
SPECIFICATION  METHOD FOR INSTALLING REFRIGERATION
DEVICE, AND REFRIGERATION DEVICE  TECHNICAL FIELD 5
The present invention relates to a method for
installing a refrigeration device and to a
refrigeration device. The present invention
particularly relates to a refrigeration device
provided with a heat source unit having a compressor
and a heat-source-side heat exchanger,  a utilization
unit having a utilization-side heat exchanger, and a
refrigerant connection pipe  for connecting the heat
source unit and the utilization unit; and to a method
for installing the  10 same. BACKGROUND ART A
separation-type air conditioning device is one type of
conventional refrigeration  device. This type of air
conditioning device is mainly provided with a heat
source unit having  a compressor and a
heat-source-side heat exchanger, a utilization unit
having a utilization 15 side heat exchanger, and a
liquid refrigerant connection pipe and gas refrigerant
connection  pipe for connecting the units to each
other. In this type of air conditioning device, the
sequence of implementation from the work  of device
installation, piping, and wiring until the start of
operation mainly includes the four  steps below. 20
(1) Device installation, piping, and wiring (2)
Evacuation of the refrigerant connection pipe (3)
Loading of additional refrigerant (performed as
needed)  (4) Start of operation Installation of the
type of air conditioning device described above has
drawbacks in  25 that the process of evacuating the
refrigerant connection pipe necessitates the complex
operations of connecting a vacuum pump to the liquid
refrigerant connection pipe and the gas  refrigerant
connection pipe, and performing other operations that
are important for preventing  release of refrigerant
into the atmosphere; degradation of the refrigerant
and refrigerator oil  due to residual oxygen gas; an
increase in operating pressure due to non-condensable
gases 



30 primarily composed of oxygen gas, nitrogen gas, and
other atmospheric components; and  other effects. In
order to overcome these drawbacks, an air conditioning
device is proposed  whereby the non-condensable gas
retained in the refrigerant connection pipe after
device  installation, piping, and wiring is removed by
adsorption by connecting a gas separation 1 device
filled with an adsorbent agent to the refrigerant
circuit, and recirculating the  refrigerant.
Evacuation using a vacuum pump can thereby be omitted,
and implementation of  the air conditioning device can
be simplified (see patent document 1, for example).
However,  since a large quantity of the adsorbent
agent must be used in order to adsorb all of the non 5
condensable gas included in the refrigerant in this
air conditioning device, the device as a  whole is
enlarged, and is difficult to actually mount in a
refrigeration device. An air conditioning device is
also proposed in which a fixture having a separation
membrane is connected to the refrigerant circuit,
refrigerant sealed into the heat source unit in
advance is caused to fill the entire refrigerant
circuit, and the non-condensable gas trapped in 10 the
refrigerant connection pipe after device installation,
piping, and wiring is mixed with the  refrigerant,
after which the gas mixture of the refrigerant and the
non-condensable gas is fed  to the separation membrane
without increasing the pressure thereof, and the
non-condensable  gas is separated and removed from the
refrigerant. Evacuation using a vacuum pump can
thereby be omitted, and implementation of the air
conditioning device can be simplified (see 15 patent
document 2, for example). However, this air
conditioning device has drawbacks in  that the
separation efficiency of the non-condensable gas in
the separation membrane is low  because it is
impossible to increase the pressure difference between
the primary side  (specifically, the inside of the
refrigerant circuit) of the separation membrane and
the  secondary side (specifically, the outside of the
refrigerant circuit). 20 <Patent Document 1>  JP-A No.
5-69571  <Patent Document 2>  JP-A No. 10-213363 



DISCLOSURE OF THE INVENTION 25 In order to obviate the
evacuation operation, an object of the present
invention is to  enhance the separation efficiency of
non-condensable gas in the separation membrane in a
refrigeration device provided with a constitution
capable of separating and removing non- condensable
gas remaining inside the refrigerant connection pipe
in a state of mixture with  the refrigerant in the
refrigeration circuit at the time of on-site
installation. 30 A method for installing a
refrigeration device according to a first aspect of
the present  invention is a method for installing a
refrigeration device provided with a heat source unit
having a compressor and a heat-source-side heat
exchanger, a utilization unit having a
utilization-side heat exchanger, and a refrigerant
connection pipe for connecting the heat  source unit
and the utilization unit; and is provided with a
refrigerant circuit formation step 2 and a
non-condensable gas discharge step. In the refrigerant
circuit formation step, a  refrigeration circuit is
formed by connecting the heat source unit to the
utilization unit via the  refrigerant connection pipe.
In the non-condensable gas discharge step, the
compressor is  operated, the refrigerant is
recirculated in the refrigerant circuit, at least a
portion of the 5 refrigerant that flows between the
heat-source-side heat exchanger and the
utilization-side  heat exchanger is cooled and
separated into a liquid refrigerant and a gas
refrigerant that  includes the non-condensable gas
remaining in the refrigerant connection pipe, the non-
condensable gas is separated using a separation
membrane from the gas refrigerant obtained  by
gas-liquid separation, and the non-condensable gas is
discharged to the outside of the 10 refrigerant
circuit. In this method for installing a refrigeration
device, the compressor is operated and the
non-condensable gas primarily composed of oxygen gas,
nitrogen gas, or another  atmospheric component
remaining in the refrigerant connection pipe is
recirculated together  with the refrigerant in the
refrigerant circuit in the non-condensable gas
discharge step after 15 the heat source unit is
connected to the utilization unit via the refrigerant
connection pipe in  the refrigerant circuit formation
step. By this configuration, the pressure of the
refrigerant and  non-condensable gas that flows
between the heat-source-side heat exchanger and the  



utilization-side heat exchanger is increased, the
non-condensable gas is separated from the  refrigerant
that includes this highly pressurized non-condensable
gas using a separation 20 membrane, and the
non-condensable gas is discharged to the outside of
the refrigerant circuit.  By thus operating the
compressor and recirculating the refrigerant, the
pressure difference  between the primary side
(specifically, the inside of the refrigerant circuit)
and the secondary  side (specifically, the outside of
the refrigerant circuit) of the separation membrane
can be  increased, and the separation efficiency of
the non-condensable gas in the separation 25 membrane
can therefore be enhanced. In the non-condensable gas
discharge step in this method for installing a
refrigeration  device, at least a portion of the
refrigerant that flows between the heat-source-side
heat  exchanger and the utilization-side heat
exchanger is cooled and separated into a liquid
refrigerant and a gas refrigerant that includes the
non-condensable gas, and the non 30 condensable gas is
separated using a separation membrane from the gas
refrigerant obtained  by gas-liquid separation. By
this configuration, the quantity of refrigerant
including the non- condensable gas that is processed
in the separation membrane can be reduced by
performing  gas-liquid separation, the quantity of gas
refrigerant included in the gas phase during gas-
liquid separation can be reduced by cooling the
refrigerant, and the concentration of the non 3
condensable gas can be increased. Therefore, the
separation efficiency of the non- condensable gas in
the separation membrane can be further enhanced. A
method for installing a refrigeration device according
to a second aspect of the  present invention is the
method for installing a refrigeration device according
to the first 5 aspect, wherein in the non-condensable
gas discharge step, the refrigerant that flows between
the heat-source-side heat exchanger and the
utilization-side heat exchanger is separated into a
liquid refrigerant and a gas refrigerant that includes
the non-condensable gas, and the gas  refrigerant
obtained by gas-liquid separation is cooled. In the
non-condensable gas discharge step in this method for
installing a refrigeration  10 device, the refrigerant
that flows between the heat-source-side heat exchanger
and the  utilization-side heat exchanger is separated
into a liquid refrigerant and a gas refrigerant that  



includes the non-condensable gas before being cooled,
and the gas refrigerant (specifically,  the quantity
of refrigerant cooled in the cooler is only a portion
of the refrigerant that flows  between the
heat-source-side heat exchanger and the
utilization-side heat exchanger) obtained 15 by
gas-liquid separation is cooled. Therefore, the
quantity thus cooled of the refrigerant that  includes
the non-condensable gas can be reduced. The amount of
thermal energy necessary  for cooling the refrigerant
can thereby be reduced. A method for installing a
refrigeration device according to a third aspect of
the present  invention is the method for installing a
refrigeration device according to the first or second
20 aspect, further having an airtightness testing step
for testing the airtightness of the refrigerant
connection pipe prior to the non-condensable gas
discharge step; and an seal gas releasing  step for
releasing into the atmosphere the seal gas to reduce
the pressure thereof inside the  refrigerant
connection pipe after the airtightness testing step.
In this method for installing a refrigeration device,
the refrigerant connection pipe is  25 tested for
airtightness using nitrogen gas and other seal gas,
and the seal gas is released into  the atmosphere.
Therefore, the quantity of oxygen gas remaining in the
refrigerant connection  pipe after these steps is
reduced. It thereby becomes possible to reduce the
amount of oxygen  gas that is recirculated with the
refrigerant in the refrigerant circuit, and the risk
of  degradation and other defects in the refrigerant
or refrigerator oil can be eliminated. 30 A
refrigeration device according to a fourth aspect of
the present invention is a  refrigeration device
wherein a heat source unit having a compressor and a
heat-source-side  heat exchanger, and a utilization
unit having a utilization-side heat exchanger are
connected  via a refrigerant connection pipe to form a
refrigeration circuit, and is provided with a cooler,
a gas-liquid separator, and a separation membrane
device. The cooler cools at least a portion  4 of the
refrigerant that flows between the heat-source-side
heat exchanger and the utilization- side heat
exchanger as the compressor is operated and the
refrigerant in the refrigerant circuit  is
recirculated, and is connected to the liquid-side
refrigerant circuit for connecting the heat-
source-side heat exchanger to the utilization-side
heat exchanger. The gas-liquid separator 5 separates
the refrigerant cooled by the cooler, into a liquid
refrigerant and a gas refrigerant  



that includes the non-condensable gas remaining in the
refrigerant connection pipe. The  separation membrane
device has a separation membrane for separating the
non-condensable  gas from the gas refrigerant obtained
by gas-liquid separation using the gas-liquid
separator,  and discharges to the outside of the
refrigerant circuit the non-condensable gas separated
by  10 the separation membrane. In this refrigeration
device, the compressor is operated, and the
non-condensable gas  primarily composed of oxygen gas,
nitrogen gas, or another atmospheric component
remaining in the refrigerant connection pipe is
recirculated together with the refrigerant in the
refrigerant circuit, whereby the pressure of the
non-condensable gas and the refrigerant that 15 flows
between the heat-source-side heat exchanger and the
utilization-side heat exchanger is  increased, the
non-condensable gas is separated from the refrigerant
that includes this highly  pressurized non-condensable
gas by the separation membrane of the separation
membrane  device, and the non-condensable gas is
discharged to the outside of the refrigerant circuit.
By  thus operating the compressor and recirculating
the refrigerant, the pressure difference 20 between
the primary side (specifically, the inside of the
refrigerant circuit) and the secondary  side
(specifically, the outside of the refrigerant circuit)
of the separation membrane can be  increased, and the
separation efficiency of the non-condensable gas in
the separation  membrane can therefore be enhanced. In
this refrigeration device, at least a portion of the'
refrigerant that flows between the  25
heat-source-side heat exchanger and the
utilization-side heat exchanger is cooled by the
cooler and separated by a gas-liquid separator into a
liquid refrigerant and a gas refrigerant  that
includes the non-condensable gas, and the
non-condensable gas is separated using the  separation
membrane of the separation membrane device from the
gas refrigerant obtained by  gas-liquid separation. By
this configuration, the quantity of refrigerant
including the non 30 condensable gas that is processed
in the separation membrane device is reduced by
performing gas-liquid separation, the quantity of gas
refrigerant included in the gas phase  during
gas-liquid separation is reduced by cooling the
refrigerant, and the concentration of  the
non-condensable gas is increased. Therefore, the
separation efficiency of the non- condensable gas in
the separation membrane can be further enhanced. 



5 A refrigeration device according to a fifth aspect
of the present invention is the  refrigeration device
according to the fourth aspect, wherein the
liquid-side refrigerant circuit  further comprises a
receiver capable of collecting the refrigerant that
flows between the heat- source-side heat exchanger and
the utilization-side heat exchanger. The cooler cools
the gas 5 refrigerant including the non-condensable
gas that is separated into gas and liquid inside the
receiver. In this refrigeration device, since the
cooler is connected to the receiver provided to  the
liquid-side refrigerant circuit, the refrigerant that
flows through the liquid-side refrigerant  circuit is
separated into a liquid refrigerant and a gas
refrigerant that includes the non 10 condensable gas,
and the quantity of refrigerant including the
non-condensable gas that is  cooled in the cooler can
be reduced. Specifically, the quantity of refrigerant
cooled in the  cooler is only a portion of the
refrigerant that flows between the heat-source-side
heat  exchanger and the utilization-side heat
exchanger. The amount of thermal energy necessary  for
cooling the refrigerant in the cooler can thereby be
reduced. 15 A refrigeration device according to a
sixth aspect of the present invention is the
refrigeration device according to the fourth or fifth
aspects, wherein the cooler is a heat  exchanger that
uses as a cooling source the refrigerant that flows
through the refrigerant  circuit. Since the
refrigerant that flows through the refrigerant circuit
is used as the cooling  20 source of the cooler in
this refrigeration device, another cooling source is
unnecessary. A refrigeration device according to a
seventh aspect of the present invention is the
refrigeration device according to any one of the
fourth through sixth aspects, wherein the  cooler is a
coiled heat transfer tube disposed inside the
gas-liquid separator. Since the gas-liquid separator
and the cooler are integrally formed in this
refrigeration  25 device, the number of separate
components is reduced, and the structure of the device
is  simplified. A refrigeration device according to an
eighth aspect of the present invention is the
refrigeration device according to any one of the
fourth through seventh aspects, wherein the  



gas-liquid separator is connected so that the liquid
refrigerant that is separated into gas and 30 liquid
in the gas-liquid separator is returned to the
receiver. Since this refrigeration device is designed
so that the liquid refrigerant cooled in the  cooler
and separated into gas and liquid in the gas-liquid
separator is returned to the receiver,  the
refrigerant in the receiver is cooled, and the
concentration of the non-condensable gas in  the gas
phase of the receiver can be increased. 6 A
refrigeration device according to a ninth aspect of
the present invention is the  refrigeration device
according to the eight aspect, wherein the gas-liquid
separator is  integrally formed with the receiver. The
gas-liquid separator is integrally formed with the
receiver in this refrigeration  5 device. Therefore,
the number of separate components is reduced, and the
structure of the  device is simplified. A
refrigeration device according to a tenth aspect of
the present invention is the  refrigeration device
according to any one of the fourth through ninth
aspects, wherein the  separation membrane device is
integrally formed with the gas-liquid separator. 10
The separation membrane device is integrally formed
with the gas-liquid separator in  this refrigeration
device. Therefore, the number of separate components
is reduced, and the  structure of the device is
simplified. BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1
is a schematic diagram of the refrigerant circuit of
an air conditioning device as  15 an example of a
refrigeration device according to a first embodiment
of the present invention;  Fig. 2 is a diagram showing
the overall structure of a main receiver and a gas
separation device of the air conditioning device
according to a first embodiment; Fig. 3 is a schematic
diagram of the refrigerant circuit of an air
conditioning device  according to modification 1 of
the first embodiment; 20 Fig. 4 is a schematic diagram
of the refrigerant circuit of an air conditioning
device  according to modification 2 of the first
embodiment; Fig. 5 is a schematic diagram of the
refrigerant circuit of an air conditioning device  



according to modification 3 of the first embodiment;
Fig. 6 is a schematic diagram of the refrigerant
circuit of an air conditioning device  25 according to
modification 4 of the first embodiment; Fig. 7 is a
schematic diagram of the refrigerant circuit of an air
conditioning device  according to modification 5 of
the first embodiment; Fig. 8 is a schematic diagram of
the refrigerant circuit of an air conditioning device
according to modification 6 of the first embodiment;
30 Fig. 9 is a schematic diagram of the refrigerant
circuit of an air conditioning device  according to
modification 7 of the first embodiment; Fig. 10 is a
schematic diagram of the refrigerant circuit of an air
conditioning device  according to modification 8 of
the first embodiment; 7 Fig. 11 is a schematic diagram
of the refrigerant circuit of an air conditioning
device  as an example of a refrigeration device
according to a second embodiment of the present
invention; Fig. 12 is a diagram showing the overall
structure of a separation membrane device of  5 the
air conditioning device according to the second
embodiment; Fig. 13 is a schematic diagram of the
refrigerant circuit of an air conditioning device
according to a modification of the second embodiment;
Fig. 14 is a schematic diagram of the refrigerant
circuit of the air conditioning device  as an example
of a refrigeration device according to a third
embodiment of the present 10 invention; Fig. 15 is a
diagram showing the overall structure of a secondary
receiver of the air  conditioning device according to
the third embodiment; Fig. 16 is a schematic diagram
of the refrigerant circuit of an air conditioning
device  according to modification 1 of the third
embodiment; 15 Fig. 17 is a schematic diagram of the
refrigerant circuit of an air conditioning device
according to modification 2 of the third embodiment;
Fig. 18 is a schematic diagram of the refrigerant
circuit of an air conditioning device  



according to modification 3 of the third embodiment;
Fig. 19 is a diagram showing the overall structure of
a main receiver of the air  20 conditioning device
according to modification 3 of the third embodiment;
Fig. 20 is a schematic diagram of the refrigerant
circuit of an air conditioning device  as an example
of a refrigeration device according to a fourth
embodiment of the present  invention; Fig. 21 is a
diagram showing the overall structure of a separation
membrane device of  25 the air conditioning device
according to the fourth embodiment; Fig. 22 is a
schematic diagram of the refrigerant circuit of the
air conditioning device  according to a modification
of the fourth embodiment; Fig. 23 is a diagram showing
the overall structure of a separation membrane device
of  the air conditioning device according to a
modification of the fourth embodiment; 30 Fig. 24 is a
schematic diagram of the refrigerant circuit of an air
conditioning device  as an example of the
refrigeration device according to a fifth embodiment
of the present  invention; Fig. 25 is a diagram
showing the overall structure of a refrigerant
recovery  mechanism of the air conditioning device
according to the fifth embodiment; 8 Fig. 26 is a
schematic diagram of the refrigerant circuit of an air
conditioning device  as an example of a refrigeration
device according to modifications 1 and 2 of the fifth
embodiment of the present invention; Fig. 27 is a
diagram showing the overall structure of the
refrigerant recovery  5 mechanism of the air
conditioning device according to modification 1 of the
fifth  embodiment; Fig. 28 is a diagram showing the
overall structure of the refrigerant recovery
mechanism of the air conditioning device according to
modification 2 of the fifth  embodiment; 10 Fig. 29 is
a schematic diagram of the refrigerant circuit of the
air conditioning device  as an example of the
refrigeration device according to a seventh embodiment
of the present  



invention; and Fig. 30 is a schematic diagram of the
refrigerant circuit of the air conditioning device  as
an example of the refrigeration device according to an
eighth embodiment of the present  15 invention.
DESCRIPTION OF REFERENCE SYMBOLS 1-801; 1001, 1101;
1501-1801; 2001, 2101; 2501-2801; 3001-3101: air
conditioning  device (refrigeration device) 2-801;
1002, 1102; 1502-1802; 2002, 2102; 2502-2802;
3002-3102: heat source unit  20 5, 3005: utilization
unit 6, 3006: liquid refrigerant connection pipe  7,
3007: gas refrigerant connection pipe  10,3010,3110:
refrigerant circuit 11, 3011, 3111: liquid-side
refrigerant circuit  25 21: compressor 23:
heat-source-side heat exchanger  25: main receiver
(receiver) 32, 332, 832: cooler 33: secondary receiver
(gas-liquid separator)  30 34, 1034, 2034, 2134:
separation membrane device  34b, 1034b, 2063b, 2064b:
separation membrane  51 utilization-side heat
exchanger BEST MODE FOR CARRYING OUT THE INVENTION  9
Embodiments of the refrigeration device and method for
installing the refrigeration  device according to the
present invention will be described hereinafter based
on the drawings.  <FIRST EMBODIMENT> <1> STRUCTURE OF
THE AIR CONDITIONING DEVICE 5 Fig. 1 is a schematic
diagram of a refrigerant circuit of an air
conditioning device 1 as  an example of a
refrigeration device according to a first embodiment
of the present invention.  



The air conditioning device 1 in the present
embodiment is an air conditioning device capable  of
cooling operation and heating operation, and is
provided with a heat source unit 2, a utilization unit
5, and a liquid refrigerant connection pipe 6 and gas
refrigerant connection  10 pipe 7 for connecting the
heat source unit 2 with the utilization unit 5. The
utilization unit 5 mainly comprises a utilization-side
heat exchanger 51. The utilization-side heat exchanger
51 is a heat exchanger that is capable of cooling or
heating the air inside a room by evaporating or
condensing the refrigerant that flows  therethrough.
15 The heat source unit 2 mainly comprises a
compressor 21, a four-way directional  valve 22, a
heat-source-side heat exchanger 23, a bridge circuit
24, a main receiver 25  (receiver), a heat-source side
expansion valve 26, a liquid-side gate valve 27, and a
gas-side  gate valve 28. The compressor 21 is a device
for drawing in and compressing the gas refrigerant. 20
The four-way directional valve 22 is a valve for
switching the direction of flow of the  refrigerant
during switching between cooling operation and heating
operation, and is capable  of connecting the discharge
side of the compressor 21 to the gas side of the
heat-source-side  heat exchanger 23, and connecting
the intake side of the compressor 21 to the gas-side
gate  valve 28 during cooling operation. The four-way
directional valve is also capable of 25 connecting the
discharge side of the compressor 21 to the gas-side
gate valve 28, and  connecting the intake side of the
compressor 21 to the gas side of the heat-source-side
heat  exchanger 23 during heating operation. The
heat-source-side heat exchanger 23 is a heat exchanger
capable of condensing or  heating the refrigerant that
flows therethrough using air or water as a heat
source. 30 The bridge circuit 24 is composed of four
non-return valves 24a through 24d, and is  connected
between the heat-source-side heat exchanger 23 and the
liquid-side gate valve 27.  The non-return valve 24a
in this arrangement is a valve for allowing
refrigerant to pass only  from the heat-source-side
heat exchanger 23 to the main receiver 25. The
non-return valve  24b is a valve for allowing
refrigerant to pass only from the liquid-side gate
valve 27 to the 10 



main receiver 25. The non-return valve 24c is a valve
for allowing refrigerant to pass only  from the main
receiver 25 to the liquid-side gate valve 27. The
non-return valve 24d is a  valve for allowing
refrigerant to pass only from the main receiver 25 to
the heat-source-side  heat exchanger 23. This
configuration makes it possible to cause refrigerant
to flow into the 5 main receiver 25 through the
entrance port of the main receiver 25, and to cause
the  refrigerant flowing out of the exit port of the
main receiver 25 to flow towards the utilization- side
heat exchanger 51 after being expanded in the
heat-source side expansion valve 26 when  refrigerant
flows towards the utilization-side heat exchanger 51
from the heat-source-side  heat exchanger 23, such as
during cooling operation. This configuration also
makes it 10 possible to cause refrigerant to flow into
the main receiver 25 through the entrance port of the
main receiver 25, and to cause the refrigerant flowing
out of the exit port of the main receiver  25 to flow
towards the heat-source-side heat exchanger 23 after
being expanded in the heat- source side expansion
valve 26 when the refrigerant flows towards the
heat-source-side heat  exchanger 23 from the
utilization-side heat exchanger 51, such as during
heating operation. 15 The main receiver 25 is a device
capable of collecting the refrigerant condensed in the
heat-source-side heat exchanger 23 or utilization-side
heat exchanger 51. The refrigerant that  flows into
the main receiver 25 always flows in from an entrance
port provided to the top (gas phase) of the main
receiver 25 via the bridge circuit 24. The liquid
refrigerant collected  at the bottom (liquid phase) of
the main receiver 25 also flows out from the exit port
of the  20 main receiver 25, provided to the bottom of
the main receiver 25, and is transferred to the
heat-source side expansion valve 26. Therefore, the
gas refrigerant that flows into the main  receiver 25
together with the liquid refrigerant is separated into
gas and liquid inside the main  receiver 25 and
collected at the top of the main receiver 25 (see Fig.
2). The heat-source side expansion valve 26 is a valve
for adjusting the refrigerant 25 pressure or
refrigerant flow rate, and is connected between the
bridge circuit 24 and the exit  port of the main
receiver 25. The heat-source side expansion valve 26
in the present  embodiment is capable of expanding the
refrigerant both during cooling operation and during
heating operation. The liquid-side gate valve 27 and
the gas-side gate valve 28 are connected to the  



30 liquid refrigerant connection pipe 6 and the gas
refrigerant connection pipe 7, respectively.  The
liquid refrigerant connection pipe 6 connects the
liquid side of the utilization-side heat exchanger 51
of the utilization unit 5 and the liquid-side gate
valve 27 of the heat source  unit 2. The gas
refrigerant connection pipe 7 connects the gas side of
the utilization-side heat  exchanger 51 of the
utilization unit 5 and the gas-side gate valve 28 of
the heat source unit 2.  11 The liquid refrigerant
connection pipe 6 and the gas refrigerant connection
pipe 7 are  refrigerant connection pipes installed on
site when the air conditioning device 1 is newly
installed, and are refrigerant connection pipes that
are diverted from an existing air  conditioning device
when either one or both of the heat source unit 2 and
the utilization unit 5  5 are upgraded. Here, the
portion of the refrigerant circuit that extends from
the utilization-side heat  exchanger 51 to the
heat-source-side heat exchanger 23 having the liquid
refrigerant  connection pipe 6, the liquid-side gate
valve 27, the bridge circuit 24, the main receiver 25,
and the heat-source side expansion valve 26
constitutes the liquid-side refrigerant circuit 11. 10
The portion of the refrigerant circuit that extends
from the utilization-side heat exchanger 51  to the
heat-source-side heat exchanger 23 having the gas
refrigerant connection pipe 7, the  gas-side gate
valve 28, the four-way directional valve 22, and the
compressor 21 constitutes  the gas-side refrigerant
circuit 12. Specifically, the refrigerant circuit 10
of the air conditioning device 1 is composed of the
liquid-side refrigerant circuit 11 and the gas-side
15 refrigerant circuit 12. The air conditioning device
1 is further provided with a gas separation device 31
connected to the liquid-side refrigerant circuit 11.
The gas separation device 31 is a device  capable of
separating from the refrigerant the non-condensable
gas remaining in the liquid  refrigerant connection
pipe 6 and gas refrigerant connection pipe 7, and
discharging the non 20 condensable gas to the outside
of the refrigerant circuit 10 by operating the
compressor 21  and recirculating the refrigerant in
the refrigerant circuit 10, and is incorporated into
the heat  source unit 2 in the present embodiment. The
term "non-condensable gas" used herein refers  to gas
that is primarily composed of oxygen gas, nitrogen
gas, or another air component.  



Therefore, even when the compressor 21 is operated and
the refrigerant in the refrigerant 25 circuit 10 is
recirculated, this refrigerant flows through the
liquid-side refrigerant circuit 11  without being
condensed in the heat-source-side heat exchanger 23 or
utilization-side heat  exchanger 51. When the
liquid-side refrigerant circuit 11 has a main receiver
25, such as in  the present embodiment, this
refrigerant is collected at the top of the main
receiver 25 together with the uncondensed gas
refrigerant in the heat-source-side heat exchanger 23
or  30 utilization-side heat exchanger 51 (see Fig.
2). The gas separation device 31 in the present
embodiment primarily comprises a cooler  32, a
secondary receiver 33 (gas-liquid separator), and a
separation membrane device 34.  The cooler 32 is a
heat exchanger for cooling at least a portion of the
refrigerant that flows between the heat-source-side
heat exchanger 23 and the utilization-side heat
exchanger  12 51. The cooler 32 in the present
embodiment is a coiled heat transfer tube disposed
inside the  secondary receiver 33, and the gas
refrigerant including non-condensable gas collected in
the  top of the main receiver 25 is cooled in the
secondary receiver 33 by the cooler. The refrigerant
that flows inside the refrigerant circuit 10 is used
as the cooling source of the 5 cooler 32 in the
present embodiment. More specifically, the material
obtained by expanding a  portion of the refrigerant
that has flowed out of the exit port of the main
receiver 25 is used as  the cooling source of the
cooler 32. This refrigerant is fed to the cooler 32 by
a cooling  refrigerant circuit 35. The cooling
refrigerant circuit 35 is composed of a cooling
refrigerant  inflow circuit 36 for expanding a portion
of the refrigerant that flows out from the exit port
of 10 the main receiver 25 and feeding the product to
the cooler 32; and a cooling refrigerant  outflow
circuit 37 for returning the refrigerant that flows
out from the cooler 32 to the intake  side of the
compressor 21. The cooling refrigerant inflow circuit
36 has a cooling expansion  valve 36a for expanding a
portion of the refrigerant that flows out from the
exit port of the  main receiver 25. The cooling
refrigerant outflow circuit 37 has a cooling
refrigerant return 15 valve 37a for
circulating/blocking the refrigerant that is passed
through the cooler 32 and  returned to the intake side
of the compressor 21. In this arrangement, the
refrigerant that  flows into the cooler 32 via the
cooling refrigerant inflow circuit 36 is at about the
same  



temperature as the gas refrigerant including the
non-condensable gas collected at the top of  the main
receiver 25, but a portion thereof evaporates and
decreases in temperature due to 20 expansion by the
cooling expansion valve 36a. Therefore, when this
refrigerant passes  through the cooler 32, the gas
refrigerant that includes the non-condensable gas
inside the  secondary receiver 33 is cooled, and a
portion of the gas refrigerant that includes the non-
condensable gas can be condensed. Since the
non-condensable gas at this time has a low
condensation temperature (specifically, boiling point)
compared to the gas refrigerant, the 25
non-condensable gas is collected at the top (gas
phase) of the secondary receiver 33 as a  result of
the virtual lack of condensation thereof, and the
concentration of the non- condensable gas in the gas
refrigerant collected in the top of the secondary
receiver 33  increases. The secondary receiver 33 is a
device for separating the refrigerant cooled by the
30 cooler 32 into a liquid refrigerant and a gas
refrigerant that includes non-condensable gas.  The
secondary receiver 33 is connected to the main
receiver 25 via a gas refrigerant introduction circuit
38 and a liquid refrigerant outflow circuit 39. The
gas refrigerant  introduction circuit 38 is a conduit
for introducing to the secondary receiver 33 the gas
refrigerant including the non-condensable gas that is
collected at the top of the main receiver 13 25, and
has a gas refrigerant introduction valve 38a for
circulating/blocking the gas  refrigerant including
the non-condensable gas that is introduced to the
secondary receiver 33  from the top of the main
receiver 25. In this arrangement, the gas refrigerant
introduction  circuit 38 is preferably formed so that
the conduit resistance is reduced by increasing the 5
diameter of the pipe, reducing the length of the pipe,
or adopting other configurations so that  the
refrigerant pressure inside the secondary receiver 33
is as close as possible to the  refrigerant pressure
in the top of the main receiver 25. It thereby becomes
possible to perform  condensation at a higher
condensation temperature, and to increase the quantity
of refrigerant  condensed in the cooler 32 when a
portion of the gas refrigerant including the non 10
condensable gas is condensed by the cooler 32. The
liquid refrigerant outflow circuit 39 is a  conduit
for returning the liquid refrigerant condensed by the
cooler 32 and collected in the  



bottom (liquid phase) of the secondary receiver 33 to
the main receiver 25, and has a liquid  refrigerant
outflow valve 39a for circulating/blocking the liquid
refrigerant returned to the  main receiver 25 from the
bottom of the secondary receiver 33. The secondary
receiver 33 in 15 this arrangement is preferably
disposed above the main receiver 25. This
configuration makes  it possible to connect the liquid
refrigerant outflow circuit 39 at a downward
inclination  towards the main receiver 25 from the
secondary receiver 33, and the liquid refrigerant
returned from the secondary receiver 33 to the main
receiver 25 is thereby automatically  returned by the
force of gravity. 20 The separation membrane device 34
is a device for separating the non-condensable  gas
from the gas refrigerant obtained by gas-liquid
separation using the secondary receiver  33, and
discharging the separated non-condensable gas to the
outside of the refrigerant circuit  10. The separation
membrane device 34 is configured so that the gas
refrigerant including the  non-condensable gas
collected in the top of the secondary receiver 33 is
introduced via a 25 separation membrane introduction
circuit 40 connected to the top of the secondary
receiver  33. The separation membrane device 34 in the
present embodiment has a device main  body 34a, a
separation membrane 34b disposed so as to divide the
space inside the device  main body 34a into a space S2
(secondary side) and a space S, (primary side)
communicated 30 with the separation membrane
introduction circuit 40, and a discharge valve 34c
connected to  the space S2. In the present embodiment,
a membrane is used for the separation membrane  34b
that is capable of selectively transmitting the
non-condensable gas from the gas  refrigerant that
includes the non-condensable gas. This type of
separation membrane uses a  porous membrane composed
of a polyimide membrane, a cellulose acetate membrane,
a 14 polysulfone membrane, a carbon membrane, or the
like. The term "porous membrane" used  herein refers
to a membrane having a large number of extremely
minute micropores that  performs separation according
to the difference in the rate at which gas passes
through these  micropores; specifically, a membrane
that is permeable to components having a small 5
molecular diameter, and impermeable to components
having a large molecular diameter. In  



this arrangement, the R22 or R134a used as the
refrigerant of the air conditioning device, and  the
R32 or R125 included in the mixed refrigerant R407C or
R41 OA, each have a larger  molecular diameter than
water vapor, oxygen gas, or nitrogen gas, and can
therefore be  separated by this porous membrane. The
separation membrane 34b therefore selectively 10
transmits the non-condensable gas from the gas
refrigerant that includes the non-condensable  gas
(specifically, the fed gas that is a gas mixture of
the gas refrigerant and non-condensable  gas collected
in the top of the secondary receiver 33), and the
non-condensable gas can be  caused to flow from the
space S1 to the space S2. The discharge valve 34c is a
valve for  opening the space S2 to the atmosphere, and
the valve is capable of releasing the non 15
condensable gas separated by the separation membrane
34b and influxed to the space S2 into  the atmosphere
from the space S2, and discharging the non-condensable
gas to the outside of  the refrigerant circuit 10. <2>
METHOD FOR INSTALLING THE AIR CONDITIONING DEVICE The
method for installing the air conditioning device 1
will next be described. 20 <DEVICE INSTALLATION STEP
(REFRIGERANT CIRCUIT FORMATION STEP)>  First, a newly
created utilization unit 5 and heat source unit 2 are
installed, the liquid  refrigerant connection pipe 6
and gas refrigerant connection pipe 7 are mounted and
connected to the utilization unit 5 and heat source
unit 2, respectively, and the refrigerant  circuit 10
of the air conditioning device 1 is formed. In this
arrangement, the liquid-side gate 25 valve 27 and
gas-side gate valve 28 of the newly created heat
source unit 2 are closed, and a  prescribed quantity
of refrigerant is charged in advance into the
refrigerant circuit of the heat  source unit 2. The
discharge valve 34c of the separation membrane device
34 constituting the  gas separation device 31 is then
closed. When the liquid refrigerant connection pipe 6
and gas refrigerant connection pipe 7  30 constituting
an existing air conditioning device are diverted, and
either one or both of the heat  source unit 2 and
utilization unit 5 are upgraded, only one or both of
the heat source unit 2  and utilization unit 5 in the
above description are newly installed. <AIRTIGHTNESS
TESTING STEP> 15 



After the refrigerant circuit 10 of the air
conditioning device 1 is formed, the liquid
refrigerant connection pipe 6 and gas refrigerant
connection pipe 7 are tested for airtightness.  When
the liquid refrigerant connection pipe 6 and gas
refrigerant connection pipe 7, gate  valves, and other
components are not provided to the utilization unit 5,
the liquid refrigerant 5 connection pipe 6 and gas
refrigerant connection pipe 7 are tested for
airtightness while  connected to the utilization unit
5. First, nitrogen gas as the gas used for
airtightness testing is fed to the airtightness-
tested portion that includes the liquid refrigerant
connection pipe 6 and gas refrigerant  connection pipe
7 from a feeding vent (not shown in the drawing)
provided to the liquid 10 refrigerant connection pipe
6, the gas refrigerant connection pipe 7, or another
component,  and the pressure of the portion tested for
airtightness is increased to the airtightness testing
pressure. After feeding of the nitrogen gas is
stopped, maintenance of the airtightness testing
pressure for a prescribed test period is confirmed for
the portion tested for airtightness.  <SEAL GAS
RELEASING STEP> 15 After airtightness testing is
completed, the ambient gas (seal gas) in the portion
tested  for airtightness is released into the
atmosphere in order to reduce the pressure of the
portion  tested for airtightness. Since a large
quantity of nitrogen gas used in airtightness testing
is  included in the ambient gas of the portion tested
for airtightness, most of the ambient gas in  the
airtightness-tested portion after release into the
atmosphere is substituted with nitrogen 20 gas, and
the quantity of oxygen gas is reduced. In this
atmospheric discharge operation, the  pressure of the
airtightness-tested portion that includes the liquid
refrigerant connection pipe  6 and gas refrigerant
connection pipe 7 is reduced to a pressure slightly
greater than  atmospheric pressure in order to prevent
ingress of air from outside the refrigerant circuit
10. The ambient gas in the portion tested for
airtightness may be substituted with nitrogen  25 gas
during the abovementioned airtightness testing step,
or during the seal gas releasing step.  The oxygen gas
included in the ambient gas in the airtightness-tested
portion can thereby be  reliably removed.
<NON-CONDENSABLE GAS DISCHARGE STEP> After the seal
gas is released, the liquid-side gate valve 27 and
gas-side gate valve 28  



30 of the heat source unit 2 are opened, and a state
is established in which the refrigerant circuit  of
the utilization unit 5 and the refrigerant circuit of
the heat source unit 2 are connected. The  refrigerant
charged in advance into the heat source unit 2 is
thereby fed to the entire refrigerant circuit 10. When
the necessary refrigerant charge quantity is not
obtained using  only the quantity of refrigerant
charged in advance into the heat source unit 2, such
as when  16 the refrigerant connection pipes 6 and 7
are long, additional refrigerant is charged from the
outside as needed. The entire necessary quantity of
refrigerant is charged from the outside  when
refrigerant is not charged in advance into the heat
source unit 2. The seal gas (also  including
non-condensable gas remaining in the utilization unit
5 when the utilization unit 5 5 is also tested for
airtightness at the same time) as the non-condensable
gas remaining in the  refrigerant connection pipes 6
and 7 following the seal gas releasing step is thereby
mixed  with the refrigerant inside the refrigerant
circuit 10. In this circuit structure, the compressor
21 is activated, and operation is performed for
recirculating the refrigerant in the refrigerant
circuit 10. 10 (Case in which the non-condensable gas
is discharged during cooling operation) A case will
first be described in which the operation for
recirculating refrigerant in the  refrigerant circuit
10 is performed by the cooling operation. At this
time, the four-way  directional valve 22 is in the
state indicated by the solid line in Fig. 1;
specifically, a state in  which the discharge side of
the compressor 21 is connected to the gas side of the
heat-source 15 side heat exchanger 23, and the intake
side of the compressor 21 is connected to the gas-side
gate valve 28. The heat-source side expansion valve 26
is in a state in which the degree of  opening thereof
is adjusted. A state is also established in which the
cooling expansion valve  36a, cooling refrigerant
return valve 37a, gas refrigerant introduction valve
38a, liquid  refrigerant outflow valve 39a, and
discharge valve 34c constituting the gas separation
device 20 31 are all closed, and the gas separation
device 31 is not in use. When the compressor 21 is
activated in this state of the refrigerant circuit 10
and gas  separation device 31, the gas refrigerant is
drawn into the compressor 21 and compressed,  after
which the gas refrigerant is conducted through the
four-way directional valve 22 to the  



heat-source-side heat exchanger 23, caused to exchange
heat with air or water as the heat 25 source, and
condensed. This condensed liquid refrigerant flows
into the main receiver 25  through the non-return
valve 24a of the bridge circuit 24. The heat-source
side expansion  valve 26 connected to the downstream
side of the main receiver 25 herein is in a state in
which the degree of opening thereof is adjusted, and
the refrigerant pressure in the range from the
discharge side of the compressor 21 to the heat-source
side expansion valve 26 of the  30 liquid-side
refrigerant circuit 11 is increased to the
condensation pressure of the refrigerant.
Specifically, the refrigerant pressure in the main
receiver 25 is increased to the condensation  pressure
of the refrigerant. The saturated gas-liquid
multiphase refrigerant that includes the
non-condensable gas (specifically, seal gas) remaining
in the liquid refrigerant connection  pipe 6 and gas
refrigerant connection pipe 7 following the release of
the seal gas therefore 17 flows into the main receiver
25. The refrigerant that has flowed into the main
receiver 25 is  separated into a liquid refrigerant
and a gas refrigerant that includes non-condensable
gas.  The gas refrigerant that includes
non-condensable gas then collects in the top of the
main  receiver 25, and the liquid refrigerant is
temporarily collected in the main receiver 25 and 5
then discharged from the bottom of the main receiver
25 and transferred to the heat-source  side expansion
valve 26. This liquid refrigerant transferred to the
heat-source side expansion  valve 26 is expanded into
a two-phase state of gas and liquid, and is
transferred to the  utilization unit 5 via the
non-return valve 24c of the bridge circuit 24, the
liquid-side gate  valve 27, and the liquid refrigerant
connection pipe 6. The refrigerant transferred to the
10 utilization unit 5 is caused to exchange heat with
the air in the room and evaporated in the
utilization-side heat exchanger 51. This evaporated
gas refrigerant is again drawn into the  compressor 21
via the gas refrigerant connection pipe 7, the
gas-side gate valve 28, and the  four-way directional
valve 22. During the cooling operation, the discharge
of the seal gas as the non-condensable gas  15 from
within the refrigerant circuit 10 is performed using
the gas separation device 31  according to the
following type of procedure. First, the gas
refrigerant introduction valve 38a  is opened, and the
gas refrigerant including the non-condensable gas
collected in the top of  



the main receiver 25 is introduced into the secondary
receiver 33. The cooling refrigerant  return valve 37a
and the cooling expansion valve 36a are then opened,
and refrigerant as a 20 cooling source is circulated
into the cooler 32 in order to cool the gas
refrigerant including  the non-condensable gas
introduced into the secondary receiver 33. The gas
refrigerant  including the non-condensable gas thus
introduced into the secondary receiver 33 is then
cooled by the refrigerant flowing through the cooler
32, a portion thereof is condensed, and  the
refrigerant flowing through the cooler 32 is
evaporated. At this time, since the non 25 condensable
gas has a low condensation temperature (specifically,
boiling point) compared to  the gas refrigerant, the
non-condensable gas is collected at the top of the
secondary receiver  33 as a result of the virtual lack
of condensation thereof, and the concentration of the
non- condensable gas in the gas refrigerant collected
in the top of the secondary receiver 33  increases. On
the other hand, the refrigerant condensed in the
secondary receiver 33 collects 30 in the bottom of the
secondary receiver 33, but is again returned to the
main receiver 25 by  opening the liquid refrigerant
outflow valve 39a. Due to cooling by the cooler 32,
the  temperature of the liquid refrigerant returned to
the main receiver 25 from the secondary  receiver 33
herein is lower than the refrigerant temperature n the
main receiver 25.  Therefore, this contributes to
cooling the refrigerant in the main receiver 25 and
increasing 18 the concentration of the non-condensable
gas in the top of the main receiver 25. The
evaporated refrigerant as a cooling source caused to
exchange heat with the gas refrigerant  that includes
the non-condensable gas is returned to the intake side
of the compressor 21. The discharge valve 34c of the
separation membrane device 34 is then opened, and  5
the space S2 of the separation membrane device 34 is
opened to the outside. Since the space  S1 of the
separation membrane device 34 is then communicated
with the top of the secondary  receiver 33, the gas
refrigerant (fed gas) including the non-condensable
gas collected in the  top of the secondary receiver 33
is introduced into the space Si, and a pressure
difference  corresponding to the difference between
the condensation pressure of the refrigerant and the
10 atmospheric pressure is established between the
space S1 and the space S2. The non- condensable gas
included in the fed gas inside the space Si is
therefore forced through the  



separation membrane 34b by this pressure difference,
caused to flow toward the space S2, and  is released
into the atmosphere through the discharge valve 34c.
On the other hand, the gas  refrigerant included in
the fed gas collects in the space S, without passing
through the 15 separation membrane 34b. Once this
operation has been performed for a prescribed time,
the  non-condensable gas remaining in the liquid
refrigerant connection pipe 6 and gas refrigerant
connection pipe 7 is discharged from the refrigerant
circuit 10. The non-condensable gas is  discharged
from the refrigerant circuit 10, and the cooling
expansion valve 36a, cooling  refrigerant return valve
37a, gas refrigerant introduction valve 38a, liquid
refrigerant outflow 20 valve 39a, and discharge valve
34c constituting the gas separation device 31 are then
closed.  (Case in which the non-condensable gas is
discharged during heating operation) A case will next
be described in which the operation for recirculating
refrigerant in the  refrigerant circuit 10 is
performed by the heating operation. At this time, the
four-way  directional valve 22 is in the state
indicated by the dashed line in Fig. 1; specifically,
a state in 25 which the discharge side of the
compressor 21 is connected to the gas-side gate valve
28, and  the intake side of the compressor 21 is
connected to the gas side of the heat-source-side heat
exchanger 23. The heat-source side expansion valve 26
is in a state in which the degree of  opening thereof
is adjusted. A state is also established in which the
cooling expansion valve  36a, cooling refrigerant
return valve 37a, gas refrigerant introduction valve
38a, liquid 30 refrigerant outflow valve 39a, and
discharge valve 34c constituting the gas separation
device  31 are all closed, and the gas separation
device 31 is not in use. When the compressor 21 is
activated in this state of the refrigerant circuit 10
and gas  separation device 31, the gas refrigerant is
drawn into the compressor 21 and compressed,  after
which the gas refrigerant is conducted through the
four-way directional valve 22 to the 19 utilization
unit 5 via the gas-side gate valve 28 and the gas,
refrigerant connection pipe 7. The  refrigerant
transferred to the utilization unit 5 is caused to
exchange heat with the air in the  room and condensed
by the utilization-side heat exchanger 51. This
condensed liquid  refrigerant flows into the main
receiver 25 through the liquid refrigerant connection
pipe 6, 5 the liquid-side gate valve 27, and the
non-return valve 24b of the bridge circuit 24. The
heat- 



source side expansion valve 26 connected to the
downstream side of the main receiver 25  herein is in
a state in which the degree of opening thereof is
adjusted, the same as during  cooling operation, and
the refrigerant pressure in the section from the
discharge side of the  compressor 21 to the
heat-source side expansion valve 26 of the liquid-side
refrigerant circuit 10 11 is increased to the
condensation pressure of the refrigerant.
Specifically, the refrigerant  pressure in the main
receiver 25 is increased to the condensation pressure
of the refrigerant.  The saturated gas-liquid
multiphase refrigerant including the non-condensable
gas  (specifically, seal gas) remaining in the liquid
refrigerant connection pipe 6 and gas  refrigerant
connection pipe 7 following the release of the seal
gas therefore flows into the 15 main receiver 25, the
same as during cooling operation. The refrigerant that
has flowed into  the main receiver 25 is separated
into a liquid refrigerant and a gas refrigerant that
includes  non-condensable gas. After the gas
refrigerant that includes non-condensable gas is
collected  in the top of the main receiver 25, and the
liquid refrigerant is temporarily collected in the
main receiver 25, the liquid refrigerant is discharged
from the bottom of the main receiver 25 20 and
transferred to the heat-source side expansion valve
26. This liquid refrigerant thus  transferred to the
heat-source side expansion valve 26 is expanded into a
two-phase state of  gas and liquid, and is transferred
to the heat-source-side heat exchanger 23 via the
non-return  valve 24d of the bridge circuit 24. The
refrigerant transferred to the heat-source-side heat
exchanger 23 is caused to exchange heat with air or
water as the heat source and evaporated. 25 This
evaporated gas refrigerant is again drawn into the
compressor 21 via the four-way  directional valve 22.
The same operation for discharging non-condensable gas
as the one performed during  cooling operation can
also be performed during heating operation. Since the
procedure for  this operation is the same as that of
the operation described above for discharging non 30
condensable gas during cooling operation, description
thereof is omitted. <3> FEATURES OF THE AIR
CONDITIONING DEVICE AND INSTALLATION  METHOD THEREOF
The air conditioning device l and the method for
installing the device according to the  present
embodiment have such characteristics as the following.



20 <A> In the air conditioning device 1, the gas
separation device 31 having the separation  membrane
device 34 is connected to the liquid-side refrigerant
circuit 11, and non- condensable gas (specifically,
seal gas) remaining in the liquid refrigerant
connection pipe 6 5 and gas refrigerant connection
pipe 7 can be discharged to the outside of the
refrigerant  circuit 10 after the device installation
step (refrigerant circuit formation step). Therefore,
the  size of the gas separation device 31 can be
reduced in comparison to the use of a  conventional
type of gas separation device that requires a large
quantity of adsorbent agent.  The size of the heat
source unit 2 is therefore not increased, and the
evacuation operation 10 during on-site installation
can be omitted.  <B> In the air conditioning device 1,
the compressor 21 is operated (specifically, cooling
operation or heating operation is performed), and the
non-condensable gas remaining in the  refrigerant
connection pipes 6 and 7 is recirculated together with
the refrigerant in the 15 refrigerant circuit 10 in
the non-condensable gas discharge step after the heat
source unit 2 is  connected to the utilization unit 5
via the refrigerant connection pipes 6 and 7 in the
device  installation step (refrigerant circuit
formation step). By this configuration, the pressure
of the  refrigerant and non-condensable gas that flow
between the heat-source-side heat exchanger  23 and
the utilization-side heat exchanger 51 is increased,
the non-condensable gas is 20 separated from the
refrigerant that includes this highly pressurized
non-condensable gas using  the gas separation device
31 having the separation membrane device 34, and the
non- condensable gas is discharged to the outside of
the refrigerant circuit 10. By this  configuration,
the pressure difference between the primary side
(specifically, the space S1  side) and the secondary
side (specifically, the space S2 side) of the
separation membrane 34b 25 of the separation membrane
device 34 can be increased, and the separation
efficiency of the  non-condensable gas in the
separation membrane 34b can therefore be enhanced. In
the non-condensable gas discharge step in the air
conditioning device 1, at least a  portion of the
refrigerant that flows between the heat-source-side
heat exchanger 23 and the  



utilization-side heat exchanger 51 (specifically, the
gas refrigerant including non-condensable 30 gas
collected in the top of the main receiver 25) is
cooled by the cooler 32 disposed in the  secondary
receiver 33 and separated into a liquid refrigerant
and a gas refrigerant that  includes the
non-condensable gas in the secondary receiver 33, and
the non-condensable gas  is separated using the
separation membrane 34b of the separation membrane
device 34 from  the gas refrigerant obtained by
gas-liquid separation. By this configuration, the
quantity of 21 refrigerant including the
non-condensable gas that is processed in the
separation membrane  34b of the separation membrane
device 34 can be reduced by performing gas-liquid
separation in the secondary receiver 33, the quantity
of gas refrigerant included in the gas  phase of the
secondary receiver 33 during gas-liquid separation can
be reduced by cooling the 5 refrigerant in the cooler
32, and the concentration of the non-condensable gas
can be  increased. Therefore, the separation
efficiency of the non-condensable gas in the
separation  membrane 34b of the separation membrane
device 34 can be further enhanced. <C> In the air
conditioning device 1, the gas separation device 31 is
connected to the main  10 receiver 25 provided to the
liquid-side refrigerant circuit 11, and the
non-condensable gas can  be separated/discharged by
the gas separation device 31 after the refrigerant
flowing through  the liquid-side refrigerant circuit
I1 is separated into a liquid refrigerant and a gas
refrigerant  that includes non-condensable gas, and
the amount of gas processed in the gas separation
device 31 is reduced. The size of the gas separation
device 31 can therefore be reduced. 15 By reducing the
amount of refrigerant including non-condensable gas
that is cooled in  the cooler 32 constituting the gas
separation device 31, the amount of thermal energy
needed  for cooling the refrigerant in the cooler can
also be reduced. <D> Another cooling source is
unnecessary in the air conditioning device 1, because
the  20 cooler 32 constituting the gas separation
device 31 is the heat exchanger which uses as the
cooling source the refrigerant (specifically, a
portion of the refrigerant temporarily collected  in
the main receiver 25) that flows through the
refrigerant circuit 10. 



Since the cooler 32 is a coiled heat transfer tube
disposed inside the secondary  receiver 33, and is
integrally formed with the secondary receiver 33, the
number of separate  25 components is reduced, and the
structure of the device is simplified. <E> In the air
conditioning device 1, the secondary receiver 33 is
connected so that the  liquid refrigerant that is
separated into gas and liquid in the secondary
receiver 33 is returned  to the main receiver 25.
Therefore, the refrigerant in the main receiver 25 is
cooled, and the 30 concentration of the
non-condensable gas in the top (gas phase) of the main
receiver 25 can  be increased. <F> In the method for
installing the air conditioning device 1, the liquid
refrigerant  connection pipe 6 and gas refrigerant
connection pipe 7 are tested for airtightness using
22 nitrogen gas or another seal gas, and the seal gas
is released into the atmosphere. Therefore,  the
amount of oxygen gas that remains in the liquid
refrigerant connection pipe 6 and gas  refrigerant
connection pipe 7 after these steps can be reduced.
The amount of oxygen gas  recirculated through the
refrigerant circuit 10 together with the refrigerant
can thereby be 5 reduced, and the risk of degradation
and other adverse effects in the refrigerant or
refrigerator  oil can be eliminated. Oxygen gas
included in the ambient gas in the airtightness-tested
portion can be  reliably removed by substituting the
ambient gas of the airtightness-tested portion with
seal  gas during the airtightness testing step or the
seal gas releasing step. 10 <4> MODIFICATION 1 In the
abovementioned gas separation device 31, the cooling
refrigerant used to cool  the gas refrigerant
including non-condensable gas introduced into the
secondary receiver 33  in the cooler 32 is returned to
the intake side of the compressor 21 via the cooling
refrigerant  outflow circuit 37 connected between the
cooler 32 and the intake side of the compressor 21. 15
However, a cooling refrigerant outflow circuit 137 may
also be provided so as to form a  connection between
the cooler 32 and the downstream side of the
heat-source side expansion  



valve 26 (specifically, between the downstream side of
the heat-source side expansion valve  26 and the
non-return valves 24c and 24d of the bridge circuit
24), as in the gas separation  device 131 incorporated
into the heat source unit 102 of the air conditioning
device 101 of the  20 present modification shown in
Fig. 3. <5> MODIFICATION 2 In the abovementioned gas
separation device 31, the liquid refrigerant
introduced into  the cooler 32 via the cooling
refrigerant inflow circuit 36 that connects the exit
port of the  main receiver 25 and the cooler 32 is
used as the cooling refrigerant to cool the gas 25
refrigerant including non-condensable gas introduced
into the secondary receiver 33 in the  cooler 32.
However, a cooling refrigerant inflow circuit 236 may
be provided so as to  introduce to the cooler 32 the
low-pressure gas refrigerant that flows through the
intake side  of the compressor 21, as in the gas
separation device 231 incorporated into the heat
source  unit 202 of the air conditioning device 201 of
the present modification shown in Fig. 4. In 30 these
circumstances, a configuration may be adopted whereby
the flow rate of the low- pressure gas refrigerant
directly returned to the intake side of the compressor
21 from the  four-way directional valve 22 is limited
during the non-condensable gas discharge step, and
the flow rate of the low-pressure gas refrigerant
returned to the intake side of the compressor  21
after being introduced into the cooler 32 can be
maintained by providing a bypass valve 23 236b for
circulating/blocking the low-pressure gas refrigerant
flowing through the intake side  of the compressor 21
to/from the intake side of the compressor 21. The
valve is mounted  between the junction with the
cooling refrigerant inflow circuit 236 of the intake
side conduit  of the compressor 21 and the junction
with the cooling refrigerant outflow circuit 37. 5 <6>
MODIFICATION 3 In the abovementioned gas separation
devices 31, 131, and 231, the cooler 32 is a  coiled
heat transfer tube disposed inside the secondary
receiver 33. However, a cooler 332  that is separate
from the secondary receiver 33 may also be connected
to the gas refrigerant  introduction circuit 38 for
connecting the secondary receiver 33 to the top of the
main 10 receiver 25, as in the gas separation device
331 incorporated into the heat source unit 302 of  



the air conditioning device 301 of the present
modification shown in Fig. 5. <7> MODIFICATION 4 In
the abovementioned gas separation devices 31, 131,
231, and 331, the liquid  refrigerant outflow circuit
39 for discharging to the outside of the secondary
receiver 33 the  15 liquid refrigerant condensed by
the cooler 32 and collected in the bottom of the
secondary  receiver 33 is connected so as to return
the liquid refrigerant to the main receiver 25.
However, a liquid refrigerant outflow circuit 439 may
also be provided so as to form a  connection between
the secondary receiver 33 and the downstream side of
the heat-source  side expansion valve 26
(specifically, between the downstream side of the
heat-source side 20 expansion valve 26 and the
non-return valves 24c and 24d of the bridge circuit
24), as in the  gas separation device 431 incorporated
into the heat source unit 402 of the air conditioning
device 401 of the present modification shown in Fig.
6. <8> MODIFICATION 5 In the abovementioned gas
separation devices 31, 131, 231, and 431, the
secondary  25 receiver 33 having the cooler 32
disposed in the interior thereof is connected to the
separation  membrane device 34 via the separation
membrane introduction circuit 40. However, the
separation membrane device 34 may also be integrally
formed with the secondary receiver 33  having the
cooler 32 disposed in the interior thereof, as in the
gas separation device 531  incorporated into the heat
source unit 502 of the air conditioning device 501 of
the present 30 modification shown in Fig. 7. The
number of separate components constituting the gas
separation device 531 is thereby reduced, and the
structure of the device is simplified.  <9>
MODIFICATION 6 In a gas separation device in which a
cooler 332 is provided to the outside of the
secondary receiver 33 as in the abovementioned gas
separation device 331, the separation  24 membrane
device 34 and the secondary receiver 33 may also be
integrally formed as in the  gas separation device 631
incorporated into the heat source unit 602 of the air
conditioning  device 601 of the present modification
shown in Fig. 8. The number of separate components
constituting the gas separation device 631 is thereby
reduced, and the structure of the device  



5 is simplified. <10> MODIFICATION 7 In the
abovementioned gas separation devices 31, 131, 231,
331, 431, 531, and 631,  the secondary receiver 33 is
connected to the main receiver 25 via the gas
refrigerant  introduction circuit 38, but the
secondary receiver 33 may also be integrally formed
with the 10 main receiver 25, as in the gas separation
device 731 incorporated into the heat source unit  702
of the air conditioning device 701 of the present
modification shown in Fig. 9. Under  these
circumstances, the cooler 32 may be disposed inside
the secondary receiver 33 and  main receiver 25, as
shown in Fig. 9. The number of separate components
constituting the gas  separation device 731 is thereby
reduced, and the structure of the device is
simplified. 15 <11> MODIFICATION 8 In the
abovementioned gas separation devices 31, 131, 231,
331, 431, 531, 631, and  731, the coolers 32 and 332
are mainly provided so as to cool the gas refrigerant
including the  non-condensable gas collected in the
top of the main receiver 25. However, a cooler 832 for
supercooling the liquid refrigerant that flows into
the main receiver 25 may be connected 20 between the
non-return valves 24a and 24b of the bridge circuit 24
and the entrance port of  the main receiver 25, as in
the gas separation device 831 housed in the heat
source unit 802 of  the air conditioning device 801 of
the present modification shown in Fig. 10. In this
case,  since all of the refrigerant flowing through
the liquid-side refrigerant circuit 11 is cooled
rather than a portion thereof, the amount of cooling
refrigerant flowing through the cooling 25 refrigerant
circuit 35 as the cooling source increases. However,
since the concentration of the  non-condensable gas
included in the gas refrigerant can be increased by
separating the  refrigerant into a liquid refrigerant
and a gas refrigerant that includes non-condensable
gas in  the main receiver 25, the effect obtained is
the same as if the secondary receiver 33 were
integrally formed with the main receiver 25, and gas
refrigerant having an increased 30 concentration of
non-condensable gas can be fed to the separation
membrane device 34 from  the top of the main receiver
25 via the separation membrane introduction circuit
40. The separation membrane device 34 and the main
receiver 25 may be integrally  formed in the gas
separation device 831 of the present modification, the
same as in the gas  



separation device 731 described above. 25 <12> OTHER
MODIFICATIONS In the abovementioned gas separation
devices 31, 131, 331, 431, 531, 631, 731, and  831, a
configuration may be adopted whereby a capillary tube
is used instead of the cooling  expansion valve 36a
provided to the cooling refrigerant inflow circuit 36
of the cooling 5 refrigerant circuit 35 as the cooling
source, and a portion of the refrigerant that flows
out  from the exit port of the main receiver 25 is
expanded. <SECOND EMBODIMENT> <1> STRUCTURE OF THE AIR
CONDITIONING DEVICE Fig. 11 is a schematic diagram of
the refrigerant circuit of the air conditioning device
10 1001 as an example of the refrigeration device
according to. a second embodiment of the  present
invention. The air conditioning device 1001 in the
present embodiment is an air  conditioning device
capable of cooling operation and heating operation,
the same as the air  conditioning device 1 of the
first embodiment, and is provided with a heat source
unit 1002, a  utilization unit 5, and a liquid
refrigerant connection pipe 6 and gas refrigerant
connection 15 pipe 7 for connecting the heat source
unit 1002 with the utilization unit 1005. Since the
structure of the air conditioning device 1001 of the
present embodiment except for the gas  separation
device 1031 is the same as that of the air
conditioning device I of the first  embodiment,
description thereof is omitted. The gas separation
device 1031 in the present embodiment is primarily
composed of a  20 cooler 32, a secondary receiver 33,
and a separation membrane device 1034. Since the
cooler  32 and the secondary receiver 33 herein are
the same as the cooler 32 and secondary receiver  33
constituting the gas separation device of the first
embodiment, description thereof is omitted.  The
separation membrane device 1034 is a device for
separating the non-condensable  25 gas from the gas
refrigerant obtained by gas-liquid separation using
the secondary receiver 33, and discharging the
separated non-condensable gas to the outside of the
refrigerant circuit  10, the same as the separation
membrane device 34 of the first embodiment. The
separation  



membrane device 1034 is configured so that the gas
refrigerant including the non- condensable gas
collected in the top of the secondary receiver 33 is
introduced via a 30 separation membrane introduction
circuit 1040 connected to the top of the secondary
receiver  33, the same as the separation membrane
device 34 of the first embodiment. As shown in Fig.
12, the separation membrane device 1034 in the present
embodiment has a device main body  1034a, a separation
membrane 1034b disposed so as to divide the space
inside the device  main body 1034a into a space S4
(secondary side) and a space S3 (primary side) 26
communicated with the separation membrane introduction
circuit 1040, a discharge valve  1034c connected to
the space S3, and a gas refrigerant outflow circuit 41
connected to the  space S4. In the present embodiment,
a membrane that is capable of selectively transmitting
the gas refrigerant from the gas refrigerant that
includes the non-condensable gas is used for 5 the
separation membrane 1034b. This type of separation
membrane uses a nonporous  membrane composed of a
polysulfone membrane, a silicone rubber membrane, or
the like.  The term "nonporous membrane" used herein
refers to a homogenous membrane that does  not have a
large number of extremely minute micropores, such as
those possessed by a  porous membrane, and that
performs separation according to the difference in the
rate at 10 which gas permeates the membrane via the
process of dissolution, diffusion, and
desolubilization. Specifically, the membrane is
permeable to high-boiling components having  high
solubility in the membrane, and is impermeable to
low-boiling components having little  solubility in
the membrane. In this arrangement, the R22 or R134a
used as the refrigerant of  the air conditioning
device, and the R32 or R125 included in the mixed
refrigerant R407C or 15 R41 OA each have a higher
boiling point than water vapor, oxygen gas, or
nitrogen gas, and  can therefore be separated by this
nonporous membrane. The separation membrane 1034b
therefore selectively transmits the gas refrigerant
from the gas refrigerant that includes the
non-condensable gas (specifically, the fed gas that is
a gas mixture of the gas refrigerant and
non-condensable gas collected in the top of the
secondary receiver 33), and the gas 20 refrigerant can
be caused to flow from the space S3 to the space S4. A
gas refrigerant outflow  circuit 1041 is provided so
as to connect the space S4 of the separation membrane
device  



1034 and the intake side of the compressor 21, and has
a gas refrigerant return valve 1041 a  for
circulating/blocking the gas refrigerant transmitted
through the separation membrane  1034b and returned to
the refrigerant circuit 10. Since the gas refrigerant
outflow circuit 1041 25 in this arrangement is
provided so that the gas refrigerant is returned to
the intake side of the  compressor 21 having the
lowest refrigerant pressure in the refrigerant circuit
10, the pressure  difference between the space S3 and
the space S4 can be increased. The discharge valve
1034c  is capable of releasing into the atmosphere the
non-condensable gas remaining in the space S3  and
discharging the non-condensable gas to the outside of
the refrigerant circuit 10 by 30 transmitting the gas
refrigerant in the separation membrane 1034b. <2>
METHOD FOR INSTALLING THE AIR CONDITIONING DEVICE The
method for installing the air conditioning device 1001
will next be described.  Since the implementation
procedure except for the non-condensable gas discharge
step is the  27 same as in the method for installing
the air conditioning device 1 of the first embodiment,
description thereof is omitted. <NON-CONDENSABLE GAS
DISCHARGE STEP> After the seal gas is released, the
liquid-side gate valve 27 and gas-side gate valve 28
5 of the heat source unit 1002 are opened, and a state
is established in which the refrigerant  circuit of
the utilization unit 5 and the refrigerant circuit of
the heat source unit 1002 are  connected. The
refrigerant charged in advance into the heat source
unit 1002 is thereby fed to  the entire refrigerant
circuit 10. When the necessary refrigerant charge
quantity is not  obtained using only the quantity of
refrigerant charged in advance into the heat source
unit 10 1002, such as when the refrigerant connection
pipes 6 and 7 are long, additional refrigerant is
charged from the outside as needed. The entire
necessary quantity of refrigerant is charged  from the
outside when refrigerant is not charged in advance
into the heat source unit 1002.  The seal gas (also
including non-condensable gas remaining in the
utilization unit 5 when the  utilization unit 5 is
tested for airtightness simultaneously) as the
non-condensable gas 15 remaining in the refrigerant
connection pipes 6 and 7 following the seal gas
releasing step is  thereby mixed with the refrigerant
inside the refrigerant circuit 10. 



In this circuit structure, the compressor 21 is
activated, and operation is performed for
recirculating the refrigerant in the refrigerant
circuit 10. (Case in which the non-condensable gas is
discharged during cooling operation) 20 A case will
first be described in which the operation for
recirculating refrigerant in the  refrigerant circuit
10 is performed by the cooling operation. At this
time, the four-way  directional valve 22 is in the
state indicated by the solid line in Fig. 11;
specifically, a state in  which the discharge side of
the compressor 21 is connected to the gas side of the
heat-source- side heat exchanger 23, and the intake
side of the compressor 21 is connected to the gas-side
25 gate valve 28. The heat-source side expansion valve
26 is in a state in which the degree of  opening
thereof is adjusted. A state is also established in
which the cooling expansion valve  36a, cooling
refrigerant return valve 37a, gas refrigerant
introduction valve 38a, liquid  refrigerant outflow
valve 3 9a, gas refrigerant return valve 1041 a, and
discharge valve 1034c  constituting the gas separation
device 1031 are all closed, and the gas separation
device 1031  30 is not in use. When the compressor 21
is activated in this state of the refrigerant circuit
10 and gas  separation device 1031, the same operation
as the cooling operation is performed in the same
manner as in the first embodiment. Since the operation
of the refrigerant circuit 10 is the  same as in the
first embodiment, description thereof is omitted. 28
The operation for discharging the non-condensable gas
from the refrigerant circuit 10  using the gas
separation device 1031 will next be described. Since
the operation for  increasing the concentration of the
non-condensable gas in the gas refrigerant in the top
of the  secondary receiver 33 is the same as in the
first embodiment, description thereof is omitted. 5
The operation in the separation membrane device 1034
is described below. Following the operation described
above, the gas refrigerant return valve 1041 a of the
separation membrane device 1034 is opened, and the
refrigerant pressure inside the space S4  of the
separation membrane device 1034 is equalized with the
pressure of the refrigerant  flowing through the
intake side of the compressor 21. Since the space S3
of the separation 10 membrane device 1034 is then
communicated with the top of the secondary receiver
33, the  



gas refrigerant (fed gas) including the
non-condensable gas collected in the top of the
secondary receiver 33 is introduced into the space S3,
and a pressure difference corresponding  to the
difference between the condensation pressure of the
refrigerant and the pressure of the  intake side of
the compressor 21 occurs between the space S3 and the
space S4. The gas 15 refrigerant included in the fed
gas collected in the space S3 is therefore forced
through the  separation membrane 1034b by this
pressure difference, is caused to flow toward the
space  S4, and is returned to the intake side of the
compressor 21 through the gas refrigerant return
valve 1041 a. The non-condensable gas (impermeable
gas) remaining in the space S3 after  passing through
the separation membrane 1034b and flowing to the side
of the space S4 is 20 released into the atmosphere by
opening the discharge valve 1034c. Once this operation
has  been performed for a prescribed time, the
non-condensable gas remaining in the liquid
refrigerant connection pipe 6 and gas refrigerant
connection pipe 7 is discharged from the  refrigerant
circuit 10. The non-condensable gas is discharged from
the refrigerant circuit 10,  and the cooling expansion
valve 36a, cooling refrigerant return valve 37a, gas
refrigerant 25 introduction valve 38a, liquid
refrigerant outflow valve 39a, gas refrigerant return
valve 1041 a, and discharge valve 1034c constituting
the gas separation device 1031 are then closed.  (Case
in which the non-condensable gas is discharged during
heating operation) A case will next be described in
which the operation for recirculating refrigerant in
the  refrigerant circuit 10 is performed by the
heating operation. At this time, the four-way 30
directional valve 22 is in the state indicated by the
dashed line in Fig. 11; specifically, a state  in
which the discharge side of the compressor 21 is
connected to the gas-side gate valve 28,  and the
intake side of the compressor 21 is connected to th.
ga side of the heat-source-side  heat exchanger 23.
The heat-source side expansion valve 26 is in a state
in which the degree  of opening thereof is adjusted. A
state is also established in which the cooling
expansion 29 valve 36a, cooling refrigerant return
valve 37a, gas refrigerant introduction valve 38a,
liquid  refrigerant outflow valve 39a, gas refrigerant
return valve 1041 a, and discharge valve 1034c
constituting the gas separation device 1031 are all
closed, and the gas separation device 1031  is not in
use. 



5 When the compressor 21 is activated in this state of
the refrigerant circuit 10 and gas  separation device
1031, the heating operation is performed in the same
manner as in the first  embodiment. Since the
operation of the gas separation device 1031 is the
same as the operation for discharging the
non-condensable gas in the cooling operation,
description  thereof is omitted. 10 <3> FEATURES OF
THE AIR CONDITIONING DEVICE AND INSTALLATION  METHOD
THEREOF The air conditioning device 1001 of the
present embodiment differs in constitution  from the
air conditioning device 1 of the first embodiment in
that a nonporous membrane is  employed as the membrane
for selectively transmitting refrigerant in the
separation 15 membrane 1034b constituting the
separation membrane device 1034, but has the same
characteristic features as those enumerated in the air
conditioning device 1 and installation  method thereof
of the first embodiment. <4> MODIFICATION The gas
separation device 1031 described above is configured
so that the gas 20 refrigerant separated in the
separation membrane device 1034 is returned to the
intake side of  the compressor 21 via the gas
refrigerant outflow circuit 1041. However, a gas
refrigerant  outflow circuit 1141 may also be provided
so as to form a connection between the separation
membrane device 1034 and the downstream side of the
heat-source side expansion valve 26  (specifically,
between the downstream side of the heat-source side
expansion valve 26 and the 25 non-return valves 24c
and 24d of the bridge circuit 24), as in the gas
separation device 1131  incorporated into the heat
source unit 1102 of the air conditioning device 1101
of the present  modification shown in Fig. 13. <5>
OTHER MODIFICATIONS The same configurations as those
of the cooler, the secondary receiver, the primary  30
receiver, and peripheral circuits used in the gas
separation devices 131, 231, 331, 431, 531,  631, 731,
and 831 in the modifications of the first embodiment
may be employed in the  abovementioned gas separation
devices 1031 and 1131. <THIRD EMBODIMENT> 



<1> STRUCTURE AND FEATURES OF THE AIR CONDITIONING
DEVICE  30 Fig. 14 is a schematic diagram of the
refrigerant circuit of the air conditioning device
1501 as an example of the refrigeration device
according to a third embodiment of the present
invention. The air conditioning device 1501 in the
present embodiment is an air conditioning  device
capable of cooling operation and heating operation,
the same as the air conditioning 5 device 1 of the
first embodiment, and is provided with a heat source
unit 1502, a utilization  unit 5, and a liquid
refrigerant connection pipe 6 and gas refrigerant
connection pipe 7 for  connecting the heat source unit
1502 and the utilization unit 5. Since the structure
of the air  conditioning device 1501 of the present
embodiment except for the gas separation device  1531
is the same as that of the air conditioning device 1
of the first embodiment, description  10 thereof is
omitted. The gas separation device 1531 in the present
embodiment is primarily composed of  the cooler 32,
the secondary receiver 33, the separation membrane
device 34, and an oil  scattering prevention device
1561. Since the cooler 32 and separation membrane
device 34  herein are the same as the cooler 32,
secondary receiver 33, and separation membrane device
15 34 constituting the gas separation device of the
first embodiment, description thereof is  omitted. The
oil scattering prevention device 1561 is a device for
preventing refrigerator oil  from scattering into the
gas refrigerant fed to the separation membrane device
34. The oil  scattering prevention device 1561 in the
present embodiment is an inflow pipe provided so as 20
to cause the gas refrigerant including the
non-condensable gas that flows into the secondary
receiver 33 from the main receiver 25 via the gas
refrigerant introduction circuit 38 to flow  into the
liquid refrigerant collected in the secondary receiver
33, as shown in Fig. 15. By providing this type of oil
scattering prevention device 1561, it becomes possible
to  perform bubbling of the mixed gas that includes
the influxed gas refrigerant and the non 25
condensable gas so that the refrigerator oil included
in the influxed gas mixture is trapped in  the liquid
refrigerant when the gas refrigerant including
non-condensable gas is caused to  flow into the
secondary receiver 33 from the top of the main
receiver 25, and to prevent the  



refrigerator oil from scattering into the gas
refrigerant that includes non-condensable gas fed  to
the separation membrane device 34. 30 The air
conditioning device 1 501 of the present embodiment
thereby has the same  characteristics as the air
conditioning device I and installation method thereof
of the first  embodiment. It becomes possible to
prevent reduction of separation performance due to
contamination of the separation membrane 34b of the
separation membrane device 34, and  inhibition of the
separation operation and reduction in the separation
performance of the 31 separation membrane 34b can be
minimized during the operation for recirculating the
refrigerant in the refrigerant circuit 10. <2>
MODIFICATION I In the gas separation device 1531
described above, an inflow pipe is employed as the  5
oil scattering prevention device 1561 that is provided
so as to cause the gas refrigerant  including the
non-condensable gas that flows into the secondary
receiver 33 from the main  receiver 25 via the gas
refrigerant introduction circuit 38 to flow into the
liquid refrigerant  collected in the secondary
receiver 33. However, a configuration may be adopted
whereby a  filter for removing refrigerator oil that
accompanies the gas refrigerant including non 10
condensable gas that is subjected to gas-liquid
separation by the secondary receiver 33 and  fed to
the separation membrane device 34 is provided as an
oil scattering prevention device  1661 to the
separation membrane introduction circuit 40, and the
refrigerator oil in the gas  refrigerant fed to the
separation membrane device 34 is prevented from
scattering, as in the  gas separation device 1631
incorporated into the heat source unit 1602 of the air
conditioning 15 device 1601 of the present
modification shown in Fig. 16.  <3> MODIFICATION 2 The
abovementioned gas separation device 1531 and gas
separation device 1631 have  an oil scattering
prevention device 1561 composed of an inflow pipe, and
an oil scattering  prevention device 1661 composed of
a filter, respectively. However, a first oil
scattering 20 prevention device 1561 composed of an
inflow pipe may be provided so as to cause the gas.
refrigerant including non-condensable gas that flows
from the main receiver 25 into the  



secondary receiver 33 via the gas refrigerant
introduction circuit 38 to flow into the liquid
refrigerant collected in the secondary receiver 33;
and a second oil scattering prevention  device 1661
composed of a filter may be provided to the separation
membrane introduction 25 circuit 40 in order to remove
the refrigerator oil that accompanies the gas
refrigerant  including non-condensable gas obtained by
gas-liquid separation using the secondary receiver  33
and fed to the separation membrane device 34, such as
in the gas separation device 1731  incorporated into
the heat source unit 1702 of the air conditioning
device 1701 of the present  modification shown in Fig.
17. The effects whereby refrigerator oil is prevented
from 30 scattering into the gas refrigerant including
the non-condensable gas fed to the separation
membrane device 34 can thereby be further enhanced.
<4> MODIFICATION 3 In the gas separation device 1531
described above, the oil scattering prevention  device
1561 composed of an inflow pipe is provided so as to
cause the gas refrigerant  32 including
non-condensable gas that flows from the main receiver
25 into the secondary  receiver 33 via the gas
refrigerant introduction circuit 38 to flow into the
liquid refrigerant  collected in the secondary
receiver 33. However, an oil scattering prevention
device 1861  may also be provided so as to cause the
refrigerant including non-condensable gas that flows 5
from the liquid-side refrigerant circuit 11
(specifically, the non-return valves 24a and 24b of
the bridge circuit 24) to the main receiver 25 to flow
into the liquid refrigerant collected in  the main
receiver 25 (see Fig. 19), such as in the gas
separation device 1831 incorporated into  the heat
source unit 1802 of the air conditioning device 1801
of the present modification  shown in Fig. 18. This
configuration makes it possible to prevent
refrigerator oil from 10 scattering into the gas
refrigerant including non-condensable gas that flows
into the  secondary receiver 33, which results in the
ability to prevent refrigerator oil from scattering
into the gas refrigerant fed to the separation
membrane device 34. Although not shown in the drawing,
a filter as a second oil scattering prevention  device
may be provided to the separation membrane
introduction circuit 40 in conjunction 15 with the oil
scattering prevention device 1861 composed of an
inflow pipe, the same as in the  



abovementioned gas separation device 1731. <5> OTHER
MODIFICATIONS The oil scattering prevention devices
1561, 1661, and 1861 constituting the gas  separation
devices 1531, 1631, 1731, and 1831 described above may
be applied to the gas  20 separation devices 131, 231,
331, 431, 531, 631, 731, and 831 according to the
modifications of the first embodiment, or to the gas
separation devices 1031 and 1131 according to the
second embodiment or modifications thereof. <FOURTH
EMBODIMENT> <1> STRUCTURE OF THE AIR CONDITIONING
DEVICE 25 Fig. 20 is a schematic diagram of the
refrigerant circuit of the air conditioning device
2001 as an example of a refrigeration device according
to a fourth embodiment of the present  invention. The
air conditioning device 2001 in the present embodiment
is an air conditioning  device capable of cooling
operation and heating operation, the same as the air
conditioning  device 1 of the first embodiment, and is
provided with a heat source unit 2002, a utilization
30 unit 5, and a liquid refrigerant connection pipe 6
and gas refrigerant connection pipe 7 for  connecting
the heat source unit 2002 with the utilization unit 5.
Since the structure of the air  conditioning device
2001 of the present embodiment except for the gas
separation device  2031 is the same as that of the air
conditioning device I of the first embodiment,
description  thereof is omitted. 33 The gas separation
device 2031 in the present embodiment is primarily
composed of  the cooler 32, the secondary receiver 33,
and a separation membrane device 2034. Since the
cooler 32 and secondary receiver 33 herein are the
same as the cooler 32 and secondary  receiver 33
constituting the gas separation device of the first
embodiment, description thereof  5 is omitted. The
separation membrane device 2034 is a device for
separating the non-condensable  gas from the gas
refrigerant obtained by gas-liquid separation using
the secondary receiver  33, and discharging the
separated non-condensable gas to the outside of the
refrigerant circuit  10. This is the same as the
separation membrane device 34 of the first embodiment,
or the 



10 separation membrane device 1034 of the second
embodiment. The separation membrane  device 2034 is
configured so that the gas refrigerant including the
non-condensable gas  collected in the top of the
secondary receiver 33 is introduced via a first
separation membrane  introduction circuit 2040
connected to the top of the secondary receiver 33. As
shown in Fig.  21, the separation membrane device 2034
has separation membranes provided in multiple 15
stages (two stages in the present embodiment). The
separation membrane device 2034 is  primarily composed
of a first separation membrane module 2063 the same as
the separation  membrane device 1034 of the second
embodiment, and a second separation membrane  module
2064 the same as the separation membrane device 34 of
the first embodiment,  connected to the downstream
side of the first separation membrane module 2063. 20
The first separation membrane module 2063 has a first
module main body 2063a, a  first separation membrane
2063b disposed so as to divide the space inside the
first module  main body 2063a into a space S6
(secondary side) and a space S5 (secondary side)
communicated with the first separation membrane
introduction circuit 2040, and a gas  refrigerant
outflow circuit 2041 connected to the space S6. The
first separation membrane 25 2063b is a membrane that
is capable of selectively transmitting the gas
refrigerant from the  gas refrigerant that includes
the non-condensable gas, the same as the separation
membrane  1034b constituting the separation membrane
device 1034 of the second embodiment. The first
separation membrane 2063b therefore selectively
transmits the gas refrigerant from the gas
refrigerant that includes the non-condensable gas
(specifically, the fed gas that is a gas 30 mixture of
the gas refrigerant and non-condensable gas collected
in the top of the secondary  receiver 33), and the gas
refrigerant can be caused to flow from the space S5 to
the space S6.  A gas refrigerant outflow circuit 2041
is provided so as to connect the space S6 of the first
separation membrane module 2063 and the intake side of
the compressor 21, and has a gas  refrigerant return
valve 2041 a for circulating/blocking the gas
refrigerant transmitted through 34 the first
separation membrane 2063b and returned to the
refrigerant circuit 10. Since the gas  refrigerant
outflow circuit 2041 is provided so that the gas
refrigerant is returned to the intake  side of the
compressor 21 having the lowest refrigerant pressure
in the refrigerant circuit 10,  



the pressure difference between the space S5 and the
space S6 can be increased. 5 The second separation
membrane module 2064 is connected to the first
separation  membrane module 2063 via a second
separation membrane introduction circuit 2042, and has
a second module main body 2064a, a second separation
membrane 2064b, and a discharge  valve 2034c. The
second separation membrane 2064b is disposed so as to
divide the space  inside the second module main body
2064a into a space S8 (secondary side) and a space S7
10 (primary side) communicated with the second
separation membrane introduction circuit  2042. The
space S7 is communicated with the space S5 of the
first separation membrane  module 2063 via the second
separation membrane introduction circuit 2042. The
second  separation membrane 2064b is a membrane that
is capable of selectively transmitting the
non-condensable gas from the gas refrigerant that
includes the non-condensable gas, the same 15 as the
separation membrane 34b constituting the separation
membrane device 34 of the first  embodiment. The
second separation membrane 2064b therefore selectively
transmits the non- condensable gas from the gas
refrigerant that includes the non-condensable gas
(specifically,  the impermeable gas that is a gas
mixture of the non-condensable gas and gas refrigerant
not  transmitted by the first separation membrane
2063b), and the non-condensable gas can be 20 caused
to flow from the space S7 to the space S8. The
discharge valve 2034c is connected to  the space S8 of
the second separation membrane module 2064. The
discharge valve 2034c is a  valve for opening the
space S8 to the atmosphere, and is capable of
releasing the non- condensable gas separated by the
second separation membrane 2064b and influxed to the
space S8 into the atmosphere from the space S8, and
discharging the non-condensable gas to  25 the outside
of the refrigerant circuit 10. The separation membrane
device 2034 of the present embodiment thereby
constitutes  a multi-stage separation membrane device
having a first separation membrane 2063b in a first
stage composed of a membrane (specifically, a
nonporous membrane) that is capable of selectively
transmitting the gas refrigerant from gas refrigerant
that includes non-condensable  30 gas (specifically,
the fed gas that is a gas mixture of the gas
refrigerant and non-condensable  gas collected in the
top of the secondary receiver 33); and a second
separation membrane  2064b in a later stage composed
of a membrane (specifically, a porous membrane) that
is  



capable of selectively transmitting the
non-condensable gas from the gas refrigerant that
includes the non-condensable gas (specifically, the
impermeable gas that is a gas mixture of 35 the
non-condensable gas and gas refrigerant not
transmitted by the first separation membrane  2063b).
<2> METHOD FOR INSTALLING THE AIR CONDITIONING DEVICE
The method for installing the air conditioning device
2001 will next be described. 5 Since the
implementation procedure except for the
non-condensable gas discharge step is the  same as in
the method for installing the air conditioning device
1 of the first embodiment,  description thereof is
omitted. <NON-CONDENSABLE GAS DISCHARGE STEP> After
the seal gas is released, the liquid-side gate valve
27 and gas-side gate valve 28  10 of the heat source
unit 2002 are opened, and a state is established in
which the refrigerant  circuit of the utilization unit
5 and the refrigerant circuit of the heat source unit
2002 are  connected. The refrigerant charged in
advance into the heat source unit 2002 is thereby fed
to  the entire refrigerant circuit 10. When the
necessary refrigerant charge quantity is not  obtained
using only the quantity of refrigerant charged in
advance into the heat source unit 15 2002, such as
when the refrigerant connection pipes 6 and 7 are
long, additional refrigerant is  charged from the
outside as needed. The entire necessary quantity of
refrigerant is charged  from the outside when
refrigerant is not charged in advance into the heat
source unit 2002.  The seal gas (also including
non-condensable gas remaining in the utilization unit
5 when the  utilization unit 5 is tested for
airtightness simultaneously) as the non-condensable
gas 20 remaining in the refrigerant connection pipes 6
and 7 following the seal gas releasing step is
thereby mixed with the refrigerant inside the
refrigerant circuit 10. In this circuit structure, the
compressor 21 is activated, and operation is performed
for  recirculating the refrigerant in the refrigerant
circuit 10. (Case in which the non-condensable gas is
discharged during cooling operation) 25 A case will
first be described in which the operation for
recirculating refrigerant in the  refrigerant circuit
10 is performed by the cooling operation. At this
time, the four-way  



directional valve 22 is in the state indicated by the
solid line in Fig. 20; specifically, a state in  which
the discharge side of the compressor 21 is connected
to the gas side of the heat-source- side heat
exchanger 23, and the intake side of the compressor 21
is connected to the gas-side 30 gate valve 28. The
heat-source side expansion valve 26 is in a state in
which the degree of  opening thereof is adjusted. A
state is also established in which the cooling
expansion valve  36a, cooling refrigerant return valve
37a, gas refrigerant introduction valve 38a, liquid
refrigerant outflow valve 39a, gas refrigerant return
valve 2041 a, and discharge valve 2034c 36
constituting the gas separation device 2031 are all
closed, and the gas separation device 2031  is not in
use. When the compressor 21 is activated in this state
of the refrigerant circuit 10 and gas  separation
device 2031, the same operation as the cooling
operation is performed in the same  5 manner as in the
first embodiment. Since the operation of the
refrigerant circuit 10 is the same as in the first
embodiment, description thereof is omitted. The
operation for discharging the non-condensable gas from
the refrigerant circuit 10  using the gas separation
device 2031 will next be described. Since the
operation for  increasing the concentration of the
non-condensable gas in the gas refrigerant in the top
of the 10 secondary receiver 33 is the same as in the
first embodiment, description thereof is omitted.  The
operation in the separation membrane device 2034 is
described below. Following the operation described
above, the gas refrigerant return valve 2041a of the
separation membrane device 2034 is opened, and the
refrigerant pressure inside the space S6  of the first
separation membrane module 2063 is equalized with the
pressure of the refrigerant  15 flowing through the
intake side of the compressor 21. Since the space S5
of the first separation membrane module 2063 is then
communicated with the top of the secondary  receiver
33, the gas refrigerant (fed gas) including the
non-condensable gas collected in the  top of the
secondary receiver 33 is introduced into the space S5,
and a pressure difference  corresponding to the
difference between the condensation pressure of the
refrigerant and the 20 pressure of the intake side of
the compressor 21 occurs between the space S5 and the
space  S6. The gas refrigerant included in the fed gas
collected in the space Ss is therefore forced  



through the first separation membrane 2063b by this
pressure difference, is caused to flow  toward the
space S6, and is returned to the intake side of the
compressor 21 through the gas  refrigerant return
valve 2041 a. The non-condensable gas (impermeable
gas) remaining in the 25 space S5 after passing
through the first separation membrane 2063b and
flowing to the side of  the space S6 flows into the
space S7 of the second separation membrane module 2064
via the  second separation membrane introduction
circuit 2042. When the separation performance of  the
first separation membrane 2063b is low, gas
refrigerant is still included in the impermeable gas
remaining in the space S5. Specifically, most of the
gas refrigerant is 30 removed by the first separation
membrane 2063b from the impermeable gas collected in
the  space S5, and the non-condensable gas is
concentrated. The discharge valve 2034c of the
separation membrane device 2034 is then opened,  and
the space S8 of the second separation membrane module
2064 is opened to the  atmosphere. Since the space S7
of the second separation membrane module 2064 is then
37 communicated with the space S5 of the first
separation membrane module 2063, a pressure
difference corresponding to the difference between the
condensation pressure of the  refrigerant and the
atmospheric pressure occurs between the space S7 and
the space S8. The.  non-condensable gas included in
the impermeable gas remaining in the space S7 is
therefore 5 forced through the second separation
membrane 2064b by this pressure difference, is caused
to flow toward the space S8, and is released into the
atmosphere through the discharge valve  2034c. Once
this operation has been performed for a prescribed
time, the non-condensable  gas remaining in the liquid
refrigerant connection pipe 6 and gas refrigerant
connection pipe  7 is discharged from the refrigerant
circuit 10. The non-condensable gas is discharged from
10 the refrigerant circuit 10, and the cooling
expansion valve 36a, cooling refrigerant return  valve
37a, gas refrigerant introduction valve 38a, liquid
refrigerant outflow valve 39a, gas  refrigerant return
valve 2041 a, and discharge valve 2034c constituting
the gas separation  device 31 are then closed. (Case
in which the non-condensable gas is discharged during
heating operation) 15 A case will next be described in
which the operation for recirculating refrigerant in
the  



refrigerant circuit 10 is performed by the heating
operation. At this time, the four-way  directional
valve 22 is in the state indicated by the dashed line
in Fig. 20; specifically, a state  in which the
discharge side of the compressor 21 is connected to
the gas-side gate valve 28,  and the intake side of
the compressor 21 is connected to the gas side of the
heat-source-side 20 heat exchanger 23. The heat-source
side expansion valve 26 is in a state in which the
degree  of opening thereof is adjusted. A state is
also established in which the cooling expansion  valve
36a, cooling refrigerant return valve 37a, gas
refrigerant introduction valve 38a, liquid
refrigerant outflow valve 39a, gas refrigerant return
valve 2041a, and discharge valve 2034c  constituting
the gas separation device 1031 are all closed, and the
gas separation device 2031  25 is not in use. When the
compressor 21 is activated in this state of the
refrigerant circuit 10 and gas  separation device
2031, the same operation as the heating operation is
performed in the same  manner as in the first
embodiment. Since the operation of the refrigerant
circuit 10 and the  gas separation device 2031 is the
same as the operation for discharging the
non-condensable 30 gas in the cooling operation,
description thereof is omitted. <3> FEATURES OF THE
AIR CONDITIONING DEVICE AND INSTALLATION  METHOD
THEREOF In the air conditioning device 2001 of the
present embodiment, a multistage  separation membrane
device 2034 is employed that has a first separation
membrane module  38 2063 for selectively transmitting
the refrigerant from the refrigerant that includes the
non- condensable gas (specifically, the fed gas that
is a gas mixture of the gas refrigerant and non-
condensable gas collected in the top of the secondary
receiver 33), and a second separation  membrane module
2064 for selectively transmitting the non-condensable
gas from the gas 5 refrigerant that includes the
non-condensable gas (specifically, the impermeable gas
that is a  gas mixture of the non-condensable gas and
gas refrigerant not transmitted by the first
separation membrane 2063b). It therefore becomes
possible to separate the refrigerant from the gas
refrigerant  obtained by gas-liquid separation using
the first separation membrane module 2063 having  



10 the first separation membrane 2063b for selectively
transmitting the refrigerant from the fed gas that is
separated into gas and liquid in the secondary
receiver 33, to reduce the amount of  gas refrigerant
without reducing the pressure of the impermeable gas,
and to increase the  concentration of the
non-condensable gas, even when the separation
performance of the  second separation membrane 2064b
constituting the second separation membrane module 15
2064 is low, for example. Therefore, the separation
efficiency of the non-condensable gas in  the second
separation membrane 2064b can be enhanced, and the
non-condensable gas can be  reliably separated from
this impermeable gas using the second separation
membrane module  2064 having the second separation
membrane 2064b. The air conditioning device 2001 and
installation method thereof of the present 20
embodiment thus has the same characteristics as the
air conditioning device 1 and installation  method
thereof of the first embodiment, and the
non-condensable gas can be reliably  separated by the
gas separation device 2031 having the multi-stage
separation membrane  device 2034. <4> MODIFICATION 25
In the abovementioned gas separation device 2031, the
first separation membrane  module 2063 and second
separation membrane module 2064 constituting the
separation  membrane device 2034 are connected to each
other via the second separation membrane  introduction
circuit 2042. However, the second separation membrane
introduction circuit  2042 may be omitted by
integrally forming the first separation membrane
module 2063 30 having the first separation membrane
2063b, and the second separation membrane module  2064
having the second separation membrane 2064b inside the
separation membrane module  main body 2134a, and by
providing a flow channel 2134d for communicating the
space S5 of  the first separation membrane module 2063
with the space S7 of the second separation membrane
module 2064, as in the gas separation device 2131
incorporated into the heat  39 source unit 2102 of the
air conditioning device 2101 of the present
modification shown in  Figs. 22 and 23. By this
configuration, the number of separate components
constituting the  gas separation device 2131 is
reduced, and the structure of the device is
simplified. 



<5> OTHER MODIFICATIONS 5 The same configurations as
those of the cooler, the secondary receiver, the
primary  receiver, and peripheral circuits used in the
gas separation devices 131, 231, 331, 431, 531,  631,
731, and 831 in the modifications of the first
embodiment may be employed in the  abovementioned gas
separation devices 2031 and 2131. The gas refrigerant
outflow circuit 1141 applied in the gas separation
device 1131  10 according to the modification of the
second embodiment may also be employed in the
abovementioned gas separation devices 2031 and 2131.
The oil scattering prevention devices 1561, 1661, and
1861 applied in the gas  separation devices 1531,
1631, 1731, and 1831 according to the third embodiment
and  modifications thereof may also be employed in the
abovementioned gas separation devices  15 2031 and
2131. <FIFTH EMBODIMENT> <1> STRUCTURE AND FEATURES OF
THE AIR CONDITIONING DEVICE Fig. 24 is a schematic
diagram of the refrigerant circuit of the air
conditioning device  2501 as an example of the
refrigeration device according to a fifth embodiment
of the present  20 invention. The air conditioning
device 2501 in the present embodiment is an air
conditioning device capable of cooling operation and
heating operation, the same as the air conditioning
device 1 of the first embodiment, and is provided with
a heat source unit 2502, a utilization  unit 5, and a
liquid refrigerant connection pipe 6 and gas
refrigerant connection pipe 7 for  connecting the heat
source unit 2502 with the utilization unit 5. Since
the structure of the air 25 conditioning device 2501
of the present embodiment except for the gas
separation device  2531 is the same as that of the air
conditioning device I of the first embodiment,
description  thereof is omitted. The gas separation
device 2531 in the present embodiment is primarily
composed of  the cooler 32, the secondary receiver 33,
the separation membrane device 34, and a 30
refrigerant recovery mechanism 2565. Since the cooler
32, secondary receiver 33, and  separation membrane
device 34 herein are the same as the cooler 32,
secondary receiver 33,  and separation membrane device
34 constituting the gas separation device of the first



embodiment, description thereof is omitted. 40 The
refrigerant recovery mechanism 2565 is a device for
recovering the refrigerant  including non-condensable
gas that is separated in the separation membrane
device 34, in a  case in which the separation
performance of the separation membrane 34b
constituting the  separation membrane device 34 is low
and refrigerant is included in the non-condensable gas
5 separated in the separation membrane device 34, for
example. In the present embodiment, the  refrigerant
recovery mechanism 2565 is a collection vessel for
collecting together with the  non-condensable gas the
refrigerant included in the non-condensable gas that
flows in  through the discharge valve 34c after being
separated in the separation membrane device 34,  as
shown in Fig. 25. Refrigerant can be prevented from
being released into the atmosphere by 10 providing
this type of refrigerant recovery mechanism 2565. The
air conditioning device 2501 of the present embodiment
thereby has the same  characteristics as the air
conditioning device 1 and installation method thereof
of the first  embodiment, and refrigerant can be
prevented from being released into the atmosphere even
when the separation performance of the separation
membrane 34b constituting the separation 15 membrane
device 34 is low and refrigerant is included in the
non-condensable gas separated  in the separation
membrane device 34 during an operation for
recirculating the refrigerant in  the refrigerant
circuit 10. <2> MODIFICATION 1 In the abovementioned
gas separation device 2531, a collection vessel for
collecting  20 together with the non-condensable gas
the refrigerant included in the non-condensable gas
that flows in through the discharge valve 34c after
being separated in the separation  membrane device 34
is employed as the refrigerant recovery mechanism
2565. However, an  absorption device having an
absorbing agent for absorbing the refrigerant included
in the  non-condensable gas may be employed as the
refrigerant recovery mechanism 2665, as in the 25 gas
separation device 2631 incorporated into the heat
source unit 2602 of the air conditioning  device 2601
of the present modification shown in Figs. 26 and 27.
Specifically, the  refrigerant recovery mechanism 2665
has refrigerator oil or another absorbing agent 2665a



for absorbing the gas refrigerant, an absorption
device main body 2665b for storing the  absorbing
agent 2665a, and a discharge valve 2665c for
discharging the non-condensable gas 30 from the
absorption device main body 2665b, and is configured
so that the refrigerant- containing non-condensable
gas separated in the separation membrane device 1034
is caused  to flow into the absorbing agent 2665a. By
providing this type of refrigerant recovery  mechanism
2665, the non-condensable gas can be released into the
atmosphere without  releasing the refrigerant into the
atmosphere. 41 When an absorption device is employed
as the refrigerant recovery mechanism as in  the
present modification, the pressure of the
non-condensable gas that flows into the  absorption
device is preferably as high as possible considering
the absorption ability of the  absorbing agent.
Therefore, the same separation membrane device 1034 as
in the second 5 embodiment, having the separation
membrane 1034b for selectively transmitting the
refrigerant from the gas refrigerant that includes
non-condensable gas, is employed as the  separation
membrane device constituting the gas separation device
2631 housed inside the  heat source unit 2602 of the
air conditioning device 2601, as shown in Fig. 26. <3>
MODIFICATION 2 10 In the abovementioned gas separation
device 2631, an absorption device having an  absorbing
agent for absorbing the refrigerant included in the
non-condensable gas is  employed as the refrigerant
recovery mechanism 2665. However, an adsorption device
having an adsorption agent for adsorbing the
refrigerant included in the non-condensable gas  may
be employed as the refrigerant recovery mechanism
2765, as in the gas separation device 15 2731
incorporated into the heat source unit 2702 of the air
conditioning device 2701 of the  present modification
shown in Figs. 26 and 28. Specifically, the
refrigerant recovery  mechanism 2765 has zeolite or
another adsorbing agent 2765a for adsorbing the gas
refrigerant, an adsorption device main body 2765b for
storing the adsorbing agent 2765a, and a discharge
valve 2765c for discharging the non-condensable gas
from the adsorption device  20 main body 2765b, and is
configured so that the refrigerant-containing
non-condensable gas  separated in the separation
membrane device 1034 is caused to pass through the
inside of a  



layer of the adsorbing agent 2765a. By providing this
type of refrigerant recovery mechanism  2765, the
non-condensable gas can be released into the
atmosphere without releasing the  refrigerant into the
atmosphere. 25 In the same manner as when an
absorption device is employed as the refrigerant
recovery mechanism, the pressure of the
non-condensable gas that flows into the adsorption
device is preferably kept as high as possible
considering the adsorption ability of the  adsorbing
agent. Therefore, the same separation membrane device
1034 as in the second  embodiment, having the
separation membrane 1034b for selectively transmitting
the 30 refrigerant from the gas refrigerant that
includes non-condensable gas, is employed as the
separation membrane device constituting the gas
separation device 2731 housed inside the  heat source
unit 2702 of the air conditioning device 2701, as
shown in Fig. 26. <4> OTHER MODIFICATIONS 42 The
refrigerant recovery mechanism 2565 constituting the
abovementioned gas  separation device 2531 may be
applied in the gas separation devices 1031 and 1131
according to the second embodiment and modifications
thereof. The refrigerant recovery mechanisms 2665 and
2765 constituting the abovementioned  5 gas separation
devices 2631 and 2731 may also be applied in the gas
separation devices 31,  131, 231, 331, 431, 531, 631,
731, and 831 according to the first embodiment and
modifications thereof. The refrigerant recovery
mechanisms 2565, 2665, and 2765 constituting the
abovementioned gas separation devices 2531, 2631 and
2731 may also be applied in the gas  10 separation
devices 2031 and 2131 according to the fourth
embodiment and modification  thereof. The refrigerant
recovery mechanisms 2565, 2665, and 2765, as well as
the oil  scattering prevention devices 1561, 1661, and
1861 according to the third embodiment and
modifications thereof, may also be applied in the gas
separation devices 31, 131, 231, 331, 15 431, 531,
631, 731, 831, 1031, 1131, 2031, and 2131.
Furthermore, any two or more of the refrigerant
recovery mechanisms 2565, 2665,  



and 2765 may be combined and used. <SIXTH EMBODIMENT>
<1> STRUCTURE, INSTALLATION METHOD, AND FEATURES OF
THE AIR  20 CONDITIONING DEVICE A configuration may be
adopted in the air conditioning device 1 (see Fig. 1)
as an  example of the refrigeration device according
to the first embodiment of the present invention
whereby the heat source unit 2 and the utilization
unit 5 are connected to each other via the
refrigerant connection pipes 6 and 7 in the
refrigerant circuit formation step, after which the 25
non-condensable gas primarily composed of oxygen gas,
nitrogen gas, or another air  component remaining in
the refrigerant connection pipes 6 and 7 is
substituted with helium  gas in the gas substitution
step, and the helium gas is then discharged to the
outside of the  refrigerant circuit 10 in the
non-condensable gas discharge step. The specific
method for installing the air conditioning device 1 is
described below.  30 Since the device installation
step (refrigerant circuit formation step), the
airtightness testing  step, and the seal gas releasing
step are the same as in the first embodiment,
description  thereof is omitted. <GAS SUBSTITUTION
STEP> 43 After the seal gas is released, helium gas is
fed to the airtightness-tested portion that  includes
the liquid refrigerant connection pipe 6 and gas
refrigerant connection pipe 7 from a  feeding vent
(not shown) provided to the liquid refrigerant
connection pipe 6, the gas refrigerant connection pipe
7, or another component. The operation for releasing
the ambient  5 gas (seal gas) in the
airtightness-tested portion into the atmosphere is
repeated, and the  ambient gas (seal gas) in the
airtightness-tested portion is substituted with helium
gas.  <NON-CONDENSABLE GAS DISCHARGE STEP> After the
ambient gas (seal gas) in the airtightness-tested
portion is replaced with  helium gas, the liquid-side
gate valve 27 and gas-side gate valve 28 of the heat
source unit 2  10 are opened, and a state is
established in which the refrigerant circuit of the
utilization unit 5 and the refrigerant circuit of the
heat source unit 2 are connected. The refrigerant
charged in  



advance into the heat source unit 2 is thereby fed to
the entire refrigerant circuit 10. When the  necessary
refrigerant charge quantity is not obtained using only
the quantity of refrigerant  charged in advance into
the heat source unit 2,. such as when the refrigerant
connection pipes 15 6 and 7 are long, additional
refrigerant is charged from the outside as needed. The
entire  necessary quantity of refrigerant is charged
from the outside when refrigerant is not charged  in
advance into the heat source unit 2. The helium gas
(also including non-condensable gas  sealed in the
utilization unit 5 when the utilization unit 5 is
tested for airtightness simultaneously) as the
non-condensable gas remaining in the refrigerant
connection pipes 6  20 and 7 is thereby mixed with the
refrigerant inside the refrigerant circuit 10. In this
circuit structure, the compressor 21 is activated, and
operation is performed for  recirculating the
refrigerant in the refrigerant circuit 10, the same as
in the first embodiment.  Since helium gas has a small
molecular diameter compared to nitrogen gas or oxygen
gas,  and easily passes through the separation
membrane 34b, the separation efficiency in the 25
separation membrane 34b is then enhanced. By this
configuration, the refrigerant can be  prevented from
being released into the atmosphere even when the
separation performance of  the separation membrane 34b
is low. <2> MODIFICATION The non-condensable gas may
also be substituted with helium gas in the air 30
conditioning device 1001 (see Fig. 11) according to
the second embodiment of the present  invention. In
this arrangement, the separation efficiency in the
separation membrane 1034b is  enhanced because the
separation membrane 1034b used in the separation
membrane device  1034 of the air conditioning device
1001 is a membrane that performs separation according
to  the difference in the rate at which gas permeates
the membrane via the process of dissolution, 44
diffusion, and desolubilization. Specifically, the
membrane is permeable to high-boiling  components
having high solubility in the membrane, is impermeable
to low-boiling  components having little solubility in
the membrane, and is relatively impermeable to helium
gas compared to nitrogen gas or oxygen gas. The
refrigerant can thereby be prevented from 5 being
released into the atmosphere even when the separation
performance of the separation  



membrane 1034b is low. <3> OTHER MODIFICATIONS As
described above, the operation for recirculating the
refrigerant in the refrigerant  circuit 10 may be
performed after the non-condensable gas remaining in
the refrigerant 10 connection pipes 6 and 7 is
substituted with helium in the air conditioning
devices according  to the various modifications of the
first embodiment, the modification of the second
embodiment, and the third through fifth embodiments
and modifications thereof.  <SEVENTH EMBODIMENT> <1>
STRUCTURE AND FEATURES OF THE AIR CONDITIONING DEVICE
15 Fig. 29 is a schematic diagram of the refrigerant
circuit of the air conditioning device  3001 as an
example of the refrigeration device according to a
seventh embodiment of the  present invention. The air
conditioning device 3001 is an air conditioning device
capable of  cooling operation and heating operation;
has a heat source unit 3002, a plurality of (in the
present embodiment, two) utilization units 3005, and a
liquid refrigerant connection pipe 20 3006 and gas
refrigerant connection pipe 3007 for connecting the
heat source unit 3002 and  the plurality of
utilization units 3005; and forms a so-called
multi-type air conditioning  device. The utilization
unit 3005 is primarily composed of a utilization-side
heat exchanger  51 and a utilization-side expansion
valve 3052. The utilization-side heat exchanger 51 in
this  25 arrangement is the same as the
utilization-side heat exchanger 51 of the air
conditioning device 1 of the first embodiment, so
description thereof is omitted. The utilization-side
expansion valve 3052 is a valve connected to the
liquid side of the  utilization-side heat exchanger
51, for adjusting the refrigerant pressure or
refrigerant flow .  rate. The utilization-side
expansion valve 3052 in the present embodiment has the
function of 30 expanding the refrigerant particularly
during cooling operation. The heat source unit 3002 is
primarily composed of a compressor 21, a four-way
directional valve 22, a heat-source-side heat
exchanger 23, a bridge circuit 3024, a main  receiver
25, a heat-source side expansion valve 3026, a
liquid-side gate valve 27, and a gas- side gate valve
28. Since the compressor 21, four-way directional
valve 22, heat-source-side 



45 heat exchanger 23, main receiver 25, liquid-side
gate valve 27, and gas-side gate valve 28  herein are
the same as the compressor 21, four-way directional
valve 22, heat-source-side  heat exchanger 23, main
receiver 25, liquid-side gate valve 27, and gas-side
gate valve 28 of  the air conditioning device 1 of the
first embodiment, description thereof is omitted. 5
The bridge circuit 3024 in the present embodiment
includes three non-return valves  24a through 24c, and
a heat-source-side expansion valve 3026, and is
connected between the  heat-source-side heat exchanger
23 and the liquid-side gate valve 27. The non-return
valve  24a in this arrangement is a valve for allowing
refrigerant to pass only from the heat-source- side
heat exchanger 23 to the main receiver 25. The
non-return valve 24b is a valve for 10 allowing
refrigerant to pass only from the liquid-side gate
valve 27 to the main receiver 25.  The non-return
valve 24c is a valve for allowing refrigerant to pass
only from the main  receiver 25 to the liquid-side
gate valve 27. The heat-source-side expansion valve
3026 is a  valve that is connected between the exit
port of the main receiver 25 and the heat-source-side
heat exchanger 23 in order to adjust the refrigerant
pressure or refrigerant flow rate. The heat 15
source-side expansion valve 3026 in the present
embodiment is fully closed during cooling  operation,
and functions so as to cause the refrigerant flowing
towards the utilization-side  heat exchanger 51 from
the heat-source-side heat exchanger 23 to flow into
the main receiver  25 via the entrance port of the
main receiver 25. The degree of opening of this
heat-source- side expansion valve is also adjusted
during heating operation to cause expansion in the 20
refrigerant flowing towards the heat-source-side heat
exchanger 23 from the utilization-side  heat exchanger
51 (specifically, the exit port of the main receiver
25). By this configuration,  the bridge circuit 3024
causes refrigerant to flow into the main receiver 25
through the  entrance port of the main receiver 25,
and causes the refrigerant flowing out of the exit
port  of the main receiver 25 to flow towards the
utilization-side heat exchanger 51 without being 25
expanded in the heat-source-side expansion valve 3026
when refrigerant flows towards the  utilization-side
heat exchanger 51 from the heat-source-side heat
exchanger 23, such as  during cooling operation. The
bridge circuit thus configured also causes refrigerant
to flow  into the main receiver 25 through the
entrance port of the main receiver 25, and causes the



refrigerant flowing out of the exit port of the main
receiver 25 to flow towards the heat 30 source-side
heat exchanger 23 after being expanded in the
heat-source-side expansion valve  3026 when the
refrigerant flows towards the heat-source-side heat
exchanger 23 from the  utilization-side heat exchanger
51, such as during heating operation. The liquid
refrigerant connection pipe 3006 connects the liquid
sides of the  utilization-side heat exchangers 51 of
the plurality of utilization units 3005 and the
liquid- 46 side gate valve 27 of the heat source unit
3002. The gas refrigerant connection pipe 3007
connects the gas sides of the utilization-side heat
exchangers 51 of the plurality of utilization  units
3005 and the gas-side gate valve 28 of the heat source
unit 3002. The liquid refrigerant  connection pipe
3006 and the gas refrigerant connection pipe 3007 are
refrigerant connection 5 pipes constructed on site
when the air conditioning device 3001 is newly
installed, and are  refrigerant connection pipes that
are diverted from an existing air conditioning device
when  either one or both of the heat source unit 3002
and the utilization unit 3005 are upgraded. The
portion of the refrigerant circuit herein that extends
from the utilization-side heat  exchanger 51 to the
heat-source-side heat exchanger 23 that includes the
liquid refrigerant _  10 connection pipe 3006, the
liquid-side gate valve 27, the bridge circuit 3024,
the main receiver 25, and the heat-source side
expansion valve 3026 constitutes the liquid-side
refrigerant  circuit 3011. The portion of the
refrigerant circuit that extends from the
utilization-side heat  exchanger 51 to the
heat-source-side heat exchanger 23 that includes the
gas refrigerant  connection pipe 3007, the gas-side
gate valve 28, the four-way directional valve 22, and
the 15 compressor 21 constitutes the gas-side
refrigerant circuit 3012. Specifically, the
refrigerant  circuit 3010 of the air conditioning
device 3001 includes the liquid-side refrigerant
circuit  3011 and the gas-side refrigerant circuit
3012. The air conditioning device 3001 is further
provided with a gas separation device 31  connected to
the liquid-side refrigerant circuit 3011. The gas
separation device 31 is a device  20 capable of
separating from the refrigerant the non-condensable
gas remaining in the liquid refrigerant connection
pipe 3006 and gas refrigerant connection pipe 3007,
and discharging  the non-condensable gas to the
outside of the refrigerant circuit 3010 by operating
the  



compressor 21 and recirculating the refrigerant in the
refrigerant circuit 3010, and is housed  in the heat
source unit 3002 in the present embodiment. Since the
gas separation device 31 in 25 this arrangement is the
same as the gas separation device 31 of the air
conditioning device 1  of the first embodiment,
description thereof is omitted. In this type of air
conditioning device 3001, the non-condensable gas
remaining in the  liquid refrigerant connection pipe
3006 and gas refrigerant connection pipe 3007 is
discharged from the refrigerant circuit 3010 using the
gas separation device 31 by 30 recirculating the
refrigerant in the refrigerant circuit 3010. This
operation can be performed  using the same
installation method as that of the air conditioning
device 1 of the first  embodiment. This installation
method is particularly useful in the case of a
multi-type air  conditioning device such as the air
conditioning device 3001 of the present embodiment,
47 because the pipe length and diameter of the
refrigerant connection pipes 3006 and 3007  thereof
are large compared to the refrigerant connection pipes
of a relatively small air  conditioning device such as
a room air conditioner or the like, and a large amount
of non- condensable gas must be discharged from the
refrigerant circuit 3010. 5 <2> MODIFICATION The gas
separation devices 231, 331, 431, 531, 631, 731, and
831 according to the  modifications of the first
embodiment, the gas separation device 1031 according
to the  second embodiment, the gas separation devices
1531, 1631, 1731, and 1831 according to the  third
embodiment and modifications thereof, the gas
separation devices 2031 and 2131 10 according to the
fourth embodiment and modification thereof, or the gas
separation devices  2531, 2631, and 2731 according to
the fifth embodiment and modifications thereof may be
employed as the gas separation device of the air
conditioning device 3001. A configuration may also be
adopted whereby helium gas is discharged from the
refrigerant circuit 3010 using the gas separation
device 31 by recirculating the refrigerant in  15 the
refrigerant circuit 3010 after substituting the
non-condensable gas with helium gas, as in  the sixth
embodiment. 



<EIGHTH EMBODIMENT> <1> STRUCTURE AND FEATURES OF THE
AIR CONDITIONING DEVICE Fig. 30 is a schematic diagram
of the refrigerant circuit of the air conditioning
device  20 3101 as an example of the refrigeration
device according to an eighth embodiment of the
present invention. The air conditioning device 3101 is
used exclusively for cooling and is  provided with a
heat source unit 3102, a utilization unit 5, and a
liquid refrigerant connection  pipe 6 and gas
refrigerant connection pipe 7 for connecting the heat
source unit 3002 with the  utilization unit 5. The
utilization unit 5, the liquid refrigerant connection
pipe 6, and the gas 25 refrigerant connection pipe 7
are the same as the utilization unit 5, liquid
refrigerant  connection pipe 6, and gas refrigerant
connection pipe 7 of the air conditioning device 1 of
the first embodiment, and description thereof is
therefore omitted. The heat source unit 3102 is
primarily composed of a compressor 21, a four-way
directional valve 22, a heat-source-side heat
exchanger 23, a main receiver 25, a heat-source  30
side expansion valve 26, a liquid-side gate valve 27,
and a gas-side gate valve 28. This air conditioning
device is used exclusively for cooling, and therefore
differs in that the four-way  directional valve 22 and
bridge circuit 24 provided to the heat source unit 2
of the first  embodiment are omitted in the heat
source unit 3102. However, the compressor 21, heat-
source-side heat exchanger 23, main receiver 25,
liquid-side gate valve 27, and gas-side gate 48 valve
28 herein are the same as the compressor 21,
heat-source-side heat exchanger 23, main  receiver 25,
liquid-side gate valve 27, and gas-side gate valve 28
of the air conditioning  device 1 of the first
embodiment, and description thereof is therefore
omitted. The portion of the refrigerant circuit that
extends from the utilization-side heat 5 exchanger 51
to the heat-source-side heat exchanger 23 that
includes the liquid refrigerant  connection pipe 6,
the liquid-side gate valve 27, and the main receiver
25 constitutes the  liquid-side refrigerant circuit
3111. The portion of the refrigerant circuit that
extends from the  utilization-side heat exchanger 51
to the heat-source-side heat exchanger 23 that
includes the  gas refrigerant connection pipe 7, the
gas-side gate valve 28, and the compressor 21 10
constitutes the gas-side refrigerant circuit 3112.
Specifically, the refrigerant circuit 3110 of  



the air conditioning device 3101 includes the
liquid-side refrigerant circuit 3111 and the gas- side
refrigerant circuit 3112. The air conditioning device
3101 is further provided with a gas separation device
31  connected to the liquid-side refrigerant circuit
3111. The gas separation device 31 is a device  15
capable of separating from the refrigerant the
non-condensable gas remaining in the liquid
refrigerant connection pipe 6 and gas refrigerant
connection pipe 7, and discharging the non-
condensable gas to the outside of the refrigerant
circuit 3110 by operating the compressor 21  and
recirculating the refrigerant in the refrigerant
circuit 3110. The device is housed in the  heat source
unit 3102 in the present embodiment. Since the gas
separation device 31 in this 20 arrangement is the
same as the gas separation device 31 of the air
conditioning device 1 of  the first embodiment,
description thereof is omitted. In this type of air
conditioning device 3101, the non-condensable gas
remaining in the  liquid refrigerant connection pipe 6
and gas refrigerant connection pipe 7 is discharged
from  the refrigerant circuit 3110 using the gas
separation device 31 by recirculating the refrigerant
25 in the refrigerant circuit 3110. This operation can
be performed using the same installation  method as
that of the air conditioning device 1 of the first
embodiment. <2> MODIFICATION The gas separation
devices 131, 231, 331, 431, 531, 631, 731, and 831
according to  the modifications of the first
embodiment, the gas separation devices 1031 and 1131
30 according to the second embodiment and modification
thereof, the gas separation devices  1531, 1631, 1731,
and 1831 according to the third embodiment and
modifications thereof, the  gas separation devices
2031 and 2131 according to the fourth embodiment and
modification  thereof, or the gas separation devices
2531, 2631, and 2731 according to the fifth 49
embodiment and modifications thereof may be employed
as the gas separation device of the  air conditioning
device 3101. A configuration may also be adopted
whereby helium gas is discharged from the  refrigerant
circuit 3110 using the gas separation device 31 by
recirculating the refrigerant in  5 the refrigerant
circuit 3110 after substituting the non-condensable
gas with helium gas, as in  



the sixth embodiment. <OTHER EMBODIMENTS> Embodiments
of the present invention were described above based on
the drawings,  but the specific structure of the
present invention is in no way limited to these
embodiments,  10 and the present invention may be
modified within a range that does not depart from the
intent  thereof. For example, in the aforementioned
embodiments, the present invention is applied to  an
air conditioning device capable of switching from
cooling operation, an air conditioning  device used
exclusively for cooling, or a multi-type air
conditioning device connected to a 15 plurality of
utilization units, but these examples are not
limiting, and the present invention  may also be
applied to an ice-storage-type air conditioning device
or other separate-type  refrigeration device.
INDUSTRIAL APPLICABILITY Using the present invention,
the separation efficiency of non-condensable gas in
the  20 separation membrane can be enhanced in a
refrigeration device provided with a configuration
whereby non-condensable gas remaining in the
refrigerant connection pipes at the time of on- site
installation can be separated and removed from a state
of mixture with the refrigerant in  the refrigerant
circuit using a separation membrane in order to
obviate the evacuation operation. 50 CLAIMS  1. A
method for installing a refrigeration device that
comprises: a heat source unit (2 - 802,1002, 1102,1502
- 1802, 2002, 2102, 2502 - 2802,  3002, 3102) having a
compressor (21) and a heat-source-side heat exchanger
(23);  a utilization unit (5,3005) having a
utilization-side heat exchanger 51; and a  refrigerant
connection pipe (6, 3006, 7, 3007) for connecting said
heat source unit  and said utilization unit,
comprising; a refrigerant circuit formation step for
forming a refrigerant circuit  (10,3010, 3110) by
connecting said heat source unit and said utilization
unit  



via said refrigerant connection pipe; and a
non-condensable gas discharge step for mixing a
refrigerant and an  noncondensable gas whose principal
component is an air component  remaining inside said
refrigerant connecting pipe by said refrigerant
circuit  formation step inside said refrigerant
circuit, operating said compressor,  recirculating the
refrigerant in said refrigerant circuit, cooling by a
cooler  and separating at least a portion of the
refrigerant that flows between said  heat-source-side
heat exchanger and said utilization-side heat
exchanger  into a liquid refrigerant and a gas
refrigerant that includes the  non-condensable gas
remaining in said refrigerant connection pipe,
separating said non-condensable gas using a separation
membrane (34b,  1034b, 2063b, 2064b) from said gas
refrigerant obtained by gas-liquid  separation, and
discharging the non-condensable gas to the outside of
said  refrigerant circuit. 2. The method for
installing a refrigeration device as recited in Claim
1, wherein in said non-condensable gas discharge step,
the refrigerant that flows between said
heat-source-side heat exchanger (23) and said
utilization-side heat exchanger (51) is  separated
into a liquid refrigerant and a gas refrigerant that
includes said  non-condensable gas, after which said
gas refrigerant obtained by gas-liquid  separation is
cooled. 3. The method for installing a refrigeration
device as recited in Claim I or Claim 2, further
comprising: an airtightness testing step for testing
the airtightness of said refrigerant connection  pipe
(6, 3006, 7,3007) prior to said non-condensable gas
discharge step; and an seal  gas releasing step for
releasing into the atmosphere the seal gas to reduce
the pressure thereof inside said refrigerant
connection pipe after said airtightness testing  step.
1/29  Fig. 1 



2 1 r?"' 31 4  33 40  32  10 i 37a 38  39 26  11 6 27
1 24c 24d  24 2a  37 3$a 24 35 39a 51-^ 36 25 23  28 7
I f2l  12 2/29  Fig. 2 34c ATMOSPHERE  34a S2 ^-34 34b
Si 40 COOLING REFRIGERANT r ^_ 3 1  RETURN VALVE L 32
f33 GAS PHASE  35 37 



~36 ---~ UOUID PHAS BRIDGE CIRCUIT  COOLING EXPANSION
VI/.  VALVE 38 39a 38a 25  39 GAS PHASE
HEAT-SOURCE-SIDE  > EXPANSION  VALVE  LIQUID PHASE
3/29  Fig. 3 102 101  131 33 32 26  137 24c 24d 24 21
L---------------------- j 4/29  Fig. 4 202 201  



231 I ~ 33 32  F- I i 37 25  236 L- -~ 236b 22  I 5/29
Fig. 5 302 301  331 33 332  25 I
L---------------------- J 6/29  Fig. 6 402 401  431 33
26  4139 24c 24d 24  25 LIILJ 7/29  



Fig. 7 502 501 531 34.  33 32  i FW: i  i
L--------------------- 8/29  Fig. 8 602 601 631 3 4
332  33 I  L L-- ------------- 9/29  Fig. 9 702 701 I
731 I  I 34~ 33  25  32 I  I  ~ J I 



I  L--------------------- 10/29  Fig. 10 802 801 831
4-34  ~ 40 I  F- 24b '24a `24  832 35 33 I I ~ I
25---- L --------------------- 11/29  Fig.. 1 1002
1001  L 1034c 1034b ~--1034 1040 --1031  1041 33 -32
10 i 37a --38  + 11041a 39 26  11 6 27 24c 24d  



F -I  38a 24b 24a 37 39a 24  . 51 36 25 23  28 T.2  H
2  5 2 21  1 L--------------------- 12/29  Fig. 12
1034c > ATMOSPHERE  034 1031  S3 1034a S4 1040  1034b-
1041a SECONDARY RECEIVER  COMPRESSOR 13/29  Fig. 13
1102 1101 - - - - - - - - - - - - - - - - -- -1034 33
-1 131  1114 32 



I 26  24c 24d 24 I I  L--------------------- 14/29
Fig. 14 1502 1501  ------------1--- - -- F 34c` 1531
34b --34  33 40 I  32 10 1561  37a ^-38 26  11 39 24c
24d  6 ( 27 ~ ~  24b 24a  I ~ I 38a 37-- 39a 24  1 135
5 36 25 23  7 ( 28 36a 



22  ~ 5 12 21  L-- HLt--- 15/29  Fig.. 5 SEPARATION
MEMBRANE DEVICE  40  f 33  COOLING REFRIGERANT RETURN
VALVE ---1531  GAS PHASE 35 f33,7 32 1561  o COOLING
LIQUID PHASE  EXPANSION VALVE 38  39 GAS REFRIGERANT
INTRODUCTION VALVE  LIQUID REFRIGERANT OUTFLOW VALVE
16/29  Fig.. 6 1602 1601  



----------- -_-L_---- 1631 ,-34  1661  33 ~.40  L
L----------------------J 17/29  Fig.. 7 1702 1701
------ -------~---~ F 1731 ,r--34  1661  33 -x-40 B
1561 I  i I i LJLi' 18/29  Fig. 1 8 1802 1801
------------~-- ---- 1831 `--34 33 40  I I -x-38  



1 1 ---39 24b 24a 24  25 ~  I I 1861 i  L_ ___1 I LLLJ
19/29  LIQUID GAS Fig. 19  REFRIGERANT REFRIGERANT
DISCHARGE INTRODUCTION  VALVE VALVE 39 ----38 25  GAS
PHASE HEAT-SOURCE-SIDE  EXPANSION VALVE  00 030"'o  oa
o  0 o LIQUID 00 00"0,0  O  00 PHASE 00 0oo E BRIDGE
CIRCUIT  1861 20/29  Fig. 20 



2002 2001  2042 ----- -------/,  ----~ - 2034c
Lfl2063b 2064b  2063-I-~ '-2064  12041 33 '-2031 2040
--2034  37a 32 10 ~ 2041a --38  l iii 26  39 6 27 24c
24d i  24b241,  37 38a 135 39a 24 51 36 25 23  L7- 1 2
7 28 t2  5 12 Lt ---- L--- 21/29  cn 0 



O  IN  U ) CU  -'7 N tnl (nl  O N  O N w  F- ~  N n O
d' c0 0 dT- z  - 0  O O N O w  N N N U) Ix  o  LLJ >
it  In to  o  `- U  O N a  .~ 0 0 N N 22/29  Fig. 22
2102 2101 F ------------ / '--- / ------ 



2064-1-ti i 2134 I  2063-I 2040 2131  2041 2041a I I i
L----------------------I 23/29  Fig. 23 2034c  2064 >
ATMOSPHERE  S8 /2134 2131  2034b 2134d S7 2040  S5
2063b Ss  2063 }  2041 2134a 2041a T  SECONDARY
RECEIVER  W COMPRESSOR 24/29  Fig. 24 2502 2501  -----
------ ------ - 34c 7  2531 34b ,r---34 



2565  33 40 32  10 37a ^-38 26  11 39 24c 24d  6 27
24b 24a  L 38a \  37- 39a 24  .35 51 {36- 25 23  I I 7
28 F2 2  5 ,  12 1 L-- ---------------- 25/29  Fig. 25
2565  DISCHARGE VALVE 26/29  Fig. 26 2602, 2702 2601,
2701  



1034c 1  1034b ,- -1034 1040 2665, 2765  1041 33 37a
f_32 2631, 2731  10 I I T + 1041a 'x-38 26  11 39 24c
24d  6 27 F-- L  38a 1224a \ 4  37 39a 4  35 36 25 23
51 7 1 28 36a 2  5 12 1  L---------------------- J
27/29  Fig. 27 2665c > ATMOSPHERE  



2665b 2665a ,--2665  DISCHARGE VALVE  2765c  Fig. 28 >
ATMOSPHERE  2765b  2765a -2765  DISCHARGE VALVE 28/29
Fig. 29 3002 3001  ------ -------~-- 34c  31 34b ---34
33 40 32  3010' 37a ^-38  3011 39 3026  3006 127 c
3052 ; I 38a 24b 2a (I 37- 39a 3024 51 35 36 25 23  I
I 



28 36a  LT 22  3005 3007 i f I  3012 21 29/29  Fig. 30
3102 3101  34c 31 34b ,-34  33 3 40 32  3110 37a -x-38
26  3111 39 6 27 35 38a  37-- 39a 51 36 25 23  1 28 7
36a  3112 21  L--------------------- 






