field

[0001] The present invention relates to refrigerating
apparatuses and particularly relates to a refrigerating ap-
paratus including a plurality of user side heat exchangers
for refrigeration/freezing and air conditioning capable of
performing a 100% heat recovery operation therebe-
tween.

Background Art

[0002] Conventionally, refrigerating apparatuses per-
forming a refrigeration cycle have been known. The re-
frigerating apparatuses are widely utilized as air condi-
tioners for cooling/heating indoors and coolers, such as
showcases for refrigerating, or freezing food and the like.
Of the refrigerating apparatuses, some perform both air
conditioning and refrigeration/freezing (see Patent Doc-
ument 1, for example). Installation of only a single refrig-
erating apparatus of this type in, for example, a conven-
ience store attains indoor air conditioning and cooling of
showcases and the like.

[0003] Inthe above refrigerating apparatus, a plurality
of user side heat exchangers (refrigerating and freezing
heat exchangers, an air conditioning heat exchanger,
and the like) provided in user side units, such as refrig-
erating and frozen showcases, an air conditioning indoor
unit, and the like are connected in parallel to a heatsource
side heat exchanger (an outdoor heat exchanger) of a
heat source side unit (an outdoor unit) installed outdoors
through liquid side communication pipes and gas side
communication pipes.

[0004] Herein, in the case where a refrigerant circuit
includes two system circuits of a first system circuit for
refrigeration/freezing and a second system circuit for air
conditioning, two communication pipes are used for each
of a liquid line and a gas line in general. While in some
refrigerating apparatuses, the two system circuits share
one liquid side communication pipe to reduce the number
of communication pipes (see Patent Document 2).
[0005] Specifically, the refrigerant circuit of this appa-
ratus is composed as shown in FIG. 13. In the drawing,
reference numeral (101) denotes an outdoor unit, (102)
denotes an indoor unit, (103) denotes a refrigerated
showcase (a refrigerating unit), and (104) denotes a fro-
zen showcase (a freezing unit). The outdoor unit (101)
includes compression mechanisms (105, 106), an out-
door heat exchanger (107), an outdoor expansion valve
(108), and a receiver (109), while the indoor unit (102)
includes an indoor heat exchanger (an air conditioning
heat exchanger) (110) and an indoor expansion valve
(111). The refrigerated showcase (103) includes a refrig-
erating heat exchanger (112) and a refrigerating expan-
sion valve (113) while the frozen showcase (104) in-
cludes a freezing heat exchanger (114), a freezing ex-
pansion valve (115), and a booster compressor (116).
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[0006] The refrigerant circuit (120) of this refrigerating
apparatus includes a first system circuit for refrigeration/
freezing and a second system circuit for air conditioning,
wherein the first system circuit is so composed to circu-
late refrigerant in one direction between the outdoor heat
exchanger (107) and the refrigerating and freezing heat
exchangers (112, 114) while the second system circuit
is so composed that the refrigerant circulates in two di-
rections between the outdoor heat exchanger (107) and
the indoor heat exchanger (110). The system circuits
share a single liquid side communication pipe (121) as
a liquid line for both the system circuits.

[0007] Inadditiontoindoor air conditioning and cooling
of each showcase with the use of the outdoor heat ex-
changer (107) installed outdoor as a heat source, the
refrigerating apparatus can perform, heating and refrig-
eration/freezing at 100% heat recovery using the indoor
heat exchanger (110) as a condenser and the refriger-
ating and freezing heat exchangers (112, 114) as evap-
orators without using the outdoor heat exchanger (107).
[0008] When the 100% heat recovery operation is per-
formed in the refrigerant circuit (120) using the single
liquid side communication pipe (121), a refrigerant circu-
lation path is formed in the refrigerant circuit (120) in
which the refrigerant discharged from the compression
mechanisms (105, 106) is condensed in the indoor heat
exchanger (110), evaporates in the refrigerating and
freezing heatexchangers (112, 114), and is then returned
again to the compression mechanisms (105, 106). In oth-
er words, in performing the 100% heat recovery opera-
tion, the liquid refrigerant condensed in the indoor heat
exchanger (110) is introduced into the refrigerating and
freezing heat exchangers (112, 114) without allowing it
to flow from the receiver (109) into the heat source side
heat exchanger (107).

[0009] For example, when the outdoor air temperature
is low, however, the pressure in the receiver (109) lowers
to lower the inner pressure of the liquid side communi-
cation pipe (121), so that the liquid refrigerant flowing out
from the indoor heat exchanger (110) is liable to flow into
the receiver (109) through the liquid side communication
pipe (121). This invites shortage of the refrigerant flowing
in the refrigerating and freezing heat exchangers (112,
114). When the refrigerant flowing in the refrigerating and
freezing heat exchangers (112, 114) is short, the cooling
capacity for cooling each inside of the showcases (103,
104) lowers.

[0010] To tackling this problem, a relief valve (117) is
provided in the middle of the refrigerant path from the
liquid side communication pipe (121) to the receiver
(109). Though the relief valve (117) opens when the re-
frigerant pressure in the liquid side communication pipe
(121) is increased to be equal to or higher than a prede-
termined value, itis closed until the pressure reaches the
predetermined value. When the operation pressure of
the relief valve (117) is set at a pressure higher than the
pressure of the liquid side communication pipe (121) at
the 100% heat recovery operation, the liquid refrigerant
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is prevented from flowing into the receiver (109) in the
100% heat recovery operation. Further, even when the
outdoor air temperature is low, the refrigerant flow in the
refrigerant circuit (120) can be stabilized to prevent the
freezing capacity from lowering.

[0011] The above refrigerating apparatus can perform
a heating operation of the refrigeration cycle with the use
of the outdoor heat exchanger (107) as an evaporator.
In this operation, however, the relief valve (117) receives
the suction pressure of the compressor (106) to be
opened. In a cooling operation, the refrigerant does not
flow in a path in which the relief valve (117) is provided.

Patent Document 1: Japanese Patent Application
Laid-Open Publication No. 2001-280749
Patent Document 2: Japanese Patent Application
Laid-Open Publication No. 2005-134103

Summary of the Invention
Problems that the Invention is to Solve

[0012] Inthe above apparatus, the refrigerant may not
be prevented completely from flowing into the receiver
when the relief valve is closed in some cases, namely,
the cases where refrigerant leakage occurs at the relief
valve. In these cases, the refrigerant gradually flows into
the receiver, and less or no refrigerant flowing therein
flows out from the receiver during the 100% heat recovery
operation. Accordingly, the refrigerant in the receiver in-
creases while the refrigerant in the refrigerating and
freezing heat exchangers as the user side units is short.
This lowers the capacity of cooling each inside of the
showcases. Such a problem occurs in a case with a valve
mechanism different from the relief valve, for example,
a solenoid valve, as well. In any valve mechanisms, it is
difficult to prevent refrigerant leakage completely when
comparatively high-pressure refrigerant works.

[0013] Even in the case where the refrigerant should
be prevented from flowing into the receiver, the refriger-
ant pressure working on the relief valve may be increased
excessively to open the relief valve. In this case, also,
excessive refrigerant flowing in the receiver causes re-
frigerant shortage similarly to the foregoing to lower the
capacity of cooling each inside of the showcases.
[0014] The present invention has been made in view
of the foregoing and has its object of preventing, in a
refrigerating apparatus which includes a plurality of sys-
tem user side heat exchangers and in which a plurality
of liquid lines share a single liquid side communication
pipe, refrigerant shortage in a user side unit which is
caused due to an increase in refrigerant in a receiver.

Means for Solving the Problems
[0015] Afirstaspectofthe presentinventionis directed

to a refrigerating apparatus including: a heat source side
unit (10) including a compression mechanism (11D,
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11E), a heat source side heat exchanger (15), and a re-
ceiver (17); a first user side unit (30, 40) including a first
user side heat exchanger (31, 41); a second user side
unit (20) including a second user side heat exchanger
(21); and gas side communication pipes (51, 52) and
liquid side communication pipes (53, 54, 55) which con-
nect each unit (10, 20, 30, 40) to form a refrigerant circuit
(50), the gas side communication pipes (51, 52) including
a first gas side communication pipe (51) connected to
the heat source side unit (10) and the first user side unit
(30, 40) and a second gas side communication pipe (53)
connected to the heat source side unit (10) and the sec-
ond user side unit (20), and the liquid side communication
pipes (53, 54, 55) including a collection liquid pipe (53)
connected to the heat source side unit (10), a first branch
liquid pipe (54) branching from the collection liquid pipe
(53) and connected to the first user side unit (30, 40),
and a second branch liquid pipe (55) branching from the
collection liquid pipe (53) and connected to the second
user side unit (20). Wherein the refrigerant circuit (50) is
capable of forming a refrigerant circulation path in which
refrigerant sent out from the compression mechanisms
(11D, 11E) flows from the second user side unit (20) to
the first user side unit (30, 40) and is then returned to the
compression mechanism (11D, 11E), and a refrigerant
return mechanism (5) is provided for returning liquid re-
frigerant in the receiver (17) to the circulation path.
[0016] Referring to a second aspect of the present in-
vention, in the first aspect, the refrigerant return mecha-
nism (5) includes an introduction pipe (71) for introducing
high-pressure refrigerant discharged from the compres-
sion mechanism (11D, 11E) into the receiver (17), and
the liquid refrigerant in the receiver (17) is returned to the
circulation path through the collection liquid pipe (53) in
such a manner that the high-pressure refrigerant from
the introduction pipe (71) is introduced into the receiver
(17) to increase an inner pressure of the receiver (17).
[0017] Referring to athird aspect of the present inven-
tion, in the first aspect, the refrigerant return mechanism
(5) includes a communication pipe (67) for allowing the
receiver (17) to communicate with a suction side of the
compression mechanism (11D, 11E), and the liquid re-
frigerant in the receiver (17) is returned to the circulation
path in such a manner that the compression mechanism
(11D, 11E) sucks the liquid refrigerant through the com-
munication pipe (67).

[0018] Referring to a fourth aspect of the present in-
vention, in the first aspect, the refrigerant return mecha-
nism (5) includes a communication mechanism (13) for
allowing the receiver (17) to communicate with a dis-
charge side of the compression mechanism (11D, 11E)
through the heat source side heat exchanger (15), and
the liquid refrigerant in the receiver (17) is returned to the
circulation path through the collection liquid pipe (53) in
such a manner that the communication mechanism (13)
allows the receiver (17) to communicate with the dis-
charge side of the compression mechanism (11D, 11E)
to cause high-pressure refrigerant discharged from the
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compression mechanism (11D, 11E) to flow into the re-
ceiver (17).

[0019] Referring to a fifth aspect of the present inven-
tion, the refrigerating apparatus in any one of the first to
fourth aspects further includes: suction side superheat
detection means (79, 81) for detecting a degree of su-
perheat of refrigerant flowing from the first user side heat
exchanger (31, 41) toward a suction side of the compres-
sion mechanism (11D, 11E); and control means (95) for
controlling the refrigerant return mechanism (5) so that
the refrigerant in the receiver (17) is returned to the cir-
culation path when a detection value of the suction side
superheat detection means (79, 81) is equal to or larger
than a predetermined value.

[0020] Referring to a sixth aspect of the present inven-
tion, the refrigerating apparatus in any one of the first to
fourth aspects further includes: discharge side superheat
detection means (75, 76) for detecting a degree of su-
perheat of refrigerant discharged from the compression
mechanism (11D, 11E); and control means (95) for con-
trolling the refrigerant return mechanism (5) so that the
refrigerant in the receiver (17) is returned to the circula-
tion path when a detection value of the discharge side
superheat detection means (75, 76) is equal to or larger
than a predetermined value.

[0021] Referring to a seventh aspect of the present
invention, the refrigerating apparatus in any one of first
to fourth aspect further includes: discharge side refriger-
ant temperature detection means (76) for detecting a
temperature of refrigerant discharged from the compres-
sion mechanism (11D, 11E); and control means (95) for
controlling the refrigerant return mechanism (5) so that
the refrigerant in the receiver (17) is returned to the cir-
culation path when a detection value of the discharge
side refrigerant temperature detection means (76) is
equal to or larger than a predetermined value.

[0022] An eight aspect of the present invention is di-
rected to a refrigerating apparatus including: a heat
source side unit (10) including a compression mecha-
nism (11D, 11E), a heat source side heat exchanger (15),
and areceiver (17); afirst user side unit (30, 40) including
a first user side heat exchanger (31, 41); a second user
side unit (20) including a second user side heat exchang-
er (21); and gas side communication pipes (51, 52) and
liquid side communication pipes (53, 54, 55) which con-
nect each unit (10, 20, 30, 40) to form a refrigerant circuit
(50), the gas side communication pipes (51, 52) including
a first gas side communication pipe (51) connected to
the heat source side unit (10) and the first user side unit
(30, 40) and a second gas side communication pipe (53)
connected to the heat source side unit (10) and the sec-
ond user side unit (20), and the liquid side communication
pipes (53, 54, 55) including a collection liquid pipe (53)
connected to the heat source side unit (10), a first branch
liquid pipe (54) branching from the collection liquid pipe
(53) and connected to the first user side unit (30, 40),
and a second branch liquid pipe (55) branching from the
collection liquid pipe (53) and connected to the second
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user side unit (20). Wherein, the refrigerant circuit (50)
includes a switching mechanism (12) which switches be-
tween a first operation mode and a second operation
mode, the first operation mode being a mode in which
refrigerant sent out from the compression mechanism
(11D, 11E) flows from the second user side unit (20) to
the first user side unit (30, 40) and is then returned to the
compression mechanism (11D, 11E), and the second op-
eration mode being a mode in which the refrigerant sent
out from the compression mechanism (11D, 11E) flows
from the heat source side heat exchanger (15) into the
receive (17) and into the first user side unit (30, 40) and
is then returned to the compression mechanism (11D,
11E), and the liquid refrigerant retained in the receiver
(17)in the first operation mode is returned to the first user
side unit (30, 40) through the collection liquid pipe (53)
by switching the switching mechanism (12) from the first
operation mode to the second operation mode.

-Operation-

[0023] Inthe first aspect of the present invention, in an
operation state where the circulation path is formed in
which the refrigerant sent out from the compression
mechanism (11D, 11E) flows from the second user side
unit (20) to the first user side unit (30, 40) and is then
returned to the compression mechanism (11D, 11E), the
liquid refrigerant in the receiver (17) can be forcedly re-
turned to the circulation path by the refrigerant return
mechanism (5). In some cases, as described above, the
refrigerant will flow into the receiver (17) even through
the refrigerant is inhibited from flowing into the receiver
(17), thereby reducing the refrigerant in the circulation
path. In the first aspect, however, the refrigerant return
mechanism (5) returns the liquid refrigerant in the receiv-
er (17) to the circulation path.

[0024] In the second aspect of the present invention,
when the liquid refrigerant in the receiver (17) is returned
to the circulation path, the high-pressure gas refrigerant
discharged from the compression mechanism (11D,
11E) is introduced into the receiver (17) through the in-
troduction pipe (71). When the high-pressure gas refrig-
erant is introduced, the inner pressure of the receiver
(17) increases to push out the liquid refrigerant therein,
so that the liquid refrigerant thus pushed out from the
receiver (17) is returned to the circulation path through
the collection liquid pipe (53). This increases the rate of
the gas refrigerant having a small density while decreas-
ing the rate of the liquid refrigerant having a large density.
As aresult, the refrigerant in the receiver (17) decreases
while increasing the refrigerant in the circulation path.
[0025] In the third aspect of the present invention,
when the liquid refrigerant in the receiver (17) is returned
to the circulation path, the communication pipe (67) al-
lows the receiver (17) to communicate with the suction
side of the compression mechanism (11D, 11E). When
the receiver (17) communicates with the suction side of
the compression mechanism (11D, 11E), the liquid re-
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frigerant therein is sucked into the compression mecha-
nism (11D, 11E) to return the liquid refrigerant in the re-
ceiver (17) forcedly to the circulation path. This decreas-
es therefrigerant in the receiver (17) while increasing the
refrigerant in the circulation path.

[0026] In the fourth aspect of the present invention,
when the liquid refrigerant in the receiver (17) is returned
to the circulation path, the communication mechanism
(13) allows the receiver (17) to communicate with the
discharge side of the compression mechanism (11D,
11E) through the heat source side heat exchanger (15)
to cause the high-pressure refrigerant discharged from
the compression mechanism (11D, 11E) to flow into the
receiver (17). When the high-pressure gas refrigerant
flows into the receiver (17), the inner pressure of the re-
ceiver (17) increases to push out the liquid refrigerant
therein, similarly to the second aspect. The liquid refrig-
erant pushed out from the receiver (17) is returned to the
circulation path through the collection liquid pipe (53).
This decrease the refrigerant in the receiver (17) while
increasing the refrigerant in the circulation path.

[0027] Further, the high-pressure gas refrigerant dis-
charged from the compression mechanism (11D, 11E)
is introduced into the receiver (17) via the heat source
side heat exchanger (15). In the fourth aspect, the heat
source side heat exchanger (15) is utilized as a flow path
for introducing the high-pressure gas refrigerant dis-
charged from the compression mechanism (11D, 11E)
into the receiver (17).

[0028] Inthefifth aspect of the presentinvention, when
the degree of superheat of the refrigerant flowing from
the first user side heat exchanger (31, 41) to the suction
side of the compression mechanism (11D, 11E) is equal
to or larger than the predetermined value, the refrigerant
return mechanism (5) returns the liquid refrigerant in the
receiver (17) to the circulation path. In the first user side
heat exchanger (31, 41), the less the flow rate of the
refrigerant is, the more the region where the refrigerant
in a liquid-vapor two-phase state flows decreases and
the more the region where the single-phase gas refrig-
erant flows expands. As aresult, the degree of superheat
of the refrigerant flowing out from the first user side heat
exchanger (31, 41) increases. In other words, the degree
of superheat of the refrigerant flowing out from the first
user side heat exchanger (31, 41) reflects the flow rate
of the refrigerant flowing in the first user side heat ex-
changer (31, 41). Accordingly, with the use of the detec-
tion value of the suction side superheat detection means
(79, 81), appropriate judgment can be performed as to
whether or not the refrigerant is short in the first user side
heat exchanger (31, 41).

[0029] In the sixth aspect of the present invention,
when the degree of superheat of the refrigerant dis-
charged from the compression mechanism (11D, 11E)
is equal to or larger than the predetermined value, the
refrigerant return mechanism (5) returns the liquid refrig-
erant in the receiver (17) to the circulation path. As de-
scribed above, the less the flow rate of the refrigerant in
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the first user side heat exchanger (31, 41) is, the more
the degree of superheat of the refrigerant flowing out from
the first user side heat exchanger (31, 41) and sucked
to the compression mechanism (11D, 11E) increases.
Further, the larger the degree of superheat of the refrig-
erant sucked to the compression mechanism (31, 41) is,
the larger the degree of superheat of the refrigerant dis-
charged from the compression mechanism (31, 41) is.
In other words, since the degree of superheat of the re-
frigerant discharged from the compression mechanism
(11D, 11E) reflects the flow rate of the refrigerant in the
first user side heat exchanger (31, 41), appropriate judg-
ment can be performed with the use of the detection value
of the discharge side superheat detection means (75,
76) as to whether or not the refrigerant is short in the first
user side heat exchanger (31,41).

[0030] In the seventh aspect of the present invention,
when the temperature of the refrigerant discharged from
the compression mechanism (11D, 11D) is equal to or
higher than the predetermined temperature, the refriger-
ant return mechanism (5) returns the refrigerant in the
receiver (17) to the circulation path. As described above,
the less the flow rate of the refrigerant in the first user
side heat exchanger (31, 41) is, the larger the degree of
superheat of the refrigerant discharged from the com-
pression mechanism (11D, 11E) becomes. The larger
degree of superheat of the refrigerant means high tem-
perature thereof. Namely, the temperature of the refrig-
erant discharged from the compression mechanism
(11D, 11E) reflects the flow rate of the refrigerant in the
first user side heat exchanger (31, 41), and accordingly,
appropriate judgment can be performed with the use of
the detection value of the discharge side temperature
detection means (76) as to whether or not the refrigerant
is short in the first user side heat exchanger (31, 41).
[0031] In the eighth aspect of the present invention,
whenthe liquid refrigerantis retained much inthe receiver
(17) in the first operation mode, the switching mechanism
(12) switches the operation mode from the first operation
mode to the second operation mode. In the second op-
eration mode, similarly to the fourth aspect, the high-
pressure gas refrigerant discharged from the compres-
sion mechanism (11D, 11E) flows into the receiver (17)
to increase the inner pressure thereof, thereby pushing
out the liquid refrigerant retained in the first operation
mode. Then, the liquid refrigerant pushed out from the
receiver (17) is returned to the first user side unit (30, 40)
through the collection liquid pipe (53).

Effects of the Invention

[0032] In the present invention, in the operation state
where the circulate path in which the refrigerant decreas-
es when the refrigerant flows into the receiver (17) is
formed, the refrigerant return mechanism (5) returns the
liquid refrigerant in the receiver (17) to the circulation
path. When the liquid refrigerant in the receiver (17) is
returned to the circulation path, the refrigerant flowing in
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each user side unit (20, 30, 40) increases. Accordingly,
when the liquid refrigerant in the receiver (17) is returned
to the circulation path by the refrigerant return mecha-
nism (5) before the refrigerant is short in the user side
units (20, 30, 40), refrigerant shortage can be prevented
in each user side unit (20, 30, 40) to avoid lowering of
the capacity of temperature adjustment in each user side
unit (20, 30, 40).

[0033] Inthe third aspect of the present invention, dur-
ing the time when the liquid refrigerant in the receiver
(17) is returned to the circulation path, the compression
mechanism (11D, 11E) sucks the liquid refrigerant in the
receiver (17) to lower the degree of superheat on the
suction side of the compression mechanism (11D, 11E).
As a result, the refrigerant is returned to the circulation
path to obviate refrigerant shortage, and the degree of
superheat on the suction side is suppressed to reduce
the required input of the compression mechanism (11D,
11E).

[0034] Inthe fourth aspect of the presentinvention, the
heat source side heat exchanger (15) serving as an evap-
orator or a condenser in the refrigeration cycle of the
refrigerant circuit (50) is utilized as a flow path for intro-
ducing the high-pressure gas refrigerant discharged from
the compression mechanism (11D, 11E) into the receiver
(17). In other words, a part of the refrigerating apparatus
(1) is utilized as the refrigerant return mechanism (5).
This simplifies the refrigerating apparatus (1) including
the refrigerant return mechanism (5).

[0035] In the fifth aspect of the present invention, in
view of the fact that whether or not the refrigerant is short
in the first user side heat exchanger (31, 41) can be
judged from the degree of superheat of the refrigerant
flowing from the first user side heat exchanger (31, 41)
to the suction side of the compression mechanism (11D,
11E), the refrigerant return mechanism (5) is controlled
on the basis of the detection value of the suction side
superheat detection means (79, 81). Accordingly, the lig-
uid refrigerant in the receiver (17) can be returned to the
circulation path at an appropriate timing before the re-
frigerantis shortin the first user side heat exchanger (31,
41) to avoid the cooling capacity of the first user side heat
exchanger (31, 41) from lowering definitely.

[0036] In the sixth aspect of the present invention, in
view of the fact that whether or not the refrigerant is short
in the first user side heat exchanger (31, 41) can be
judged from the degree of superheat of the refrigerant
discharged from the compression mechanism (11D,
11E), the refrigerant return mechanism (5) is controlled
on the basis of the detection value of the discharge side
superheat detection means (75, 76). Accordingly, the lig-
uid refrigerant in the receiver (17) can be returned to the
circulation path at an appropriate timing before the re-
frigerantis shortin the first user side heat exchanger (31,
41) to avoid the cooling capacity of the first user side heat
exchanger (31, 41) from lowering definitely.

[0037] In the seventh aspect of the present invention,
in view of the fact that whether or not the refrigerant is

10

15

20

25

30

35

40

45

50

55

short in the first user side heat exchanger (31, 41) can
be judged from the temperature of the refrigerant dis-
charged from the compression mechanism (11D, 11E),
the refrigerant return mechanism (5) is controlled on the
basis of the detection value of the discharge side tem-
perature detection means (76). Accordingly, the liquid
refrigerant in the receiver (17) can be returned to the
circulation path at an appropriate timing before the re-
frigerant is short in the first user side heat exchanger (31,
41) to avoid the cooling capacity of the first user side heat
exchanger (31, 41) from lowering definitely.

[0038] In the eighth aspect of the present invention,
switching from the first operation mode to the second
operation mode causes the liquid refrigerant retained in
thereceiver (17) in the first operation mode to be returned
to the first user side unit (30, 40). Accordingly, in the
eighth aspect, the refrigerant circulating between the us-
er side units (20, 30, 40) and the compression mecha-
nism (11D, 11E) is prevented from being short in the first
operation mode to avoid lowering of the capacity of tem-
perature adjustment in the user side units (20, 30, 40).

Brief Description of the Drawings
[0039]

[FIG.1]FIG.1isdiagram showing arefrigerant circuit
of a refrigerating apparatus in accordance with Em-
bodiment 1 of the present invention.

[FIG. 2] FIG. 2 is a diagram showing the refrigerant
circuit in a cooling operation in Embodiment 1.
[FIG. 3] FIG. 3 is a diagram showing the refrigerant
circuit in a freezing operation in Embodiment 1.
[FIG. 4] FIG. 4 is a diagram showing the refrigerant
circuit in a first cooling/freezing operation in Embod-
iment 1.

[FGI. 5] FIG. 5 is a diagram showing the refrigerant
circuit in a second cooling/freezing operation in Em-
bodiment 1.

[FIG. 6] FIG. 6 is a diagram showing the refrigerant
circuit in a heating operation in Embodiment 1.
[FIG. 7] FIG. 7 is a diagram showing the refrigerant
circuit in a state where a solenoid valve of a hot gas
bypass pipe is closed in a first heating/freezing op-
eration in Embodiment 1.

[FIG. 8] FIG. 8 is a diagram showing the refrigerant
circuit in a state where the solenoid valve of the hot
gas bypass pipe is opened in the first heating/freez-
ing operation in Embodiment 1.

[FIG. 9] FIG. 9 is a diagram showing the refrigerant
circuit in a second heating/freezing operation in Em-
bodiment 1.

[FIG.10]FIG.10is a diagram showing the refrigerant
circuit in a third heating/freezing operation in Em-
bodiment 1.

[FIG. 11] FIG. 11 is a diagram showing a refrigerant
circuit of arefrigerating apparatus in accordance with
Embodiment 2 of the present invention.
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[FIG. 12] FIG. 12 is a diagram showing a refrigerant
circuit of arefrigerating apparatus in accordance with
Embodiment 3 of the present invention.

[FIG. 13] FIG. 13 is a diagram showing a refrigerant
circuit of a conventional refrigerating apparatus.

Explanation of Reference Numerals

[0040]

1 refrigerating apparatus

5 refrigerant return mechanism

10 outdoor unit (heat source side unit)

11D  compression mechanism

11E  compression mechanism

13 second four-way switching valve (communica-
tion mechanism)

15 outdoor heat exchanger (heat source side heat
exchanger)

17 receiver

20 indoor unit (second user side unit)

21 indoor heat exchanger (second user side heat
exchanger)

30 refrigerating unit (first user side unit)

31 refrigerating heat exchanger (first user side heat
exchanger)

40 freezing unit (first user side unit)

41 freezing heat exchanger (first user side heat ex-
changer)

50 refrigerant circuit

50A first system circuit

50B second system circuit

51 first gas side communication pipe (gas side com-
munication pipe)

52 second gas side communication pipe (gas side
communication pipe)

53 collection liquid pipe (liquid side communication
pipe)

54 firstbranch liquid pipe (liquid side communication
pipe)

55 second branch liquid pipe (liquid side communi-
cation pipe)

67 liquid injection pipe (communication pipe)

7 hot gas bypass pipe (introduction pipe)

75 high-pressure pressure sensor (discharge side
superheat detection means)

76 discharge side temperature sensor (discharge
side superheat detection means, discharge side
refrigerant temperature detection means)

79 low-pressure pressure sensor (suction side su-
perheat detection means)

81 suction side temperature sensor (suction side de-
gree of superheat detection means)

95 controller (control means)

Best Mode for Carrying out the Invention

[0041] Embodiments of the present invention will be
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described below in detail with reference to the accompa-
nying drawings.

<Embodiment 1>

[0042] Embodiment 1 of the present invention will be
described. A refrigerant circuit of a refrigerating appara-
tus (1) in accordance with Embodiment 1 is shown in
FIG. 1. The refrigerating apparatus (1) is installed in a
convenience store and performs cooling of a refrigerated
showcase and a frozen showcase and cooling/heating
of the store.

[0043] The refrigerating apparatus (1) includes an out-
door unit (a heat source side unit) (10), an indoor unit (a
second user side unit) (20), a refrigerating unit (a first
user side unit) (30), and a freezing unit (a first user side
unit) (40). The units (10, 20, 30, 40) are connected to
each other by means of gas side communication pipes
(51, 52) and liquid side communication pipes (53, 54, 55)
to form a refrigerant circuit (50) that performs a vapor
compression refrigeration cycle.

[0044] The gas side communication pipes (51, 52) are
a first gas side communication pipe (low-pressure gas
pipe) (51) connected to the outdoor unit (10), the refrig-
erating unit (30), and the freezing unit (40) and a second
gas side communication pipe (52) connected to the out-
door unit (10) and the indoor unit (20). The liquid side
communication pipes (53, 54, 55) are a collection liquid
pipe (53) connected to the outdoor unit (10), afirstbranch
liquid pipe (54) branching from the collection liquid pipe
(53) and connected to the refrigerating unit (30) and the
freezing unit (40), and a second branch liquid pipe (55)
branching from the collection liquid pipe (53) and con-
nected to the indoor unit (20). The first branch liquid pipe
(54) includes a refrigerating side first branch liquid pipe
(54a) on the refrigerating unit (30) side and a freezing
side first branch liquid pipe (54b) on the freezing unit (40)
side. In Embodiment 1, the indoor unit (20) and the re-
frigerating and freezing units (30, 40) share the collection
liquid pipe (53), which is a part of the liquid side commu-
nication pipes (53, 54, 55) on the outdoor unit (10) side,
to form three-pipe communication pipe structure.
[0045] The indoor unit (20) is switchable between a
cooling operation and a heating operation and is installed
in a sales room, for example. The refrigerating unit (30)
is installed in the refrigerated showcase to cool the air
inside the showcase. The freezing unit (40) is installed
in the frozen showcase to cool the air inside the show-
case. Though the drawing shows only one indoor unit
(20), one refrigerating unit (30), and one freezing unit
(40), Embodiment 1 supposes that two indoor units (20)
are connected in parallel, eight refrigerating units (30)
are connected in parallel, and one freezing unit (40) is
connected.

[0046] The refrigerant circuit (50) includes a refriger-
ating/freezing first system side circuit (50A) which is com-
posed of the outdoor unit (10) as the heat source side
unit and the refrigerating unit (30) and the freezing unit



13 EP 1916 487 A1 14

(40) as the first user side units and in which refrigerant
circulates in one direction and an air conditioning second
system side circuit (50B) which is composed of the out-
door unit (10) as the heat source side unit and the indoor
unit (20) as the second user side unit and in which the
refrigerant circulates in two directions.

<Qutdoor unit>

[0047] The outdoor unit (10) includes an inverter com-
pressor (11A) as a first compressor, a first non-inverter
compressor (11B) as a second compressor, a second
non-inverter compressor (11C) as a third compressor, a
first four-way switching valve (12), a second four-way
switching valve (13), a third four-way switching valve
(14), and an indoor heat exchanger (51) as a heat source
side heat exchanger. The outdoor heat exchanger (15)
is a fin and tube heat exchanger of cross fin type, for
example, and an outdoor fan (16) as a heat source fan
is provided in the vicinity thereof.

[0048] Eachcompressor(11A,11B,11C)is ahermetic
high-pressure dome type scroll compressor, for example.
The inverter compressor (11A) is a variable capacity
compressor stepwisely or continuously variable in capac-
ity having a motor under inverter control. The first non-
inverter compressor (11B) and the second non-inverter
compressor (11C) are fixed capacity compressors each
of which motor drives at a given speed of rotation all the
time.

[0049] The inverter compressor (11A), the first non-
inverter compressor (11B), and the second non-inverter
compressor (11C) compose compression mechanisms
(11D, 11E) of the refrigerating apparatus (1), wherein the
compression mechanisms (11D, 11E) are a first system
compression mechanism (11D) and a second system
compression mechanism (11E). Specifically, the com-
pression mechanisms (11D, 11E) fall in either of two
states in operation. One is that: the inverter compressor
(11A) and the first non-inverter compressor (11B) serve
as the first system compression mechanism (11D) while
the second non-inverter compressor (11C) serves as the
second system compression mechanism (11E). The oth-
er one is that: the inverter compressor (11A) serves as
the first system compression mechanism (11D) while the
first non-inverter compressor (11B) and the second non-
inverter compressor (11C) serve as the second system
compression mechanism (11E). In other words, the in-
verter compressor (11A) is used for the refrigerating/
freezing first system side circuit (50A) fixedly while the
second non-inverter compressor (11C) is used for the air
conditioning second system side circuit (50B) fixedly, and
the first non-inverter compressor (11B) is used for the
first system side circuit (50A) and the second system
side circuit (50B) by switching.

[0050] Respective discharge pipes (56a, 56b, 56¢) of
the inverter compressor (11A), the first non-inverter com-
pressor (11B), and the second non-inverter compressor
(11C) are connected to one high-pressure gas pipe (dis-
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charge pipe) (57). To the discharge pipe (56b) of the first
non-inverter compressor (11B) and the discharge pipe
(56c) of the second non-inverter compressor (11C),
check valves (CV1, CV2) are provided, respectively.
[0051] The high-pressure gas pipe (57) is connected
to the first port (P1) of the first four-way switching valve
(12). The gas side end of the indoor heat exchanger (15)
is connected to the second port (P2) of the first four-way
switching valve (12) through an outdoor first gas pipe
(58a). The third port (P3) of the first four-way switching
valve (12) is connected to the second gas side commu-
nication pipe (52) through an outdoor second gas pipe
(58b). The fourth port (P4) of the first four-way switching
valve (12) is connected to the second four-way switching
valve (13).

[0052] The first port (P1) of the second four-way
switching valve (13) is connected to the discharge pipe
(56¢) of the second non-inverter compressor (11C)
through an auxiliary gas pipe (59). The second port (P2)
of the second four-way switching valve (13) is a closed
port. The third port (P3) of the second four-way switching
valve (13) is connected to the fourth port (P4) of the first
four-way switching valve (12) through a connection pipe
(60). The fourth port (P4) of the second four-way switch-
ing valve (13) is connected to a suction pipe (61c) of the
second non-inverter compressor (11C). The second four-
way switching valve (13) includes the closed port as the
second port (P2), and therefore, a three-way switching
valve may be replaced.

[0053] Thefirstfour-way switching valve (12) is switch-
able between a first state indicated by the solid lines in
FIG. 1 and a second state indicated by the broken lines
in FIG. 1, wherein the first state is a state in which the
first port (P1) communicates with the second port (P2)
while the third port (P3) communicates with the fourth
port (P4), and the second state is a state in which the
first port (P1) communicates with the third port (P3) while
the second port (P2) communicates with the fourth port
(P4).

[0054] As well, the second four-way switching valve
(13) is switchable between a first state indicated by the
solid lines in FIG. 1 and a second state indicated by the
broken lines in FIG. 1, wherein the first state is a state in
which the first port (P1) communicates with the second
port (P2) while the third port (P3) communicates with the
fourth port (P4), and the second state is a state in which
the first port (P1) communicates with the third port (P3)
while the second port (P2) communicates with the fourth
port (P4).

[0055] Theliquid side end of the outdoor heat exchang-
er (15) is connected to one end of an outdoor liquid pipe
(62) as a liquid line. In the middle of the outdoor liquid
pie (62), a receiver (17) is provided for storing liquid re-
frigerant. The other end of the outdoor liquid pipe (62) is
connected to the collection liquid pipe (53) of the liquid
side communication pipes (53, 54, 55).

[0056] The receiver (17) is connected to the heat
source side heat exchanger (15) and the liquid side com-
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munication pipes (53, 54, 55) through a first inflow pipe
(63a) allowing the refrigerant from the heat source side
heat exchanger (15) to flow thereinto, a first outflow pipe
(63b) allowing the refrigerant to flow out to the liquid side
communication pipes (53, 54, 55), a second inflow pipe
(63c) allowing the refrigerant from the liquid side com-
munication pipes (53, 54, 55) to flow thereinto, and a
second outflow pipe (63d) allowing the refrigerant to flow
out to the outdoor heat exchanger (15)

[0057] A suction pipe (61a) of the inverter compressor
(11A) is connected to the first gas side communication
pipe (51) through a low-pressure gas pipe (64) of the first
system side circuit (50A). A suction pipe (61c) of the
second non-inverter compressor (11C) is connected to
a low-pressure gas pipe (an outdoor first gas pipe (58a)
or an outdoor second gas pipe (58b)) of the second sys-
tem side circuit (50B) via the first and second four-ways
switching valves (12, 13). A suction pipe (61b) of the first
non-inverter compressor (11B) is connected to the suc-
tion pipe (61a) of the inverter compressor (11A) or the
suction pipe (61c) of the second non-inverter compressor
(11C) via the third four-way switching valve (14).
[0058] Specifically, a branch pipe (61d) is connected
to the suction pipe (61a) of the inverter compressor
(11A),and a branch pipe (61e) is connected to the suction
pipe (61c) of the second non-inverter compressor (11C).
A branch pipe (61d) of the suction pipe (61a) of the in-
verter compressor (11A) is connected to the first port
(P1) of the third four-way switching valve (14) via a check
valve (CV3); the suction pipe (61b) of the first non-invert-
er compressor (11B) is connected to the second port
(P2) of the third four-way switching valve (14); and the
branch pipe (61e) of the suction pipe (61¢) of the second
non-inverter compressor (11C) is connected to the third
port (P3) of the third four-way switching valve (14) via a
checkvalve (CV4). The check valves (CV3, CV4) respec-
tively provided in the branch pipes (61d, 61e) allows the
refrigerant flowing toward the third four-way switching
valve (14) to flow while inhibiting the refrigerant from flow-
ing in the reverse direction. The fourth port (P4) of the
third four-way switching valve (14) is connected to a high-
pressure introduction pipe for introducing high pressure
for the refrigerant circuit (50), though not shown.
[0059] The third four-way switching valve (14) is
switchable between a first state indicated by the solid
linesin FIG. 1 and a second state indicated by the broken
lines in FIG. 1, wherein the first state is a state in which
the first port (P1) communicates with the second port
(P2) while the third port (P3) communicates with the
fourth port (P4), and the second state is a state in which
the first port (P1) communicates with the fourth port (P4)
while the second port (P2) communicates with the third
port (P3).

[0060] The first gas side communication pipe (51), the
second gas side communication pipe (52), and the col-
lection liquid pipe (53) of the liquid side communication
pipes (53, 54, 55) extend from the outdoor unit (10) to
the outside, and closing valves (18a, 18b, 18c) are pro-
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vided correspondingly thereto in the outdoor unit (10).
[0061] To the outdoor liquid pipe (62), there are con-
nected an auxiliary liquid pipe (65) (the second outflow
pipe (63d)) and a liquid branch pipe (66) (the second
inflow pipe (63c)) which bypass the receiver (17). Refrig-
erant flows in the auxiliary liquid pipe (65) mainly in a
heating operation, and an outdoor expansion valve (19)
is provided therein as an expansion mechanism. The
auxiliary liquid pipe (65) is connected at one end thereof
between the outdoor heat exchanger (15) and the receiv-
er (17) (in the first inflow pipe (63a)) and is connected at
the other end thereof between the receiver (17) and the
closing valve (18c). A check valve (CV5) allowing only
the refrigerant flowing toward the receiver (17) to flow is
provided between the receiver (17) and a connection
point of the outdoor liquid pipe (62) to the auxiliary liquid
pipe (65) which is located on the outdoor heat exchanger
(15) side.

[0062] The liquid branch pipe (66) is provided with,
from the closing valve (18c) side in this order, a check
valve (CV6) and a relief valve (117). The check valve
(CV6) allows only the refrigerant flowing from the closing
valve (18c) toward the receiver (17) to flow. The relief
valve (117) automatically opens when the refrigerant
pressure working thereon becomes a predetermined
pressure (1.5 MPa, for example) while on the other hand
maintaining the state in which the liquid branch pipe (66)
is closed until it exceeds the predetermined pressure.
The liquid branch pipe (66) is connected at one end there-
of between the check valve (CV5) and the receiver (17)
and is connected at the other end thereof between the
closing valve (18c) and a connection point of the outdoor
liquid pipe (62) to the auxiliary liquid pipe (65) which is
located on the closing valve (18c) side.

[0063] In the outdoor liquid pipe (62), a check valve
(CV7) is provided in the first outflow pipe (63b) between
a connection point to the auxiliary liquid pipe (65) which
is located on the closing valve (18¢) side and a connec-
tion point to the liquid branch pipe (66) which is located
on the closing valve (18c) side. The check valve (CV7)
allows only the refrigerant flowing from the receiver (17)
toward the closing valve (18c) to flow.

[0064] Between the receiver (17) and the check valve
(CV5) in the outdoor liquid pipe (62), one end of a hot
gas bypass pipe (71) as an introduction pipe is connect-
ed. The hot gas bypass pipe (71) is connected at the
other end thereof between the closing valve (18b) of the
outdoor second gas pipe (58b) and the first four-way
switching valve (12), and a solenoid valve (SV1) is pro-
vided in the middle thereof. The hot gas bypass pipe (71)
and the solenoid valve (SV1) compose a refrigerant re-
turn mechanism (5) in the present invention.

[0065] To the liquid branch pipe (66), a liquid injection
pipe (67) is connected of which one end is connected to
a connection part between the suction pipe (61a) and the
low-reassure gas pipe (64). The other end of the injection
pipe (67) is connected between the check valve (CV6)
and the relief valve (117). The liquid injection pipe (67)
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is provided with a motor-operated expansion valve (67a)
for flow rate adjustment.

<Indoor unit>

[0066] The indoor unit (20) includes an indoor heat ex-
changer (an air conditioning heat exchanger) (21) as a
second user side heat exchanger and an indoor expan-
sion valve (22) as an expansion mechanism. On the gas
side of the indoor heat exchanger (21), the second gas
side communication pipe (52) is connected. On the other
hand, on the liquid side thereof, the second branch liquid
pipe (55) of the liquid side communication pipes (53, 54,
55) is connected via the indoor expansion valve (22). The
indoor heat exchanger (21) is a fin and tube heat ex-
changer of cross fin type, for example, and an indoor fan
(23) as a user side fan is provided in the vicinity thereof.
The indoor expansion valve (22) is a motor-operated ex-
pansion valve.

<Refrigerating unit>

[0067] The refrigerating unit (30) includes a refrigerat-
ing heat exchanger (31) as afirst user side heat exchang-
er and a refrigerating expansion valve (32) as an expan-
sion mechanism. On the liquid side of the refrigerating
heat exchanger (31), the first branch liquid pipe (54) (the
refrigerating side first branch liquid pipe (54a)) of the lig-
uid side communication pipes (53, 54, 55) is connected
via a solenoid valve (SV2) and the refrigerating expan-
sion valve (32). The solenoid valve (SV2) is used for stop-
ping refrigerant flow in a thermo-off operation (operation
stop). On the other hand, the refrigerating heat exchang-
er (31) is connected on the gas side thereof to a refrig-
erating side branch gas pipe (51a) branching from the
first gas side communication pipe (51).

[0068] The refrigerating heat exchanger (31) commu-
nicates with the suction side of the inverter compressor
(11A), and the indoor heat exchanger (21) communi-
cates with the suction side of the second non-inverter
compressor (11C) in a cooling operation. The refrigerant
pressure (evaporation pressure) in the refrigerating heat
exchanger (31) is lower than the refrigerant pressure
(evaporation pressure) inthe indoor heat exchanger (21).
Specifically, the refrigerant evaporation temperature in
the refrigerating heat exchanger (31) is -10°C, for exam-
ple, while the refrigerant evaporation temperature in the
indoor heat exchanger (21) is +5°C, for example so that
the refrigerant circuit (50) serves as a plural-evaporation-
temperature circuit.

[0069] The refrigerating expansion valve (32) is a tem-
perature sensing expansion valve and includes a tem-
perature sensing cylinder mounted on the gas side of the
refrigerating heat exchanger (31). Accordingly, the open-
ing of the refrigerating expansion valve (32) is adjusted
on the basis of the temperature of the refrigerant at the
outlet of the refrigerating heat exchanger (31). The re-
frigerating heat exchanger (31) is a fin and tube heat
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exchanger of cross fin type, and a refrigerating fan (33)
as a cooling fan is provided in the vicinity thereof.

<Freezing unit>

[0070] The freezing unit (40) includes a freezing heat
exchanger (41) as a first user side heat exchanger, a
freezing expansion valve (424) as an expansion mech-
anism, and a booster compressor (43) as a freezing com-
pressor. The liquid side of the freezing heat exchanger
(41) is connected to the first branch liquid pipe (54) (the
freezing side first branch liquid pipe (54b)) of the liquid
side communication pipes (53, 54, 55) via a solenoid
valve (S8V3) and the freezing expansion valve (42).
[0071] The gas side of the freezing heat exchanger
(41) and the suction side of the booster compressor (43)
are connected to each other by means of a connection
gas pipe (68). The discharge side of the booster com-
pressor (43) is connected to a freezing side branch gas
pipe (51b) branching from the first gas side communica-
tion pipe (51). The freezing side branch gas pipe (51b)
is provided with a check valve (CV8) and an oil separator
(44). An oil return pipe (69) including a capillary tube (45)
is connected between the oil separator (44) and the con-
nection gas pipe (68).

[0072] The booster compressor (43) compresses the
refrigerant in two stages in combination with the first sys-
tem compression mechanism (11D) so that the refriger-
ant evaporation temperature in the freezing heat ex-
changer (41) is lower than that in the refrigerating heat
exchanger (31). The refrigerant evaporation temperature
of the freezing heat exchanger (41) is set at -35 °C, for
example.

[0073] The freezing expansion valve (42) is a temper-
ature sensing expansion valve and includes a tempera-
ture sensing cylinder mounted on the gas side of the re-
frigerating heat exchanger (31). The freezing heat ex-
changer (41) is a fin and tube type heat exchanger of
cross fin type, for example, and a freezing fan (46) as a
cooling fan is provided in the vicinity thereof.

[0074] A bypass pipe (70) including a check valve
(CV9)is connected between the connection gas pipe (68)
located on the suction side of the booster compressor
(43) and a part of the freezing side branch gas pipe (51b)
between the oil separator (44) and the check valve (CV8).
The bypass pipe (70) is so composed that the refrigerant
bypasses the booster compressor (43) when the booster
compressor (43) is sopped due to disorder or the like.

<Control system>

[0075] The refrigerant circuit (50) is provided with var-
ious kinds of sensors and switches. The high-pressure
gas pipe (57) of the outdoor unit (10) is provided with a
high-pressure pressure sensor (75) for detecting the
pressure of high-pressure refrigerant and a discharge
side temperature sensor (76) for detecting the tempera-
ture of the high-pressure refrigerant.
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The discharge pipe (56c¢) of the second non-inverter com-
pressor (11C) is provided with a discharge side temper-
ature sensor (77) for detecting the temperature of the
high-pressure refrigerant. Pressure switches (78) for
high pressure protection which open when the pressure
of the high-pressure refrigerant becomes a predeter-
mined value to stop the corresponding compressors
(11A,11B, 11C) are provided at the inverter compressor
(11A), the first non-inverter compressor (11B), and the
second non-inverter compressor (11C).

[0076] In the suction pipes (61a, 61c) of the inverter
compressor (11A) and the second non-inverter compres-
sor (11C), there are provided respective low-pressure
sensors (79, 80) for detecting the pressure of low-pres-
sure refrigerant and respective suction side temperature
sensors (81, 82) for detecting the temperature of the low-
pressure refrigerant. The low-pressure pressure sensor
(79) and the suction side temperature sensor (81) of the
inverter compressor (11A) compose suction side super-
heat detection means in the present invention.

[0077] The outdoor heat exchanger (15) is provided
with an outdoor heat exchange sensor (83) for detecting
the evaporation temperature or the condensation tem-
perature of the refrigerant as the refrigerant temperature
in the outdoor heat exchanger (15). The outdoor unit (10)
is provided with an outdoor air temperature sensor (84)
for detecting the outdoor air temperature.

[0078] Theindoorheatexchanger(21)is provided with
an indoor heat exchange sensor (85) for detecting the
condensation temperature or the evaporation tempera-
ture of the refrigerant as the refrigerant temperature in
the indoor heat exchanger (21) and a gas temperature
sensor (86) on the gas side for detecting the temperature
of the gas refrigerant. The indoor unit (20) is provided
with a room temperature sensor (87) for detecting the
indoor air temperature.

[0079] The refrigerating unit (30) is provided with a re-
frigeration temperature sensor (88) for detecting the in-
side temperature of the refrigerated showcase. The
freezing unit (40) is provided with a freezing temperature
sensor (89) for detecting the inside temperature of the
frozen showcase. On the discharge side of the booster
compressor (43), apressure switch (90) for high pressure
protection is provided which opens when the pressure of
the discharged refrigerantbecomes a predetermined val-
ue to stop the compressor (43).

[0080] Output signals from each sensor and each
switch are input to a controller (95) as control means.
The controller (95) controls the operation of the refriger-
ant circuit (50) by switching eight kinds of operation
modes, which will be described later. The controller (95)
performs, in operation, control for activation, stop, and
capacity adjustment of the inverter compressor (11A),
control for activation and stop of the first non-inverter
compressor (11B) and the second non-inverter compres-
sor (11C), and control for opening adjustment of the out-
door expansion valve (19) and the indoor expansion
valve (22), and performs, in addition, control for switching
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of each four-way switching valve (12, 13, 14) and control
for opening adjustment of the liquid injection pie (67) and
the motor-operated expansion valve (67a).

[0081] Further, the controller (95) controls opening/
closing of the solenoid valve (SV1) of the hot gas bypass
pipe (71) in a first heating/freezing operation, which will
be described later. Specifically, the following control is
performed in the first heating/freezing operation where a
refrigerant circulation path is formed in which the refrig-
erant sent out from the compression mechanism (11D)
flows from the indoor unit (20) as the second user side
unit to the refrigerating unit (30) and the freezing unit (40)
as the first user side units and is then returned to the
compression mechanism (11D).

[0082] First, the controller (95) detects the degree of
superheat of the refrigerant flowing from the refrigerating
heat exchanger (31) and the freezing heat exchanger
(41) as the first user side heat exchangers toward the
suction side of the compression mechanism (11D) with
the use of the detection value of the low-pressure pres-
sure sensor (79) and the detection value of the suction
side temperature sensor (81). When the detected degree
of superheat is equal to or larger than a predetermined
value, the controller (95) opens the solenoid valve (SV1).
Or, when the detected degree thereof is smaller than a
predetermined value, it closes the solenoid valve (SV1).
[0083] The controller (95) judges from the degree of
superheat of the refrigerant sucked to the compression
mechanism (11D) whether or not the refrigerant is short
in the refrigerating heat exchanger (31) and the freezing
heat exchanger (41) as the first user side heat exchang-
ers. When the controller (95) judges that the refrigerant
is short in the refrigerating heat exchanger (31) and the
freezing heat exchanger (41), the controller (95) opens
the solenoid valve (SV1) for returning the refrigerant in
the receiver (17) to the circulation path.

-Driving operation-

[0084] Each driving operation that the refrigerating ap-
paratus (1) performs will be described next. In Embodi-
ment 1, eight operation modes can be set. Specifically,
the apparatus (1) can be set to: (i) a cooling operation
for performing only cooling by the indoor unit (20); (ii) a
freezing operation for performing only cooling by the re-
frigerating unit (30) and the freezing unit (40); (iii) a first
cooling/freezing operation for simultaneously performing
cooling by the indoor unit (20) and cooling by the refrig-
erating unit (30) and the freezing unit (40); (iv) a second
cooling/freezing operation as an operation performed
when the cooling capacity of the indoor unit (20) is short
in the first cooling/freezing operation; (v) a heating oper-
ation for performing only heating by the indoor unit (20);
(vi) afirst heating/freezing operation for performing heat-
ing by the indoor unit (20) and cooling by the refrigerating
unit (30) and the freezing unit (40) through a 100% heat
recovery operation without using the outdoor heat ex-
changer (15); (vii) a second heating/freezing operation
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performed when the heating capacity of the indoor unit
(20) is surplus in the first heating/freezing operation; and
(viii) a third heating/freezing operation performed when
the heating capacity of the indoor unit (20) is short in the
first heating/freezing operation.

[0085] Each driving operation will be described below
specifically.

<Cooling operation>

[0086] The cooling operation is an operation for per-
forming only cooling by the indoor unit (20). In the cooling
operation, as shown in FIG. 2, the inverter compressor
(11A) serves as the first system compressor mechanism
(11D) while the first non-inverter compressor (11B) and
the second non-inverter compressor (11C) serve as the
second system compression mechanism (11B). Only the
first non-inverter compressor (11B) and the second non-
inverter compressor (11C) as the second system com-
pression mechanism (11E) are driven.

[0087] Further, as indicated by the solid lines in FIG.
2, the first four-way switching valve (12) and the second
four-way switching valve (13) are switched to the first
state while the third four-way switching valve (14) is
switched to the second stated. All of the outdoor expan-
sion valve (19), the motor-operated expansion valve
(67a) of the liquid injection pipe (67), the solenoid valve
(SV1) of the hot gas bypass pipe (71), the solenoid valve
(SV2) of the refrigerating unit (30), and the solenoid valve
(SV3) of the freezing unit (40) are closed.

[0088] In this state, the refrigerant discharged from the
first non-inverter compressor (11B) and the second non-
inverter compressor (11C) flows from the first four-way
switching valve (12) through the outdoor first gas pipe
(58a) into the outdoor heat exchanger (15) to be con-
densed. The thus condensed refrigerant flows through
the outdoor liquid pipe (62), the receiver (17), the collec-
tion liquid pipe (53), and the second branch pipe (55) of
the liquid side communication pipes (53, 54, 55), and
then flows via the indoor expansion valve (22) into the
indoor heat exchanger (21) to be evaporated. The thus
evaporated gas refrigerant flows from the second gas
side communication pipe (52) through the outdoor sec-
ond gas pipe (58b), the first four-way switching valve
(12), and the second four-way switching valve (13) into
the suction pipe (61c) of the second non-inverter com-
pressor (11C). Part of this low-pressure gas refrigerant
is returned to the second non-inverter compressor (11C).
On the other hand, the other gas refrigerant branches
from the suction pipe (61c) of the second non-inverter
compressor (11C) into the branch pipe (61e) and flows
via the third four-way switching valve (14) to be returned
to the first non-inverter compressor (11B). Repetition of
this refrigerant circulation cools the inside of the store.
[0089] Underthis driving operation, activation and stop
of the first non-inverter compressor (11B) and the second
non-inverter compressor (11C) and the opening of the
indoor expansion valve (22) and the like are controlled
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according to the indoor cooling load. Only one of the com-
pressors (11B, 11C) may be driven.

<Freezing operation>

[0090] The freezing operation is an operation for per-
forming only cooling by the refrigerating unit (30) and the
freezing unit (40). In the freezing operation, as shown in
FIG. 3, the inverter compressor (11A) and the first non-
inverter compressor (11B) serve as the first system com-
pression mechanism (11D) while the second non-invert-
er compressor (11C) serves as the second system com-
pression mechanism (11E). The inverter compressor
(11A) and the first non-inverter compressor (11B) as the
first system compression mechanism (11D) are driven,
and the booster compressor (43) is driven in addition with
the second non-inverter compressor (11C) stopped.
[0091] The first four-way switching valve (12), the sec-
ond four-way switching valve (13), and the third four-way
switching valve (14) are switched to the first state, as
indicated by the solid lines in FIG. 3. Further, the solenoid
valve (S8V2) of the refrigerating unit (30) and the solenoid
valve (SV3) of the freezing unit (40) are opened while
the solenoid valve (SV1) of the hot gas bypass pipe (71),
the outdoor expansion valve (19), and the indoor expan-
sion valve (22) are closed. The motor-operated expan-
sion valve (67a) of the liquid injection pipe (67) is set to
be closed fully or set at a predetermined opening so as
to allow the liquid refrigerant to flow at a predetermined
flow rate according to the driving condition.

[0092] In this state, the refrigerant discharged from the
inverter compressor (11A) and the first non-inverter com-
pressor (11B) flows from the first four-way switching
valve (12) through the outdoor first gas pipe (58a) into
the outdoor heat exchanger (15) to be condensed. The
thus condensed refrigerant flows through the outdoor lig-
uid pipe (62), the receiver (17), and the collection liquid
pipe (53) of the liquid side communication pipes (53, 54,
55) and then branches into the refrigerating side first
branch liquid pipe (54a) and the freezing side first branch
liquid pipe (54b).

[0093] The liquid refrigerant flowing in the refrigerating
side first branch liquid pipe (54a) flows via the refrigerat-
ing expansion valve (32) into the refrigerating heat ex-
changer (31) to be evaporated and then flows into the
refrigerating side branch gas pipe (51a). On the other
hand, the refrigerant flowing in the freezing side first
branch liquid pipe (54b) flows via the freezing expansion
valve (42) into the freezing heat exchanger (41) to be
evaporated. The gas refrigerant thus evaporated in the
freezing heat exchanger (41) is sucked into and com-
pressed in the booster compressor (43) and is then dis-
charged to the freezing side branch gas pipe (51b).
[0094] The gas refrigerant evaporated in the refriger-
ating heat exchanger (31) and the gas refrigerant dis-
charged from the booster compressor (43) interflow in
the first gas side communication pipe (51), flow through
the low-pressure gas pipe (64), and is then returned to
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the inverter compressor (11A) and the first non-inverter
compressor (11B). Repetition of the above refrigerant
circulation cools each inside of the refrigerated showcase
and the frozen showcase.

[0095] The pressure of the refrigerant in the freezing
heat exchanger (41), which is sucked to the booster com-
pressor (43), is lower than the that in the refrigerating
heat exchanger (31). As a result, for example, the refrig-
erant temperature (evaporation temperature) in the
freezing heat exchanger (41) is -35°C while the refriger-
ant temperature (evaporation temperature) in the refrig-
erating heat exchanger (31) is -10 °C.

[0096] In the freezing operation, activation and stop of
the first non-inverter compressor (11B) and activation
and stop or capacity control of the inverter compressor
(11A) are performed on the basis of the low-pressure
refrigerant pressure (LP) that the low-pressure pressure
sensor (79) detects to perform the operation according
to the freezing load.

[0097] For example, in order to perform control for in-
creasing the capacity of the compression mechanism
(11D), the inverter compressor (11A) is driven first with
the first non-inverter compressor (11B) stopped. When
the load of the inverter compressor (11A) is further in-
creased after the load reaches the maximum capacity,
the first non-inverter compressor (11B) is driven and the
capacity of the inverter compressor (11A) is reduced to
the minimum capacity. When the load is furtherincreased
thereafter, the capacity of the inverter compressor (11A)
is increased with the first non-inverter compressor (11B)
driven. Control for decreasing the capacities of the com-
pressors are performed in the reverse operation to this
capacity increasing control.

[0098] Each opening of the refrigerating expansion
valve (32) and the freezing expansion valve (42) is under
superheat control by a temperature sensitive cylinder.
This is applied to each of the following operations.

<First cooling/freezing operation>

[0099] The first cooling/freezing operation is an oper-
ation for simultaneously performing cooling by the indoor
unit (20) and cooling by the refrigerating unit (30) and the
freezing unit (40). In the first cooling/freezing operation,
as shown in FIG. 4, the inverter compressor (11A) and
the first non-inverter compressor (11B) serve as the first
system compression mechanism (11D) while the second
non-inverter compressor (11C) serves as the second
system compression mechanism (11E). The inverter
compressor (11A),the first non-inverter compressor
(11B), and the second non-inverter compressor (11C)
are driven, and the booster compressor (43) is driven in
addition.

[0100] The first four-way switching valve (12), the sec-
ond four-way switching valve (13), and the third four-way
switching valve (14) are switched to the first state, as
indicated by the solid lines in FIG. 4. The solenoid valve
(SV2) of the refrigerating unit (30) and the solenoid valve
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(SV3) of the freezing unit (40) are opened while the so-
lenoid valve (SV1) of the hot gas bypass pipe (71) and
the outdoor expansion valve (19) are closed. The motor-
operated expansion valve (67a) of the liquid injection pipe
(67) is set to be closed fully or set at a predetermined
opening so as to allow the liquid refrigerant to flow at a
predetermined flow rate to the suction side of the com-
pression mechanism (11D) according to the driving con-
dition.

[0101] Inthis state, the refrigerant discharged from the
inverter compressor (11A), the first non-inverter com-
pressor (11B), and the second non-inverter compressor
(11C) interflows in the high-pressure gas pipe (57), flows
from the first four-way switching valve (12) through the
outdoor first has pipe (58a) into the outdoor heat ex-
changer (15) to be condensed. The thus condensed re-
frigerant flows through the outdoor liquid pipe (62) and
the receiver (17) into the collection liquid pipe (53) of the
liquid side communication pipes (53, 54, 55).

[0102] Part of the liquid refrigerant flowing in the col-
lection liquid pipe (53) of the liquid side communication
pipes (53, 54, 55) branches into the second branch liquid
pipe (55) and flows via the indoor expansion valve (22)
into the indoor heat exchanger (21) to be evaporated.
The thus evaporated gas refrigerant flows from the sec-
ond gas side communication pipe (52) through the out-
door second gas pipe (58b), the first four-way switching
valve (12), and the second four-way switching valve (13)
into the suction pipe (61¢) and is then returned to the
second non-inverter compressor (11C).

[0103] On the other hand, the liquid refrigerant flowing
in the collection liquid pipe (53) of the liquid side commu-
nication pipes (53, 54, 55) branches into the refrigerating
side first branch liquid pipe (54a) and the freezing side
firstbranch liquid pipe (54b). The liquid refrigerant flowing
in the refrigerating side first branch liquid pipe (54a) flows
via the refrigerating expansion valve (32) into the refrig-
erating heat exchanger (31) to be evaporated and then
flows into the refrigerating side branch gas pipe (51a).
The liquid refrigerant flowing in the freezing side first
branch liquid pipe (54b) flows via the freezing expansion
valve (42) into the freezing heat exchanger (41) to be
evaporated. The gas refrigerant thus evaporated in the
freezing heat exchanger (41) is sucked into and com-
pressed in the booster compressor (43) and is then dis-
charged to the freezing side branch gas pipe (51b).
[0104] The gas refrigerant evaporated in the refriger-
ating heat exchanger (31) and the gas refrigerant dis-
charged from the booster compressor (43) interflow in
the first gas side communication pipe (51), flows through
the low-pressure gas pipe (64), and is then returned to
the inverter compressor (11A) and the first non-inverter
compressor (11B).

[0105] Repetition of the above refrigerant circulation
cools the inside of the store and cools each inside of the
refrigerated showcase and the frozen showcase.
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<Second cooling/freezing operation>

[0106] The second cooling/freezing operation is an op-
eration performed in the case where the cooling capacity
of the indoor unit (20) is short in the first cooing/freezing
operation and an operation in which the first non-inverter
compressor (11B) is switched for air conditioning. The
state in the second cooling/freezing operation is basically
the same as that in the first cooling/freezing operation,
as shown in FIG. 5, wherein the third four-way switching
valve (14) is switched to the second state dislike the first
cooling/freezing operation.

[0107] Accordingly, in the second cooling/freezing op-
eration, the refrigerant discharged from the inverter com-
pressor (11A), the first non-inverter compressor (11B),
and the second non-inverter compressor (11C) is con-
densed in the outdoor heat exchanger (15) while being
evaporated in the indoor heat exchanger (21), the refrig-
erating heat exchanger (31), and the freezing heat ex-
changer (41), similarly to that in the first cooling/freezing
operation.

[0108] Then, the refrigerant evaporated in the indoor
heat exchanger (21) is returned to the first non-inverter
compressor (11B) and the second non-inverter compres-
sor (11C) while the refrigerant evaporated in the refrig-
erating heat exchanger (31) and the freezing heat ex-
changer (41) is returned to the inverter compressor
(11A). With the use of the two compressors (11B, 11C)
for air conditioning, the shortage of the cooling capacity
is supplemented.

<Heating operation>

[0109] The heating operation is an operation for per-
forming only heating by the indoor unit (20). In the heating
operation, as shown in FIG. 6, the inverter compressor
(11A) serves as thefirst system compression mechanism
(11D) while the first non-inverter compressor (11B) and
the second non-inverter compressor (11C) serve as the
second system compression mechanism (11E). Only the
first non-inverter compressor (11B) and the second non-
inverter compressor (11C) as the second system com-
pression mechanism (11E) are driven.

[0110] Further, as indicated by the solid lines in FIG.
6, the first four-way switching valve (12) is switched to
the second state, the second four-way switching valve
(13) is switched to the first state, and third four-way
switching valve (14) is switched to the second state. The
motor-operated expansion valve (67a) of the liquid injec-
tion pipe (67), the solenoid valve (SV1) of the hot gas
bypass pipe (71), the solenoid valve (SV2) of the refrig-
erating unit (30), and the solenoid valve (SV3) of the
freezing unit (40) are closed. The indoor expansion valve
(22) is opened fully while the outdoor expansion valve
(19) is controlled to be opened at a predetermined open-
ing.

[0111] Inthis state, the refrigerant discharged from the
first non-inverter compressor (11B) and the second non-
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inverter compressor (11C) flows from the first four-way
switching valve (12) through the outdoor second gas pipe
(58b) and the second gas side communication pipe (52)
into the indoor heat exchanger (21) to be condensed.
The thus condensed liquid refrigerant flows from the sec-
ond branch liquid pipe (55) of the liquid side communi-
cation pipes (53, 54, 55) into the collection liquid pipe
(53), passes through the liquid branch pipe (66), and then
flows into the receiver (17). Thereafter, the liquid refrig-
erant flows via the outdoor expansion valve (19) of the
auxiliary liquid pipe (65) into the outdoor heat exchanger
(15) to be evaporated. The thus evaporated gas refrig-
erant flows from the outdoor first gas pipe (58a) via the
first four-way switching valve (12) and the second four-
way switching valve (13) into the suction pipe (61c) of
the second non-inverter compressor (11C) and is then
returned to the first non-inverter compressor (11B) and
the second non-inverter compressor (11C). Repetition of
the above refrigerant circulation heats indoors.

[0112] Similarly to the cooling operation, the above op-
eration can be performed by only one compressor (11B,
11C).

<First heating/freezing operation>

[0113] The first heating/freezing operation is a 100%
heat recovery operation for performing heating by the
indoor unit (20) and cooling by the refrigerating unit (30)
and the freezing unit (40) without using the outdoor heat
exchanger (15). In the first heating/freezing operation,
as shown in FIG. 7, the inverter compressor (11A) and
the first non-inverter compressor (11B) serve as the first
system compression mechanism (11D) while the second
non-inverter compressor (11C) serves as the second
system compression mechanism (11E). The inverter
compressor (11A) and the first non-inverter compressor
(11B) are driven, and the booster compressor (43) is driv-
en in addition with the second non-inverter compressor
(11C) stopped.

[0114] Further, as indicated by the solid lines in FIG.
7, the first four-way switching valve (12) is switched to
the second state while the second four-way switching
valve (13) and the third four-way switching valve (14) are
switched to the first state. The solenoid valve (SV2) of
the refrigerating unit (30) and the solenoid valve (SV3)
of the freezing unit (40) are opened while the outdoor
expansion valve (19) is closed. Opening/closing of the
solenoid valve (SV1) of the hot gas bypass pipe (71) is
controlled on the basis of the degree of superheat of the
refrigerant flowing in the suction pipe (61a) which is de-
tected from the detection value of the low-pressure pres-
sure sensor (79) and the detection value of the suction
side temperature sensor (81). Opening/closing of the mo-
tor-operated expansion valve (67a) of the liquid injection
pipe (67) is controlled on the basis of the above degree
of superheat and the detection value of the discharge
side temperature sensor (76).

[0115] Inthis state, the refrigerant discharged from the
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inverter compressor (11A) and the first non-inverter com-
pressor (11B) flows from the first four-way switching
valve (12) through the outdoor second gas pipe (58b)
and the second gas side communication pipe (52) into
the indoor heat exchanger (21) to be condensed. The
thus condensed liquid refrigerant flows from the second
branch liquid pipe (55) of the liquid side communication
pipe (53, 54, 55) and branches into the refrigerating side
first branch liquid pipe (54a) and the freezing side first
branch liquid pipe (54b) at a point before the collection
liquid pipe (53).

[0116] The liquid refrigerant flowing in the refrigerating
side first branch liquid pipe (54a) flows via the refriger-
ating expansion valve (32) into the refrigerating heat ex-
changer (31) to be evaporated and then flows into the
refrigerating side branch gas pipe (51a). On the other
hand, the liquid refrigerant flowing in the freezing side
first branch liquid pipe (54b) flows via the freezing ex-
pansion valve (42) into the freezing heat exchanger (41)
to be evaporated. The gas refrigerant thus evaporated
in the freezing heat exchanger (41) is sucked into and
compressed in the booster compressor (43) and is then
discharged to the freezing side branch gas pipe (51b).
[0117] The gas refrigerant evaporated in the refriger-
ating heat exchanger (31) and the gas refrigerant dis-
charged from the booster compressor (43) interflow in
the first gas side communication pipe (51), flow through
the low-pressure gas pipe (64), and is then returned to
the inverter compressor (11A) and the first non-inverter
compressor (11B). Repetition of the above refrigerant
circulation heats the inside of the store while cooling each
inside of the refrigerated showcase and the frozen show-
case. During the first heating/freezing operation, the
100% heat recovery is performed in such a manner that
the cooling capacities (evaporation heat) of the refriger-
ating unit (30) and the freezing unit (40) balance the heat-
ing capacity (condensation heat) of the indoor unit (20).
In this first heating/freezing operation, the refrigerant cir-
culation path is formed in which the refrigerant sent out
from the compression mechanisms (11D) flows from the
indoor unit (20) to the refrigerating unit (30) and the freez-
ing unit (40) and is then returned to the compression
mechanism (11D). In this circulation path, the refrigerant
condensed in the indoor unit (20) flows directly into the
refrigerating unit (30) and the freezing unit (40) without
being returned to the outdoor unit (10).

[0118] During the first heating/freezing operation, the
relief valve (117) is closed. In so doing, the pressure in
the liquid side communication pipes (53, 54, 55) may be
increased so high that the refrigerant pressure working
onthe relieve valve (117) exceeds a predetermined pres-
sure (1.5 MPa, for example) to open the relief valve (117).
Evenifthereliefvalve (117) s closed, refrigerant leakage
may occur. In these cases, the refrigerant in the circula-
tion path flows from the collection liquid pipe (53) through
the liquid branch pipe (66) into the receiver (17) to de-
crease the refrigerant in the circulation path. When the
refrigerant in the circulation path is decreased, the flow
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rate of the refrigerant decreases gradually in the refrig-
erating heat exchanger (31) and the freezing heat ex-
changer (41), so that the region where the refrigerant in
a liquid-vapor two-phase state flows decreases while the
region where the single-phase gas refrigerant flows in-
creases. Hence, the degree of superheat of the refriger-
ant flowing out from the refrigerating heat exchanger (31)
and the freezing heat exchanger (41) toward the com-
pression mechanism (11D) increases gradually.

[0119] The controller (95) opens the solenoid valve
(SV1) when the degree of superheat of the refrigerant
flowing in the suction pipe (61a) which is detected on the
basis of the detection value of the low-pressure pressure
sensor (79) and the detection value of the suction side
temperature sensor (81) is equal to or larger than a pre-
determined value. When the solenoid valve (SV1) is
opened, the high-pressure gas refrigerant discharged
from the compression mechanism (11D) is introduced
into the receiver (17) through the hot gas bypass pipe
(71), as shown in FIG. 8, to increase the inner pressure
of the receiver (17). This pushes out the liquid refrigerant
in the receiver (17) forcedly to return the liquid refrigerant
to the circulation path through the collection liquid pipe
(53). The gas refrigerant is supplied from the circulation
path to the receiver (17), from which the liquid refrigerant
is pushed out. As a result, the refrigerant in the receiver
(17) decreases while the refrigerantin the circulation path
increases. This prevents refrigerant shortage in the re-
frigerating unit (30) and the freezing unit (40) to avoid
lowering of the cooling capacities of the refrigerating unit
(30) and the freezing unit (40).

[0120] Further, when the liquid refrigerant in the re-
ceiver (17) is returned to the circulation path to increase
the refrigerant in the circulation path, the degree of su-
perheat of the refrigerant flowing in the suction pipe (61a)
decreases gradually. The controller (95) closes the so-
lenoid valve (SB1) when the degree of superheat of the
refrigerant which is detected on the basis of the detection
value of the low-pressure pressure sensor (79) and the
detection value of the suction side temperature sensor
(81) is lower than a predetermined value.

<Second heating/freezing operation>

[0121] The second cooling/freezing operation is an op-
eration performed when the heating capacity of the in-
door unit (20) is surplus in the first heating/freezing op-
eration. In the second heating/freezing operation, as
shown in FIG. 9, the inverter compressor (11A) and the
first non-inverter compressor (11B) serve as the first sys-
tem compression mechanism (11D) while the second
non-inverter compressor (11C) serves as the second
system compression mechanism (11E). The inverter
compressor (11A) and the first non-inverter compressor
(11B) are driven, and the booster compressor (43) is driv-
en in addition with the second non-inverter compressor
(11C) stopped.

[0122] The second heating/freezing operation is the
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same as the first heating/freezing operation in setting of
the valves and the like except that the second four-way
switching valve (13A) is switched to the second state, as
indicated by the solid lines in FIG. 9.

[0123] Accordingly, part of the refrigerant discharged
from the inverter compressor (11A) and the first non-
inverter compressor (11B) flows into the indoor heat ex-
changer (21) to be condensed, similarly to that in the first
heating/freezing operation. The thus condensed liquid
refrigerant flows from the second branch liquid pipe (55)
of the liquid side communication pipes (53, 54, 55) into
the first branch liquid pipe (54) (the refrigerating side first
branch liquid pipe (54a) and the freezing side first branch
liquid pipe (54)) at a point before the collection liquid pipe
(53).

[0124] On the other hand, the other refrigerant dis-
charged from the inverter compressor (11A) and the first
non-inverter compressor (11B) flows from the auxiliary
gas pipe (59) via the second four-way switching valve
(13) and the first four-way switching valve (12) to the
outdoor first gas pipe (58a) and flows into the outdoor
heat exchanger (15) to be condensed. The thus con-
densed liquid refrigerant passes through the receiver
(17) when flowing into the outdoor liquid pipe (62), flows
through the collection liquid pipe (62) of the liquid side
communication pipes (51, 54, 55) into the first branch
liquid pipe (54) (the refrigerating side first branch liquid
pipe (54a) and the freezing side first branch liquid pipe
(54b)), and then interflows with the refrigerant from the
second branch liquid pipe (55).

[0125] Thereafter, the liquid refrigerant flowing in the
refrigerating side first branch liquid pipe (54a) flows into
the refrigerating heat exchanger (31) to be evaporated
and then flows into the refrigerating side branch gas pipe
(51a). The liquid refrigerant flowing in the freezing side
first branch liquid pipe (54b) flows into the freezing heat
exchanger (41) to be evaporated, is sucked into and com-
pressed in the booster compressor (43), and is then dis-
charged to the freezing side branch gas pipe (51b). The
gas refrigerant evaporated in the refrigerating heat ex-
changer (31) and the gas refrigerant discharged from the
booster compressor (43) interflow in the first gas side
communication pipe (51), flows through the low-pressure
gas pipe (64), and is then returned to the inverter com-
pressor (11A) and the first non-inverter compressor
(11B).

[0126] In the second heating/freezing operation, rep-
etition of the above refrigerant circulation heats the inside
of the store while cooling each inside of the refrigerated
showcase and the frozen showcase. In this operation,
the cooling capacities (evaporation heat) of the refriger-
ating unit (30) and the freezing unit (40) do not balance
the heating capacity (condensation heat) of the indoor
unit (20), so that the surplus condensation heat is re-
leased outdoors in the outdoor heat exchanger (15).
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<Third heating/freezing operation>

[0127] The third heating/freezing operation is an oper-
ation performed when the heating capacity of the indoor
unit (20) is short in the first heating/freezing operation.
In the third heating/freezing operation, as shown in FIG.
10, the inverter compressor (11A) and the first non-in-
verter compressor (11B) serve as the first system com-
pression mechanism (11D) while the second non-invert-
er compressor (11C) serves as the second system com-
pression mechanism (11E). The inverter compressor
(11A), the first non-inverter compressor (11B), and the
second non-inverter compressor (11C) are driven, and
the booster compressor (43) is driven in addition.
[0128] Thethird heating/freezing operation is the same
in setting as the first heating/freezing operation except
that: the opening of the outdoor expansion valve (19) is
controlled; the solenoid valve (SV1) is closed under no
opening/closing control; and the second non-inverter
compressor (11C) is driven.

[0129] Accordingly, therefrigerantdischarged fromthe
inverter compressor (11A), the first non-inverter com-
pressor (11B), and the second non-inverter compressor
(11C) flows through the second gas side communication
pipe (52) into the indoor heat exchanger (21) to be con-
densed, similarly to that in the first heating/freezing op-
eration. The thus condensed liquid refrigerant branches
from the second branch liquid pipe (55) of the liquid side
communication pipes (53, 54, 55) into the first branch
liquid pipe (54) (the refrigerating side first branch liquid
pipe (54a) and the freezing side first branch liquid pipe
(54b)) and the collection liquid pipe (53).

[0130] The liquid refrigerant flowing in the refrigerating
side first branch liquid pipe (54a) flows into the refriger-
ating heat exchanger (31) to be evaporated and then
flows into the refrigerating side branch gas pipe (51a).
The refrigerant flowing in the freezing side first branch
liquid pipe (54b) flows into the freezing heat exchanger
(41) to be evaporated, is sucked into and compressed in
the booster compressor (43), and is then discharged to
the freezing side branch gas pipe (51b). The gas refrig-
erant evaporated in the refrigerating heat exchanger (31)
and the gas refrigerant discharged from the booster com-
pressor (43) interflow in the first gas side communication
pipe (51), flow through the low-pressure gas pipe (64),
and are then returned to the inverter compressor (11A)
and the first non-inverter compressor (11B).

[0131] On the other hand, the liquid refrigerant having
condensed in the indoor heat exchanger (21) and flowing
in the collection liquid pipe (53) flows through the liquid
branch pipe (66) into the receiver (17) and then flows via
the outdoor expansion valve (19) into the outdoor heat
exchanger (15) to be evaporated. The thus evaporated
gas refrigerant flows into the outdoor first gas pipe (58a),
flows via the first four-way switching valve (12) and the
second four-way switching valve (13) into the suction
pipe (61c¢) of the second non-inverter compressor (11C),
and is then returned to the second non-inverter compres-
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sor (11C).

[0132] In the third heating/freezing operation, repeti-
tion of the above refrigerant circulation heats the inside
of the store while cooling each inside of the refrigerated
showcase and the frozen showcase. In this operation,
the cooling capacities (evaporation heat) of the refriger-
ating unit (30) and the freezing unit (40) do not balance
the heating capacity (condensation heat) of the indoor
unit (20), so that the short evaporation heat is obtained
from the outdoor heat exchanger (15).

-Effects of Embodiment 1-

[0133] In Embodiment 1, in the first heating/freezing
operation in which the circulation path of which the re-
frigerant decreases when the refrigerant flows into the
receiver (17) is formed, the solenoid valve (SV1) of the
hot gas bypass pipe (71) is opened to return the liquid
refrigerant in the receiver (17) to the circulation path.
When the liquid refrigerant in the receiver (17) is returned
to the circulation path, the refrigerant flowing in the indoor
unit (20), the refrigerating unit (30), and the freezing unit
(40) as the user side units increases. Namely, the liquid
refrigerant in the receiver (17) is returned to the circula-
tion path by the refrigerant return mechanism (5) before
the refrigerant is short in the user side units (20, 30 40),
thereby preventing the refrigerant in the user side units
(20, 30, 40) from being short.

[0134] In addition, in Embodiment 1, in view of the fact
that whether or not the refrigerant in the refrigerating unit
(30) and the freezing unit (40) is short can be judged from
the degree of superheat of the refrigerant flowing from
the refrigerating heat exchanger (31) and the freezing
heat exchanger (41) toward the suction side of compres-
sion mechanism (11D), the solenoid valve (SV1) of the
hot gas bypass pipe (71) is controlled on the basis of the
detection value of the low-pressure pressure sensor (79)
and the detection value of the suction side temperature
sensor (81). Accordingly, the liquid refrigerant in the re-
ceiver (17) can be returned to the circulation path at an
appropriate timing before the refrigerant is short in the
refrigerating unit (30) and the freezing unit (40). This pre-
vents the cooling capacities of the refrigerating unit (30)
and the freezing unit (4) from lowering definitely.

<Embodiment 2 of the Invention>

[0135] Embodiment 2 of the present invention will be
described. FIG. 11 is a diagram showing a refrigerant
circuit of a refrigerating apparatus (1) in accordance with
Embodiment 2. The refrigerating apparatus (1) of Em-
bodiment 2 is different from that of Embodiment 1 in the
point that neither the hot gas bypass pipe (71) nor the
solenoid valve (SV1) is provided, wherein the second
four-way switching valve (13) as a communication mech-
anism serves as the refrigerant return mechanism (5).

[0136] Description will given to an operation for return-
ing the liquid refrigerant in the receiver (17) to the circu-
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lation path in the first heating/freezing operation. In the
refrigerating apparatus (1) of Embodiment 2, the control-
ler (95) switches the second four-way switching valve
(13) to the second state when the degree of superheat
of the refrigerant flowing in the suction pipe (61a) which
is detected from the detection value of the low-pressure
pressure sensor (79) and the detection value of the suc-
tion side temperature sensor (81) is equal to or larger
than a predetermined value.

[0137] When the second four-way switching valve (18)
is set to the second state, part of the high-pressure gas
refrigerant discharged from the compression mechanism
(11D) flows from the auxiliary gas pipe (59) via the second
four-way switching valve (13) and the first four-way
switching valve (12) into the outdoor first has pipe (58a)
and further flows from the outdoor heat exchanger (15)
through the outdoor liquid pipe (62) into the receiver (17).
During this flow, the outdoor fan (16) remains being
stopped. Thisincreases theinner pressure of the receiver
(17), so that the liquid refrigerant in the receiver (17) is
pushed out forcedly to be returned to the circulation path
through the collection liquid pipe (53).

[0138] Itis noted that the state where the second four-
way switching valve (13) is set to the second state in the
first heating/freezing operation is the same as the state
in the second heating/freezing operation in Embodiment
1. Wherein, the second heating/freezing operation in Em-
bodiment 1 is performed for lowering the heating capacity
of the indoor unit (20) while on the other hand the first
heating/freezing operationin Embodiment 2 is performed
for forcedly returning the liquid refrigerant in the receiver
(17) to the circulation path. Further, the outdoor fan (16)
is driven for condensing the refrigerant in the outdoor
heat exchanger (15) in the second heating/freezing op-
eration in Embodiment 1. While on the other hand, the
outdoor heat exchanger (15) is only utilized as the flow
path for introducing the high-pressure gas refrigerant dis-
charged from the compression mechanism (11D) into the
receiver (17) in the first heating/freezing operation in Em-
bodiment 2, and therefore, the outdoor fan (16) is not
driven because condensation of the refrigerant leads to
introduction of the liquid refrigerant into the receiver (17)
to cause the refrigerant in the receiver (17) to less de-
crease.

[0139] In Embodiment 2, the outdoor heat exchanger
(15) is utilized as the flow path for introducing the high-
pressure gas refrigerant into the receiver (17) to return
the liquid refrigerant in the receiver (17) to the circulation
path without providing an additional communication path
for connecting the receiver (17) to the discharge side of
the compression mechanism (11D). Thus, the refriger-
ating apparatus is simplified.

<Embodiment 3 of the Invention>
[0140] Embodiment 3 of the present invention will be

described. FIG. 12 is a diagram showing a refrigerant
circuit of a refrigerating apparatus (1) in accordance with
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Embodiment 3. The refrigerating apparatus (1) in accord-
ance with Embodiment 3 is different from that in accord-
ance with Embodiment 1 in the point that neither the hot
gas bypass pipe (71) nor the solenoid valve (SV1) is pro-
vide and the connection point of the liquid injection pipe
(67) is different from that in Embodiment 1.

[0141] The liquid injection pipe (67) is connected at
one end thereofto a connection point between the suction
pipe (61a) and the low-pressure gas pipe (64) and is
connected at the other end thereof between the receiver
(17) and a connection point of the outdoor liquid pipe (62)
to the auxiliary liquid pipe (65) which is located on the
closing valve (18c) side. The liquid injection pipe (67) is
a communication pipe for allowing the receiver (17) to
communicate with the suction side of the compression
mechanism (11D) and composes the refrigerant return
mechanism (5) in combination with the motor-operated
expansion valve (67a).

[0142] Description will be given to an operation for re-
turning the liquid refrigerant in the receiver (17) to the
circulation path in the first heating/freezing operation. In
the refrigerating apparatus (1) of Embodiment 3, the con-
troller (95) opens the motor-operated expansion valve
(67a) when the degree of superheat of the refrigerant
flowing in the suction pipe (61a) which is detected on the
basis of the detection value of the low-pressure pressure
sensor (79) and the detection value of the suction side
temperature sensor (81) is equal to or larger than a pre-
determined value. This allows the receiver (17) to com-
municate with the suction side of the compression mech-
anism (11D), so that the compression mechanism (11D)
forcedly sucks up the liquid refrigerantin the receiver (17)
to return it to the circulation path.

[0143] It is noted that in each refrigerating apparatus
(1) of Embodiment 1 and Embodiment 2, since the inner
pressure of the collection liquid pipe (53) is high even if
the motor-operated expansion valve (67a) is opened in
the first heating/freezing operation, the liquid refrigerant
in the receiver (17) does not flow out from the receiver
(17).

[0144] In contrast, in Embodiment 3, the compression
mechanism (11D) sucks the liquid refrigerant in the re-
ceiver (17) when the liquid refrigerant in the receiver (17)
is returned to the circulation path to lower the degree of
superheat on the suction side of the compression mech-
anism (11D). Accordingly, the refrigerant is returned to
the circulation path to prevent refrigerant shortage, and
the degree of superheat on the suction side is suppressed
to reduce the required input of the compression mecha-
nism (11D).

<Other Embodiments>

[0145] The above embodiments may have any of the
following constructions.

[0146] In the above embodiments, the controller (95)
controls the refrigerant return mechanism (5) on the basis
of the detection value of the low-pressure pressure sen-
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sor (79) and the detection value of the suction side tem-
perature sensor (81), but may control the refrigerant re-
turn mechanism (5) on the basis of the detection values
of the high-pressure pressure sensor (75) and the dis-
charge side temperature sensor (76). The controller (95)
performs an operation for returning the liquid refrigerant
in the receiver (17) to the circulation path when the de-
gree of superheat of the refrigerant discharged from the
compression mechanism (11D) which is calculated on
the basis of the detection value of the high-pressure pres-
sure sensor (75) and the detection value of the discharge
side temperature sensor (76) is equal to or higher larger
than a predetermined value. The high-pressure pressure
sensor (75) and the discharge side temperature sensor
(76) compose discharge side superheat detection
means.

[0147] Alternatively, the controller (95) may control the
refrigerant return mechanism (5) on the basis of the de-
tection value of the discharge side temperature sensor
(76) that detects the temperature of the refrigerant dis-
charged from the compression mechanism (11D). The
controller (95) performs an operation for returning the
liquid refrigerant in the receiver (17) to the circulation
path when the detection value of the discharge side tem-
perature sensor (76) is equal to or larger than a prede-
termined value. The discharge side temperature sensor
(76) composes discharge side refrigerant temperature
detection means.

[0148] Or, the controller (95) may control the refriger-
ant return mechanism (5) on the basis of the opening of
the motor-operated expansion valve (67a) of the liquid
injection pipe (67). The controller (95) performs an oper-
ation for returning the liquid refrigerant in the receiver
(17) to the circulation path when the opening of the motor-
operated expansion valve (67a) is equal to or larger than
a predetermined opening (400 pulses or larger in a case
using a 480-pulse motor-operated expansion valve, for
example). Further, the controller (95) terminates the op-
eration for returning the liquid refrigerant in the receiver
(17) to the circulation path when the opening of the motor-
operated expansion valve (67a) is equal to or smaller
than a predetermined opening (350 pulses or smaller in
the case using the 480-pulse motor-operated expansion
valve, for example).

[0149] It is noted that the opening of the motor-oper-
ated expansion valve (67a) is controlled on the basis of
the detection value of the discharge side temperature
sensor (76) and the degree of superheat of the refrigerant
flowing in the suction pipe (61a) which is detected from
the detection value of the low-pressure pressure sensor
(79) and the detection value of the suction side temper-
ature sensor (81). For example, the controller (95) in-
creases the opening of the motor-operated expansion
valve (67a) when either one of two conditions is satisfied,
for example: one condition is that the detection value of
the discharge side temperature sensor (76) is equal to
or larger than 90 °C, and the other condition is that the
degree of superheat of the refrigerant flowing in the suc-
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tion pipe (61a) is equal to or larger than 5 °C.

[0150] Alternatively, the controller (95) may control the
return mechanism (5) on the basis of the degrees of su-
perheat of the outlets of the refrigerating heat exchanger
(31) and the freezing heat exchanger (41) serving as
evaporators. In this case, a temperature sensor and a
pressure sensor are provided at the respective outlets of
the refrigerating heat exchanger (31) and the freezing
heat exchanger (41) for detecting the respective degrees
of superheat. For example, the controller (95) performs
an operation for returning the liquid refrigerant in the re-
ceiver (17) to the circulation path when the state where
the degree of superheat of the refrigerant at either one
of the outlets of the refrigerating heat exchanger (31) and
the freezing heat exchanger (41) is equal to or larger than
10 °C continues for a period longer than ten minutes.
Further, the controller (95) terminates the operation for
returning the liquid refrigerant in the receiver (17) to the
circulation path when the state where the degree of su-
perheat of the refrigerant at the outlet of the evaporator,
of which state where the degree of superheat of the re-
frigerant continues to be 10 °C or higher for the period
longer than ten minutes, is equal to or lower than 7 °C
continues fora period longer than one minute. The control
of the refrigerant return mechanism (5) is not necessarily
performed on the basis of the degree of superheat of the
refrigerant at all of the outlets of the evaporators of the
refrigerating unit (30) and the freezing unit (40) but is
performed on the basis of the degree of superheat of the
refrigerant at only the outlet of an evaporator of a unit in
which the liquid refrigerant less flows (a unit installed at
a high position in level, for example).

[0151] Moreover, the controller (95) may control the
refrigerant return mechanism (5) on the basis of the de-
tection value of the high-pressure pressure sensor (75).
The high-pressure pressure in the refrigeration cycle var-
ies depending on the temperature of the indoor space in
which the indoor unit (20) is installed. Accordingly, in this
case, the refrigerant return mechanism (5) is controlled
on the basis of the saturation temperature of the pressure
detected by the high-pressure pressure sensor (75). For
example, the controller (95) performs an operation for
returning the liquid refrigerant in the receiver (17) to the
circulation path when the state where the difference be-
tween the saturation temperature and the temperature
of the indoor space is equal to or smaller than 15 °C
continues for a period longer than ten minutes. Further,
the controller (95) terminates the operation for returning
the liquid refrigerant in the receiver (17) to the circulation
path when the state where the temperature difference is
equal to or larger than 15 °C continues for a period longer
than one minute.

[0152] Furthermore, the controller (95) may control the
refrigerant return mechanism (5) on the basis of the de-
tection value of the low-pressure pressure sensor (79).
For example, the controller (95) performs an operation
for returning the liquid refrigerant in the receiver (17) to
the circulation path when the state where the detection
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value of the low-pressure pressure sensor (79) is equal
to or lower than 0.15 MPa continues for a period longer
than 10 minutes. Further, the controller (95) terminates
the operation for returning the liquid refrigerant in the
receiver (17) to the circulation path when the state where
the detection value of the low-pressure pressure sensor
(79) is equal to or larger than 0.2 MPa continues for a
period longer than one minute.

[0153] Alternatively, the controller (95) may control the
refrigerant return mechanism (5) on the basis of some of
conditions of: the degree of superheat of the refrigerant
flowing from the refrigerating heat exchanger (31) and
the freezing heat exchanger (41) toward the suction side
of the compression mechanism (11D); the degree of su-
perheat of the refrigerant discharged from the compres-
sion mechanism (11D); the temperature of the refrigerant
discharged from the compression mechanism (11D); the
opening of the motor-operated expansion valve (67a) of
the liquid injection pipe (67); the degree of superheat of
the refrigerant at the outlet of an evaporator; the detection
value of the high-pressure pressure sensor (75); and the
detection value of the low-pressure pressure sensor (79).
In this case, the controller (95) performs an operation for
returning the liquid refrigerant in the receiver (17) to the
circulation path when some of the conditions are satis-
fied.

[0154] Alternatively, the controller (95) may perform
an operation for returning the liquid refrigerant in the re-
ceiver (17) to the circulation path when the first heating/
freezing operation for performing the 100% heatrecovery
continues for 30 minutes or longer. In the case where the
outdoor air temperature is low (-10 °C or lower, for ex-
ample), the inner pressure of the receiver (17) becomes
low, so that the liquid refrigerant is liable to be retained.
Accordingly, the refrigerant in the receiver (17) may be
returned to the circulation path when the first heating/
freezing operation continues for 20 minutes or longer.
[0155] Furthermore, the controller (95) may forcedly
terminate the operation for returning the liquid refrigerant
in the receiver (17) to the circulation path when the above
operation continues for a period longer than ten minutes.
[0156] In the above embodiments, the controller (95)
may switch the operation state by switching the first four-
way switching valve (12) as a switching mechanism to
the second state temporarily when much liquid refrigerant
is retained in the receiver (17) in the first heating/freezing
operation (first operation mode). During that time, the
indoor expansion valve (22) is closed simultaneously.
The condition for switching the first four-way switching
valve (12) to the second state in this case is the same
as the condition when the refrigerant return mechanism
(5) performs the operation for returning the liquid refrig-
erant in the receiver (17) to the circulation path. When
the first four-way switching valve (12) is set to the second
state, the second operation mode is set in which the re-
frigerant circulates in the same direction as that in the
freezing operation. Wherein, the outdoor fan (16) re-
mains stopped dislike the case of the freezing operation.
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Accordingly, the high-pressure gas refrigerant dis-
charged from the compression mechanism (11D) flows
through the outdoor heat exchanger (15) into the receiver
(17) to increase the inner pressure of the receiver (17),
so that the liquid refrigerant in the receiver (17) is pushed
out forcedly to be retuned through the collection liquid
pipe (53) to the refrigerating unit (30) and the freezing
unit (40).

[0157] In the above embodiments, the liquid branch
pipe (66) may be provided with a solenoid valve rather
than the relief valve (117).

[0158] The above embodiments refer to the case
where two indoor units (20), eight refrigerating units (30),
and one freezing unit (40) are provided for one outdoor
unit (10), but the numbers of the user side units (20, 30,
40) may be changed as far as the 100% heat recovery
operation is possible.

[0159] Further, the above embodiments refer to the
case where the compression mechanisms (11D, 11E)
are composed of three compressors (11A, 11B, 11C),
but the number of the compressors may be changed ap-
propriately, as well.

[0160] It should be noted that the above embodiments
are mere essentially preferable examples and do not in-
tend to limit the scopes of the present invention, the ap-
plicable subjects, and the use thereof.

Industrial Applicability

[0161] As described above, the present invention is
useful for refrigerating apparatuses including a plurality
of system user side heat exchangers capable of perform-
ing a 100% heat recovery operation therebetween:

Claims
1. Arrefrigerating apparatus comprising:

aheat source side unit (10) including a compres-
sion mechanism (11D, 11E), a heat source side
heat exchanger (15), and a receiver (17);
afirst user side unit (30, 40) including a first user
side heat exchanger (31, 41);

a second user side unit (20) including a second
user side heat exchanger (21); and

gas side communication pipes (51, 52) and lig-
uid side communication pipes (53, 54, 55) which
connect each unit (10, 20, 30, 40) to form a re-
frigerant circuit (50), the gas side communica-
tion pipes (51, 52) including a first gas side com-
munication pipe (51) connected to the heat
source side unit (10) and the first user side unit
(30, 40) and a second gas side communication
pipe (53) connected to the heat source side unit
(10) and the second user side unit (20), and the
liquid side communication pipes (53, 54, 55) in-
cluding a collection liquid pipe (53) connected
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to the heat source side unit (10), a first branch
liquid pipe (54) branching from the collection lig-
uid pipe (53) and connected to the first user side
unit (30, 40), and a second branch liquid pipe
(55) branching from the collection liquid pipe
(53) and connected to the second user side unit
(20),

wherein the refrigerant circuit (50) is capable of
forming a refrigerant circulation path in which
refrigerant sent out from the compression mech-
anisms (11D, 11E) flows from the second user
side unit (20) to the first user side unit (30, 40)
and is then returned to the compression mech-
anism (11D, 11E), and

a refrigerant return mechanism (5) is provided
for returning liquid refrigerantin the receiver (17)
to the circulation path.

The refrigerating apparatus of Claim 1,

wherein the refrigerant return mechanism (5) in-
cludes an introduction pipe (71) for introducing high-
pressure refrigerant discharged from the compres-
sion mechanism (11D, 11E) into the receiver (17),
and

the liquid refrigerant in the receiver (17) is returned
to the circulation path through the collection liquid
pipe (53) in such a manner that the high-pressure
refrigerant from the introduction pipe (71) is intro-
ducedintothereceiver (17) toincrease aninner pres-
sure of the receiver (17).

The refrigerating apparatus of Claim 1,

wherein the refrigerant return mechanism (5) in-
cludes a communication pipe (67) for allowing the
receiver (17) to communicate with a suction side of
the compression mechanism (11D, 11E), and

the liquid refrigerant in the receiver (17) is returned
to the circulation path in such a manner that the com-
pression mechanism (11D, 11E) sucks the liquid re-
frigerant through the communication pipe (67).

The refrigerating apparatus of Claim 1,

wherein the refrigerant return mechanism (5) in-
cludes a communication mechanism (13) for allow-
ing the receiver (17) to communicate with a dis-
charge side of the compression mechanism (11D,
11E) through the heat source side heat exchanger
(15), and

the liquid refrigerant in the receiver (17) is returned
to the circulation path through the collection liquid
pipe (53) in such a manner that the communication
mechanism (13) allows the receiver (17) to commu-
nicate with the discharge side of the compression
mechanism (11D, 11E) to cause high-pressure re-
frigerant discharged from the compression mecha-
nism (11D, 11E) to flow into the receiver (17).

The refrigerating apparatus of any one of Claims 1
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to 4, further comprising:

suction side superheat detection means (79, 81)
for detecting adegree of superheat of refrigerant
flowing from the first user side heat exchanger
(31, 41) toward a suction side of the compres-
sion mechanism (11D, 11E); and

control means (95) for controlling the refrigerant
return mechanism (5) so that the refrigerant in
the receiver (17) is returned to the circulation
path when a detection value of the suction side
superheat detection means (79, 81) is equal to
or larger than a predetermined value.

6. The refrigerating apparatus of any one of Claims 1
to 4, further comprising:

discharge side superheat detection means (75,
76) for detecting a degree of superheat of refrig-
erant discharged from the compression mech-
anism (11D, 11E); and

control means (95) for controlling the refrigerant
return mechanism (5) so that the refrigerant in
the receiver (17) is returned to the circulation
path when a detection value of the discharge
side superheat detection means (75, 76) is
equal to or larger than a predetermined value.

7. The refrigerating apparatus of any one of Claims 1
to 4, further comprising:

discharge side refrigerant temperature detec-
tion means (76) for detecting a temperature of
refrigerant discharged from the compression
mechanism (11D, 11E); and

control means (95) for controlling the refrigerant
return mechanism (5) so that the refrigerant in
the receiver (17) is returned to the circulation
path when a detection value of the discharge
side refrigerant temperature detection means
(76) is equal to or larger than a predetermined
value.

8. A refrigerating apparatus comprising:

aheat source side unit (10) including a compres-
sion mechanism (11D, 11E), a heat source side
heat exchanger (15), and a receiver (17);
afirst user side unit (30, 40) including a first user
side heat exchanger (31, 41);

a second user side unit (20) including a second
user side heat exchanger (21); and

gas side communication pipes (51, 52) and lig-
uid side communication pipes (53, 54, 55) which
connect each unit (10, 20, 30, 40) to form a re-
frigerant circuit (50), the gas side communica-
tion pipes (51, 52) including a first gas side com-
munication pipe (51) connected to the heat
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source side unit (10) and the first user side unit
(30, 40) and a second gas side communication
pipe (53) connected to the heat source side unit
(10) and the second user side unit (20), and the
liquid side communication pipes (53, 54, 55) in-
cluding a collection liquid pipe (53) connected
to the heat source side unit (10), a first branch
liquid pipe (54) branching from the collection lig-
uid pipe (53) and connected to the first user side
unit (30, 40), and a second branch liquid pipe
(55) branching from the collection liquid pipe
(53) and connected to the second user side unit
(20),

wherein the refrigerant circuit (50) includes a
switching mechanism (12) which switches be-
tween a first operation mode and a second op-
eration mode, the first operation mode being a
mode in which refrigerant sent out from the com-
pression mechanism (11D, 11E) flows from the
second user side unit (20) to the first user side
unit (30, 40) and is then returned to the com-
pression mechanism (11D, 11E), and the sec-
ond operation mode being a mode in which the
refrigerant sent out from the compression mech-
anism (11D, 11E) flows from the heat source
side heat exchanger (15) into the receive (17)
and into the first user side unit (30, 40) and is
then returned to the compression mechanism
(11D, 11E), and

the liquid refrigerant retained in the receiver (17)
in the first operation mode is returned to the first
user side unit (30, 40) through the collection lig-
uid pipe (53) by switching the switching mech-
anism (12) from the first operation mode to the
second operation mode.
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Claim 4 involves all refrigerating apparatuses having such specified
characteristics that "the high-pressure refrigerant discharged from
the compression mechanisms is allowed to flow to the receiver through
the heat source side heat exchanger". However, since the refrigerating
apparatus disclosed in the meaning of PCT Article 5 is only the
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compression mechanisms is led into the receiver without being condensed
in the heat source side heat exchanger by stopping the outdoor fan of
the heat source side heat exchanger, it is inadequately supported in
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