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Description
[BACKGROUND OF THE INVENTION]
1. Technical Field

[0001] The embodiments of the present disclosure
relate to a refrigerant storage container and a refriger-
ant storage method using the same.

2. Description of the Related Art

[0002] A refrigerant is a substance that absorbs heat
in a heat pump applied to air conditioners, refrigerators,
cooling towers, or similar devices included in thermal
management systems.

[0003] Recently, the types of heat pumps used in-
doors and outdoors have been diversified, and due to
the development of electric vehicles and related electri-
cally powered technologies, miniaturized heat pumps
are required. Accordingly, combinations of refrigerants
that may have a coefficient of performance optimized
for each heat pump are being developed.

[0004] For example, when a combination of two or
more types of refrigerants is used, a change in its com-
position may cause a difference in the coefficient of
performance of the heat pump. However, in the case of
a non-azeotropic refrigerant mixture, which is a mixture
of two or more types of refrigerants having different
characteristics such as different boiling points, the com-
position of the refrigerant may change during pro-
cesses such as storage and transportation.

[0005] Therefore, there is a need to develop a refrig-
erant storage container that may suppress a change in
the composition of a non-azeotropic refrigerant mixture
during subdivided storage of the same.

[SUMMARY OF THE INVENTION]

[0006] Embodiments of the present disclosure pro-
vide a refrigerant storage container that may suppress
a change in composition of a refrigerant mixture during
small-batch storage.

[0007] Embodiments of the present disclosure pro-
vide a refrigerant storage method using the refrigerant
storage container.

[0008] According to a first general aspect of the pre-
sent disclosure, a refrigerant storage container in-
cludes: a main body including a storage space that is
adapted for storing a refrigerant, and a headspace on
top of the storage space; a headspace adjustment part
disposed in the headspace and provided with a gas-
phase refrigerant communication port communicating
with the headspace; and an opening/closing control de-
vice coupled to the gas-phase refrigerant communica-
tion port and configured to selectively open or close the
headspace adjustment part with respect to the head-
space.
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[0009] In an embodiment, the storage space of the
main body may be charged with the refrigerant in an
amount of 30 volume% or more with respect to an inter-
nal volume of the main body. Preferably, the storage
space of the main body is charged with the refrigerant
in an amount of 90 volume% or less relative to an inter-
nal volume of the main body.

[0010] In an embodiment, the headspace adjustment
part may have a sealed internal space with a fixed vo-
lume when closed by the opening/closing control de-
vice. In an embodiment, the internal space of the head-
space adjustment part may be have 1 volume% or
more, preferably 2 volume% or more, more preferably
3 volume% or more, even more preferably 4 volume%
or more, most preferably 5 volume% or more, and 20
volume% or less, preferably 19 volume% or less, more
preferably 18 volume% or less, even more preferably
16 volume% or less, most preferably 15 volume% or
less with respect to the internal volume of the main
body. In an embodiment, the gas-phase refrigerant
communication port may be positioned on top of the
headspace adjustment part to communicate with an
upper region of the headspace.

[0011] In an embodiment, the headspace adjustment
part may include a first wall that is arranged to partition
the headspace and an internal space of the headspace
adjustment part, and a second wall formed by or
coupled to an inner wall of the main body, and may
include the internal space between the first wall and
the second wall.

[0012] In an embodiment, the second wall may be
integrally formed with the inner wall of the main body,
and the first wall may be disposed to be spaced apart
from an inner side of the second wall.

[0013] In an embodiment, the headspace adjustment
part may include a plurality of internal partition walls
that are arranged to divide the internal space into a
plurality of compartments.

[0014] In an embodiment, the plurality of internal par-
tition walls may extend downward from an upper inner
wall of the headspace adjustment part, and a lower end
of each of the internal partition walls may be connected
to a lower inner wall of the headspace adjustment part.
[0015] In an embodiment, each of the plurality of
compartments may be provided with a gas-phase re-
frigerant communication port and have an opening/-
closing control device coupled to each of the gas-phase
refrigerant communication ports.

[0016] In an embodiment, the refrigerant storage
container may further include a liquid inflow prevention
part coupled to an end of the gas-phase refrigerant
communication port and configured to allow gas to
pass through and block an inflow of a liquid refrigerant.
[0017] In an embodiment, the refrigerant storage
container may further include a rib protruding from the
inner wall of the main body and configured to support
the headspace adjustment part.

[0018] In an embodiment, the refrigerant storage
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container may include a controller that is connected to
the opening/closing control device.

[0019] In an embodiment, the opening/closing control
device may be in a closed position when a discharge
amount of the refrigerant is 10 wt% or more of an initial
charging amount.

[0020] In an embodiment, the refrigerant may include
a non-azeotropic refrigerant mixture.

[0021] In an embodiment, the non-azeotropic refrig-
erant mixture may include a first refrigerant, and a sec-
ond refrigerant having a boiling point difference of 10
°C or more from the boiling point of the first refrigerant.
Preferably, said boiling point difference is 12 °C or
more, more preferably 15 °C or more, and even more
preferably 20 °C or more. Optionally, the first refrigerant
is selected from one or more of the group consisting of
carbon dioxide (R-744), difluoromethane (R-32) and
1,1-difluoroethylene (R-1132a).

[0022] According to another general aspect of the
present disclosure, a refrigerant storage method using
a refrigerant storage container is provided, which in-
cludes: charging a refrigerant into a storage space of a
main body to form a headspace on top of the storage
space; maintaining a headspace adjustment part in an
open state with respect to the headspace through a
gas-phase refrigerant communication port of the head-
space adjustment part disposed in the headspace;
checking a discharge amount of the refrigerant stored
in the storage space according to use of the refrigerant;
and closing the headspace adjustment part with re-
spect to the headspace when the discharge amount of
the refrigerant is 10 wt% or more of an initial charging
amount.

[0023] In an embodiment, the closing of the head-
space adjustment part with respect to the headspace
may include switching an opening/closing control de-
vice coupled to the gas-phase refrigerant communica-
tion port to a closed position, by a controller.

[0024] In an embodiment, a liquid inflow prevention
part coupled to an end of the gas-phase refrigerant
communication port allows gas to pass through and
block an inflow of a liquid refrigerant.

[BRIEF DESCRIPTION OF THE DRAWINGS]

[0025] The above and other objects, features and
other advantages of the embodiments of the present
disclosure will be more clearly understood from the fol-
lowing detailed description taken in conjunction with the
accompanying drawings, in which:

FIG. 1 is a schematic view of a refrigerant storage
container according to an embodiment of the pre-
sent disclosure;

FIG. 2 is a schematic view of a refrigerant storage
container according to another embodiment of the
present disclosure;

FIG. 3 is a schematic view of a refrigerant storage
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container according to another embodiment of the
present disclosure;

FIG. 4 is a schematic view of a refrigerant storage
container according to another embodiment of the
present disclosure; and

FIG. 5 is a flowchart of a refrigerant storage meth-
od according to an embodiment of the present dis-
closure.

[DETAILED DESCRIPTION OF THE INVENTION]

[0026] Hereinafter, exemplary embodiments of the
present disclosure will be described in detail with refer-
ence to the accompanying drawing so that those skilled
in the art may readily practice the present disclosure.
[0027] The refrigerants included in the refrigerant
mixture may be, e.g., natural refrigerants, chlorofluoro-
carbon (CFC)-based refrigerants, hydrochlorofluorocar-
bon (HCFC)-based refrigerants, hydrofluorocarbon
(HFC)-based refrigerants, hydrofluoroolefin
(HFO)-based refrigerants, or any combinations thereof.
[0028] The natural refrigerant is a substance that ex-
ists naturally on earth and is not an artificial compound.
The natural refrigerant may include, e.g., ammonia
(R-717), carbon dioxide (R-744), propane (R-290), pro-
pylene (R-1270), butane (R-600a), or other documen-
ted natural refrigerants such as water (R-718), or any
combinations thereof.

[0029] The chlorofluorocarbon (CFC)-based refriger-
ant is a refrigerant composed of chlorine atoms (Cl),
fluorine atoms (F), and carbon atoms (C). The chloro-
fluorocarbon (CFC)-based refrigerant may include,
e.g., trichlorofluoromethane (R-11), dichlorodifluoro-
methane (R-12), 1,1,2-trichlorotrifluoroethane (R-113),
1,2-dichlorotetrafluoroethane (R-114), chloropentafluor-
oethane (R-115), or other compounds that have been
used in refrigeration and comprise Cl, F, and C, or any
combinations thereof.

[0030] The hydrochlorofluorocarbon (HCFC)-based
refrigerant is a refrigerant composed of hydrogen
atoms (H), chlorine atoms (Cl), fluorine atoms (F), and
carbon atoms (C). The hydrochlorofluorocarbon
(HCFC)-based refrigerant may include, e.g., difluoro-
chloromethane (R-22), 2,2-dichloro-1,1,1-trifluor-
oethane (R-123), chlorotetrafluoroethane (R-124), 1-
chloro-1,1-difluoroethane (R-142b), or other documen-
ted compounds that can be assigned to the group of
HCFC-based refrigerants, or any combinations thereof.
[0031] The hydrofluorocarbon (HFC)-based refriger-
ant is a refrigerant composed of hydrogen atoms (H),
fluorine atoms (F), and carbon atoms (C). The hydro-
fluorocarbon (HFC)-based refrigerant may include,
e.g., difluoromethane (R-32), trifluoroiodomethane
(R-13I1), 1,1-difluoroethane (R-152a), pentafluor-
oethane (R-125), 1,1,1-trifluoroethane (R-143a), tri-
fluoromethane (R-23), fluoroethane (R-161),
1,1,1,2,3,3,3-heptafluoropropane (R-227ea),
1,1,1,2,3,3-hexafluoropropane (R-236ea), 1,1,1,3,3,3-
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hexafluoropropane (R-236fa), 1,1,1,3,3-pentafluoropro-
pane (R-245fa), 1,1,1,3,3-pentafluorobutane
(R-365mfc), or other documented compounds that can
be assigned to the group of HFC-based refrigerants, or
any combinations thereof.

[0032] The hydrofluoroolefin (HFO)-based refrigerant
is a refrigerant composed of hydrogen atoms (H), fluor-
ine atoms (F), and carbon atoms (C), and having at
least one double bond between the carbon atoms. The
hydrofluoroolefin (HFO)-based refrigerant may include,
e.g., 1,1,2-trifluoroethylene (R-1123), 2,3,3,3-tetrafluor-
opropene (R-1234yf), 1,3,3,3-tetrafluoropropene
(R-1234ze), 1,2,3,3-tetrafluoropropene (R-1234ye),
3,3,3-trifluoropropene (R-1243zf), 1,1-difluoroethylene
(R-1132a), 1,2,3,3,3-pentafluoropropene (R-1225ye),
or other documented compounds that can be assigned
to the group of HFO-based refrigerants, or any combi-
nations thereof.

[0033] The refrigerant mixture may be classified into
an azeotropic refrigerant mixture and a non-azeotropic
refrigerant mixture (also referred to as a zeotropic re-
frigerant mixture).

[0034] An azeotropic refrigerant mixture may refer to
a constant refrigerant in which the boiling points of the
respective refrigerants before mixing are the same, and
its composition does not change in all states. For ex-
ample, an azeotropic refrigerant mixture may refer to a
refrigerant mixture whose composition does not change
during the condensation or evaporation process of the
refrigerant mixture. In the case of an azeotropic refrig-
erant mixture, since the boiling point is fixed at a con-
stant temperature, the composition may not be sepa-
rated during storage and transport of the refrigerant,
but its applicability may be poor because it can only be
used with a fixed composition ratio. In addition, since
many azeotropic refrigerant mixtures are based on hy-
drochlorofluorocarbon (HCFC)-based refrigerants or
chlorofluorocarbon (CFC)-based refrigerants contain-
ing chlorine (CI), they may cause ozone layer depletion.
Accordingly, a non-azeotropic refrigerant mixture with a
low Global Warming Potential (GWP) may be used in-
stead of an azeotropic refrigerant mixture.

[0035] A non-azeotropic refrigerant mixture (i.e., a
zeotropic refrigerant mixture) may refer to a refrigerant
in which the boiling points of the respective refrigerants
before mixing are different from each other, and which
has properties different from those of the refrigerants
before mixing. For example, a non-azeotropic refriger-
ant mixture may refer to a refrigerant mixture whose
composition changes during the condensation or eva-
poration process of the refrigerant mixture. The non-
azeotropic refrigerant mixture has a lower GWP than
the azeotropic refrigerant mixture, and has the advan-
tage of being easily optimized for a heat pump in which
the refrigerant mixture is used by freely designing the
composition of the refrigerant mixture.

[0036] However, due to the characteristics of the
non-azeotropic refrigerant mixture, a change in compo-
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sition may easily occur because the boiling points of
the respective refrigerants included in the refrigerant
mixture are different. In particular, a change in the com-
position of the refrigerant mixture may occur during the
storage process of the refrigerant mixture, which may
reduce the performance of the refrigerant.

[0037] A refrigerant storage container according to
example embodiments of the present disclosure may
store a refrigerant mixture, e.g., a non-azeotropic refrig-
erant mixture, while keeping the change in its composi-
tion small during the storage and/or transportation of
refrigerants, or during their use or application in refrig-
eration processes.

[0038] FIG. 1 is a schematic diagram of a refrigerant
storage container according to an embodiment of the
present disclosure; FIG. 2 is a schematic diagram of a
refrigerant storage container according to another em-
bodiment of the present disclosure; FIG. 3 is a sche-
matic diagram of a refrigerant storage container ac-
cording to another embodiment of the present disclo-
sure; and FIG. 4 is a schematic diagram of a refrigerant
storage container according to another embodiment of
the present disclosure.

[0039] Referring to FIGS. 1 to 4, a refrigerant storage
container 10 according to an embodiment of the pre-
sent disclosure includes a main body 100 including a
storage space 101 in which a refrigerant is stored and a
headspace 102 formed in an upper portion of the main
body 100 above the storage space 101; a headspace
adjustment part 110 disposed in the headspace 102
and having a gas-phase refrigerant communication port
115 communicating with the headspace 102; and an
opening/closing control device 120 coupled to the gas-
phase refrigerant communication port 115 to selectively
open or close the headspace adjustment part 110 with
respect to the headspace 102.

[0040] A main body 100 according to an embodiment
of the present disclosure may include a storage space
101 in which a liquid refrigerant is stored, and a head-
space 102 formed in an upper portion of the storage
space 101.

[0041] The main body 100 may provide a region in
which a refrigerant is accommodated and a region in
which the refrigerant is not accommodated, distin-
guished from each other. The storage space 101 is a
region in which a liquid refrigerant is accommodated,
and the headspace 102 may be a region that is con-
tinuously formed in an upper portion of the storage
space 101 and in which the refrigerant is vaporized
and exists in a gas state. Hereinafter, the refrigerant
existing in the gas state may be referred to as a "gas-
phase refrigerant".

[0042] The main body 100 may be formed in a sealed
container structure such as a cylindrical or prismatic
shape, and the storage space 101 and the headspace
102 may be naturally partitioned based on the liquid
level of the refrigerant without a separate partition wall.
[0043] According to an embodiment, a refrigerant in-
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let/outlet 140, through which the refrigerant enters and
exits, may be disposed on one side of the main body
100.

[0044] The refrigerant inlet/outlet 140 may be a pas-
sage through which the refrigerant flows into or is dis-
charged from the storage space 101 of the main body
100. Accordingly, the main body 100 may communicate
with the outside (for example, a heat pump, etc.)
through the refrigerant inlet/outlet 140.

[0045] According to an embodiment, depending on
the design of a refrigerant system, the refrigerant inle-
t/outlet 140 may be connected to the storage space
101, and may also be connected to the headspace
102. For example, when connected to the storage
space 101, the refrigerant inlet/outlet 140 may be
formed on a lower side of the main body 100, and when
connected to the headspace 102, the refrigerant inle-
t/outlet 140 may be formed on an upper side of the
main body 100.

[0046] Referring to FIG. 1, in an embodiment, the re-
frigerant inlet/outlet 140 may be disposed in an upper
portion of the main body 100. According to an embodi-
ment, the refrigerant inlet/outlet 140 may be an opening
formed through an upper wall of the main body 100. For
example, the refrigerant inlet/outlet 140 may be con-
nected to an external pipe. In this case, an on/off valve
may be coupled to the refrigerant inlet/outlet 140 so
that charging and discharging of the refrigerant may be
controlled.

[0047] According to an embodiment of the present
disclosure, the refrigerant may be charged through the
refrigerant inlet/outlet 140 in an amount of 30 volume%
or more with respect to the internal volume of the main
body 100. In addition, the refrigerant stored in the sto-
rage space 101 may be discharged to the outside
through the refrigerant inlet/outlet 140.

[0048] When the charging rate or quantity of the re-
frigerant is less than 30 volume%, the volume of the
headspace excessively increases, and thus the abso-
lute amount of vaporized refrigerant increases. There-
fore, even if the opening and closing control of the
opening/closing control device is performed, the possi-
bility of accumulation of a compositional imbalance, in
which the composition ratio of the refrigerant changes,
may increase.

[0049] In addition, when the charging rate of the re-
frigerant is excessively high (e.g., 90 volume% or
more), the liquid-state refrigerant expands according to
a temperature change, which may cause the refrigerant
storage container to rupture. Therefore, it should be
avoided to charge an excessive amount of refrigerant
in order to ensure safe and stable operation.

[0050] According to an embodiment, the refrigerant
may be charged in an amount of 30 volume% to 90
volume%, 40 volume% to 90 volume%, 50 volume% to
90 volume%, 60 volume% to 90 volume%, 70 volume%
to 90 volume%, or 80 volume% to 90 volume%, based
on the internal volume of the main body 100.
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[0051] According to an embodiment, the refrigerant
may be a non-azeotropic refrigerant mixture. For exam-
ple, the refrigerant mixture may include refrigerants
with a large difference in boiling point. Herein, a large
difference in boiling point may refer to a difference of at
least 10 °C, more preferably at least 12 °C, even more
preferably at least 15 °C, and most preferably at least
20 °C.

[0052] According to an embodiment, a refrigerant A
has the lowest boiling point among a plurality of refrig-
erant components constituting the non-azeotropic re-
frigerant mixture. Other refrigerants have a higher boil-
ing point than the low-boiling refrigerant A. Here, the
non-azeotropic refrigerant mixture may be formed of a
composition including the refrigerant A with a low boil-
ing point and another refrigerant having a boiling point
difference of 10 °C or more from the refrigerant A. In
this case, the non-azeotropic refrigerant mixture may
exhibit different composition ratios of each component
in a liquid state and a gas state.

[0053] According to an embodiment, the refrigerant
with the lowest boiling point among the refrigerant mix-
tures may have a boiling point that is 10 °C, 12 °C, 15
°C, or 20 °C or more lower than those of other refriger-
ants.

[0054] For example, the refrigerant mixture may in-
clude a refrigerant with the lowest boiling point and a
refrigerant having a boiling point difference of 10 °C, 12
°C, 15 °C, or 20 °C or more from the refrigerant with the
lowest boiling point.

[0055] In some embodiments, the boiling point differ-
ence between other refrigerants, excluding the refriger-
ant with the lowest boiling point among the refrigerant
mixtures, may be within 8 °C, within 5 °C, within 3 °C,
or within 1 °C.

[0056] According to an embodiment, the refrigerant A
with the lowest boiling point may be carbon dioxide
(R-744), difluoromethane (R-32), or 1,1-difluoroethy-
lene (R-1132a), etc. The refrigerant A may also be re-
ferred to as the first refrigerant A.

[0057] For example, the refrigerant with the lowest
boiling point may be carbon dioxide (R-744). Carbon
dioxide is a type of natural refrigerant, has an ozone
Depleting Potential (ODP) of 0, a GWP of 1, and may
be non-toxic, and non-explosive. Accordingly, while the
eco-friendliness and stability of a refrigerant mixture in-
cluding carbon dioxide (R-744) are improved, the cool-
ing/heating capacity of a heat pump using the refriger-
ant mixture may be improved.

[0058] For example, the refrigerant A with the lowest
boiling point may be difluoromethane (R-32). Difluoro-
methane (R-32) is a type of hydrofluorocarbon
(HFC)-based refrigerant, has an ODP of 0, and may
have high heat transfer performance and energy effi-
ciency. Accordingly, while the eco-friendliness and sta-
bility of a refrigerant mixture including difluoromethane
(R-32) are improved, the cooling/heating capacity of a
heat pump using the refrigerant mixture may be im-
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proved.

[0059] For example, the refrigerant with the lowest
boiling point may be 1,1-difluoroethylene (R-1132a).
1,1-Difluoroethylene (R-1132a) is a type of hydrofluor-
oolefin (HFO)-based refrigerant, has an ODP of 0, and
a GWP of less than 1. Accordingly, while the eco-
friendliness of a refrigerant mixture including 1,1-di-
fluoroethylene (R-1132a) is improved, the cooling/heat-
ing capacity of a heat pump using the refrigerant mix-
ture may be improved.

[0060] According to an embodiment, when the
amount of the refrigerant accommodated in the storage
space 101 decreases, the region corresponding to the
headspace 102 may increase. More specifically, a vo-
lume of the headspace 102 is increased with respect to
a total volume of the storage space 101 and the head-
space 102, the former storage space 101 and the latter
headspace 102 being filled with liquid and gas, respec-
tively. In this case, the amount of the gas-phase refrig-
erant increases, and thus the equilibrium condition be-
tween the refrigerant and the gas-phase refrigerant
may change.

[0061] In general, among the refrigerants included in
a liquid-state refrigerant mixture, the vaporization
amount of a refrigerant with a relatively low boiling point
is greater than the vaporization amount of a refrigerant
with a relatively high boiling point.

[0062] Accordingly, when the amount of the gas-
phase refrigerant increases and thus an area corre-
sponding to the headspace 102 increases, a composi-
tion ratio of a refrigerant with a relatively low boiling
point among refrigerants included in the gas-phase re-
frigerant increases, and a composition ratio of the re-
frigerant with a relatively low boiling point among the
refrigerants included in the refrigerant may decrease.
[0063] Accordingly, the composition ratio between
the refrigerants included in the refrigerant deviates from
a composition ratio range between the refrigerants at
the time of initial manufacturing. Accordingly, when a
heat pump is operated using the refrigerant stored in
the refrigerant storage container 10, cooling or heating
efficiency may be reduced.

[0064] The refrigerant storage container 10 accord-
ing to an embodiment of the present disclosure may
maintain a composition ratio between refrigerants in-
cluded in a liquid-state refrigerant mixture by separately
providing a headspace adjustment part 110 in the
headspace 102.

[0065] For example, as an amount of the refrigerant
stored in the refrigerant storage container 10 de-
creases, a volume of the headspace 102 may increase,
and a component with the lowest boiling point among
the refrigerants may be vaporized or evaporated. To
prevent a change in the composition of the refrigerant
due to this, the volume of the headspace 102 may be
adjusted through opening/closing of the headspace ad-
justment part 110 to maintain the gas-phase refrigerant
without a change in composition, and as the composi-
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tion of the gas-phase refrigerant is maintained, the
composition of the refrigerant may also be maintained.
[0066] The headspace adjustment part 110 according
to an embodiment of the present disclosure is disposed
in the headspace 102 inside the main body 100 and
may include a gas-phase refrigerant communication
port 115 that communicates with the headspace 102.
[0067] The headspace adjustment part 110 includes
a sealable internal space therein and may be disposed
in an upper region inside the main body 100. For exam-
ple, based on a height direction, a centerline of the
headspace adjustment part 110 (perpendicular to the
height direction) may be located above a centerline of
the main body 100 (perpendicular to the height direc-
tion).

[0068] According to an embodiment, the headspace
adjustment part 110 is located inside the headspace
102 and may be coupled to an inner wall of the main
body 100 or disposed to be spaced apart from the inner
wall of the main body 100.

[0069] The gas-phase refrigerant communication port
115 may be a passage connecting the internal space of
the headspace adjustment part 110 and the headspace
102. According to an embodiment, the gas-phase re-
frigerant communication port 115 may be formed in an
upper portion of the headspace adjustment part 110.
For example, the gas-phase refrigerant communication
port 115 may be disposed upward to communicate with
an upper region of the headspace 102. According to an
embodiment, the gas-phase refrigerant communication
port 115 may be a path through which a gas-state re-
frigerant moves, and may be located in an upper por-
tion of the headspace adjustment part 110 to prevent a
liquid-state refrigerant from flowing in.

[0070] According to an embodiment of the present
disclosure, when the headspace adjustment part 110 is
closed by the opening/closing control device 120, it
may have a fixed volume with a sealed internal space.
Accordingly, the volume inside the headspace adjust-
ment part 110 may be kept constant against an external
force or an internal pressure change.

[0071] According to an embodiment, the headspace
adjustment part 110 may be formed in a structure in
which a volume of its own internal space is not de-
formed regardless of whether the gas-phase refrigerant
communication port 115 is open or closed. According to
an embodiment, the headspace adjustment part 110
may be formed of a rigid material, e.g., any one of a
metal material, a synthetic resin material, and a compo-
site material.

[0072] The internal space of the headspace adjust-
ment part 110 according to an embodiment of the pre-
sent disclosure may be formed to be 1 volume% or
more and 20 volume% or less with respect to the inter-
nal volume of the main body 100.

[0073] According to an embodiment, the internal vo-
lume of the main body 100 may be set as a reference
volume, and a volume of the internal space of the head-
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space adjustment part 110 may be designed as a ratio
to the reference volume.

[0074] For example, the internal space of the head-
space adjustment part 110 may be formed to be 1 vo-
lume% or more and 20 volume% or less, 2 volume% or
more and 19 volume% or less, 3 volume% or more and
18 volume% or less, 4 volume% or more and 17 vo-
lume% or less, or 5 volume% or more and 15 volume%
or less, with respect to the internal volume of the main
body 100.

[0075] Within the above range, it is possible to pre-
vent a change in the composition of the refrigerant
stored in the refrigerant storage container 10 while also
preventing an increase in refrigerant transportation
costs that occurs as an amount of refrigerant that can
be stored in the refrigerant storage container 10 de-
creases.

[0076] For example, the headspace adjustment part
110 may be closed when the headspace 102 occupies
5 volume% or more, 6 volume% or more, 7 volume% or
more, 8 volume% or more, 9 volume% or more, 10
volume% or more, 11 volume% or more, 12 volume%
or more, 13 volume% or more, 14 volume% or more, or
15 volume% or more with respect to the internal vo-
lume of the main body 100. Accordingly, it is possible
to reduce the volume of the headspace 102 that in-
creases due to the use of the refrigerant, thereby pre-
venting a change in the composition of the refrigerant
stored in the refrigerant storage container 10.

[0077] According to an embodiment of the present
disclosure, the gas-phase refrigerant communication
port 115 may be formed in an upper portion of the
headspace adjustment part 110 and disposed to com-
municate with an upper region of the headspace 102.
Accordingly, the space inside the headspace adjust-
ment part 110 may be opened to the headspace 102
through the gas-phase refrigerant communication port
115. In addition, it is possible to prevent the gas-phase
refrigerant existing in the headspace 102 from being
mixed with a liquid-state refrigerant.

[0078] According to an embodiment, the gas-phase
refrigerant communication port 115 may be formed as
a through-hole, a tubular passage, or a nozzle-type
passage. According to an embodiment, the gas-phase
refrigerant communication port 115 may be integrally
formed on a top wall surface of the headspace adjust-
ment part 110. According to an embodiment, the gas-
phase refrigerant communication port 115 may be
formed by being coupled as a separate member to an
upper end of the headspace adjustment part 110.
[0079] The headspace adjustment part 110 according
to an embodiment of the present disclosure includes a
first wall 111 that partitions the headspace 102 and the
internal space of the headspace adjustment part 110,
and a second wall 112 that is formed by or coupled to
the inner wall of the main body 100, and may include
an internal space between the first wall 111 and the
second wall 112.
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[0080] For example, the first wall 111 may have a flat
plate shape, a curved surface shape, or a cylindrical
curved surface shape. The second wall 112 may be
the inner wall of the main body 100 itself or may be
formed by being joined to the inner wall of the main
body 100. For example, the second wall 112 may be
welded or mechanically connected to the inner wall of
the main body 100.

[0081] According to an embodiment, the internal
space may be a sealed space formed between the first
wall 111 and the second wall 112.

[0082] Referring to FIG. 2, according to an embodi-
ment of the present disclosure, the second wall 112 is
integrally formed with the inner wall of the main body
100, and the first wall 111 may be disposed spaced
apart inside the second wall 112.

[0083] According to an embodiment, the second wall
112 may be integrally formed with the inner wall of the
main body 100. For example, the second wall 112 may
be continuously formed of the same material as the
inner wall of the main body 100 so that no joint bound-
ary is formed between the main body 100 and the sec-
ond wall 112.

[0084] In addition, the second wall 112 may be
molded simultaneously with the inner wall of the main
body 100. For example, the second wall 112 may be
integrally formed with the inner wall of the main body
100 by injection molding, extrusion molding, or casting.
Accordingly, when the second wall 112 is integrally
formed with the inner wall of the main body 100, the
headspace adjustment part 110 may be structurally
more stable, and sealing performance may be stably
maintained.

[0085] According to an embodiment, the first wall 111
may be disposed concentrically inside the second wall
112. That is, it may be formed such that a central axis
of the first wall 111 and a central axis of the second wall
112 coincide.

[0086] According to an embodiment, when the main
body 100 is formed as a rectangular tube, the second
wall 112 and the first wall 111 may be disposed inside,
spaced apart from the second wall 112 by a predeter-
mined distance.

[0087] Accordingly, an internal space may be formed
between the first wall 111 and the second wall 112.
According to an embodiment, the internal space may
be uniformly formed along an inner circumference of
the main body 100. Thereby, a change in internal pres-
sure due to opening/closing of the gas-phase refriger-
ant communication port 115 may be uniformly propa-
gated in a circumferential direction. As a result, the
volume of the headspace 102 may be quickly adjusted,
and a change in the composition of the refrigerant may
be suppressed.

[0088] Referring to FIG. 3, a headspace adjustment
part 110 according to an embodiment of the present
disclosure may include a plurality of internal partition
walls 113 that divide an internal space into a plurality of
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compartments 113a.

[0089] According to an embodiment, the plurality of
internal partition walls 113 may partition the internal
space of the headspace adjustment part 110 into a
plurality of mutually independent compartments 113a.
Each compartment 113a may be formed in a sealed
structure such that gas (e.g., a gas-phase refrigerant)
does not communicate with other compartments.
[0090] According to an embodiment, the plurality of
internal partition walls 113 may be disposed connected
to an inner wall of the headspace adjustment part 110.
According to an embodiment, the plurality of internal
partition walls 113 may extend downward from an
upper inner wall of the headspace adjustment part 110,
and a lower end of the internal partition walls 113 may
be connected to a lower inner wall of the headspace
adjustment part 110. According to an embodiment, they
may extend from a sidewall of the headspace adjust-
ment part 110 toward a center. Thereby, the compart-
ments 113a may be arranged in parallel.

[0091] According to an embodiment, the plurality of
internal partition walls 113 may be formed in a radial
shape so that the compartments may be arranged ra-
dially.

[0092] According to an embodiment, each compart-
ment 113a may be formed as a sealed space. Accord-
ing to an embodiment, an upper portion, a side portion,
and a lower portion of each compartment 113a may be
formed to be surrounded by a wall to maintain each
compartment 113a as an independent sealed space.
The volume of each compartment 113a may be formed
to be the same, and may be formed to have different
volumes as needed.

[0093] As such, as an effective volume of each com-
partment 113a (for example, the volume of the internal
space communicating with the headspace) is indepen-
dently set by the plurality of internal partition walls 113,
the number of compartments 113a to be opened/closed
may be adjusted according to a discharge amount of
the refrigerant. Thereby, the effective volume of the in-
ternal space is changed stepwise in proportion to the
discharge amount, so that the volume of the headspace
102 may be adjusted corresponding to the discharge
amount.

[0094] Referring to FIG. 3, a plurality of compart-
ments 113a according to an embodiment of the present
disclosure may each include a gas-phase refrigerant
communication port 115, and may include an opening/-
closing control device 120 coupled to each of the gas-
phase refrigerant communication ports 115.

[0095] According to an embodiment, the plurality of
compartments 113a may each include a gas-phase re-
frigerant communication port 115. According to an em-
bodiment, a gas-phase refrigerant communication port
115 may be formed in an upper region of each compart-
ment 113a.

[0096] According to an embodiment, the plurality of
compartments 113a may each include an opening/clos-
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ing control device 120 coupled to the gas-phase refrig-
erant communication port 115. Each opening/closing
control device 120 may selectively open or close a cor-
responding compartment 113a with respect to the
headspace 102.

[0097] Thereby, the effective volume of the internal
space may be adjusted stepwise in proportion to the
discharge amount, so that the volume of the headspace
102 may be adjusted corresponding to the discharge
amount. Accordingly, the composition of the gas-phase
refrigerant existing in the headspace 102 is maintained
constant, and the composition of the refrigerant may
also be maintained.

[0098] Referring to FIGS. 1 to 4, a refrigerant storage
container 10 according to an embodiment of the pre-
sent disclosure may further include a liquid inflow pre-
vention part 150 coupled to a distal end of the gas-
phase refrigerant communication port 115 to allow gas
to pass through and block inflow of the refrigerant in a
liquid state. Accordingly, inflow of the refrigerant into
the headspace adjustment part 110 is prevented, and
only the gas-phase refrigerant may flow in.

[0099] For example, in the liquid inflow prevention
part 150, a porous filter structure or a check valve that
allows only gas to pass through may be installed.
[0100] The inflow of the refrigerant into the head-
space adjustment part 110 is prevented so that the ef-
fective volume of the headspace adjustment part 110
may be maintained constant. Accordingly, the volume
of the headspace 102 may be stably adjusted. Accord-
ingly, the composition of the gas-phase refrigerant ex-
isting in the headspace 102 is maintained constant, and
the composition of the refrigerant may also be main-
tained.

[0101] Referring to FIG. 4, the refrigerant storage
container 10 according to an embodiment of the pre-
sent disclosure may include a rib 103 formed to pro-
trude from the inner wall of the main body 100 to sup-
port the headspace adjustment part 110.

[0102] As illustrated in FIG. 4, according to an embo-
diment, the rib 103 may be disposed to contact a lower
surface of the headspace adjustment part 110. Accord-
ing to another embodiment (not shown), rib 103 may be
disposed to contact at least one portion of an outer
circumferential surface of the headspace adjustment
part 110. That is, the rib 103 may be disposed to sup-
port a lower portion of the headspace adjustment part
110 or to surround an outer circumferential surface of
the headspace adjustment part 110.

[0103] The rib 103 according to an embodiment may
be formed integrally with an inner wall of main body 100
of the refrigerant storage container 10. The rib 103 ac-
cording to an embodiment may be formed by being
coupled to the inner wall of the main body. According
to an embodiment, the rib 103 may be formed to pro-
trude in a horizontal direction from the inner wall of the
main body. According to an embodiment, when the
main body 100 is cylindrical, the rib 103 may be formed
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in an annular shape along the inner wall of the main
body 100 leaving a central portion of the internal space
of the refrigerant storage container open. The annular
shape rib 103 may extend around the entire circumfer-
ence of the main body 100. Alternatively, the ring 103
may be a localized protrusion extending only partially
along the inner wall of the main body 100.

[0104] Thereby, the headspace adjustment part 110
may be stably fixed at a predetermined position inside
the main body 100.

[0105] An opening/closing control device 120 accord-
ing to an embodiment of the present disclosure may be
coupled to a gas-phase refrigerant communication port
115 to selectively open or close the headspace adjust-
ment part 110 with respect to a headspace 102.

[0106] The opening/closing control device 120 may
be a valve (for example, a solenoid valve, a hydraulic
valve, etc.), but is not particularly limited thereto. The
opening/closing control device 120 may allow an inter-
nal space of the headspace adjustment part 110 and
the headspace 102 to communicate with each other in
an open position, and may isolate the internal space of
the headspace adjustment part 110 from the head-
space 102 in a closed position.

[0107] Referring to FIGS. 1 to 4, a refrigerant storage
container 10 according to an embodiment of the pre-
sent disclosure may include a controller 130 that gen-
erates a control signal for opening or closing the open-
ing/closing control device 120. For example, the con-
troller 130 may be disposed outside the main body
100. Accordingly, the opening/closing control device
120 may be controlled by the controller 130 disposed
outside the main body 100. According to an embodi-
ment, the controller 130 may control the opening/clos-
ing control device 120 electrically or fluidically (for ex-
ample, pneumatically or hydraulically).

[0108] According to an embodiment, the controller
130 may generate a control signal based on an input
signal. According to an embodiment, the controller 130
may generate the control signal based on state infor-
mation of the refrigerant (for example, the amount of
refrigerant charged when charging the refrigerant, etc.)
or discharge amount information of the refrigerant. That
is, when the charged refrigerant is discharged, the con-
troller 130 may sense the discharged amount and close
the headspace adjustment part 110 if the amount of the
discharged refrigerant exceeds a predetermined value.
[0109] According to an embodiment, the controller
130 may be configured as a processor in which a pro-
gram is stored or a circuit board. For example, the con-
troller 130 may be configured as a microcontroller, a
microprocessor, or a logic circuit.

[0110] According to an embodiment of the present
disclosure, the controller 130 may control the opening/-
closing control device 120 to a closed position when
the discharge amount of the refrigerant is 10 wt% or
more of the initial charging amount.

[0111] According to an embodiment, the controller
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130 may receive information for checking the discharge
amount of the refrigerant and store the initial charging
amount as a reference value. According to an embodi-
ment, the controller 130 may determine whether the
discharge amount of the refrigerant is 10 wt% or more
of the initial charging amount, and if the determination
result is 10 wt% or more, may output a control signal for
switching the opening/closing control device 120 to the
closed position.

[0112] In an embodiment, the discharge amount of
the refrigerant at which the headspace adjustment part
110 is closed may be 5 wt% or more, 6 wt% or more, 7
wt% or more, 8 wt% or more, 9 wt% or more, 10 wt% or
more, 11 wt% or more, 12 wt% or more, 13 wt% or
more, 14 wt% or more, or 15 wt% or more of the
amount of the initially charged refrigerant. In the above
range, the composition of the refrigerant remaining in-
side the main body 100 may be maintained without
change.

[0113] In an embodiment, the headspace adjustment
part 110 may not be dissolved in the refrigerant or may
not react with the refrigerant. Accordingly, the head-
space adjustment part 110 may also be in direct con-
tact with a storage space 101. Accordingly, a sufficient
amount of refrigerant may be stored in the refrigerant
storage container 10, thereby preventing an increase in
costs required for transporting the refrigerant.

[0114] As described above, the refrigerant storage
container 10 according to an embodiment of the pre-
sent disclosure may include the headspace adjustment
part 110. Accordingly, a change in the composition of
the refrigerant that occurs during the storage process of
the refrigerant may be suppressed.

[0115] FIG. 5 is a flowchart illustrating a refrigerant
storage method according to an embodiment of the
present disclosure. In the refrigerant storage method
according to an embodiment of the present disclosure,
a detailed description of some overlapping parts with
the above-described refrigerant storage container may
be omitted.

[0116] Referring to FIG. 5, a refrigerant storage
method according to an embodiment of the present dis-
closure, which is a method for storing a refrigerant
using a refrigerant storage container, includes: an op-
eration of charging the refrigerant into a storage space
of a main body to form a headspace in an upper portion
of the storage space S210; an operation of maintaining
a headspace adjustment part in an open state with re-
spect to the headspace through a gas-phase refriger-
ant communication port of the headspace adjustment
part disposed in the headspace S220; an operation of
checking a discharge amount of the refrigerant stored
in the storage space according to the use of the refrig-
erant S230; and an operation of closing the headspace
adjustment part with respect to the headspace when
the discharge amount of the refrigerant is 10 wt% or
more of an initial charging amount S240.

[0117] According to an embodiment of the present
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disclosure, a refrigerant is charged into a storage space
of a main body to form a headspace in an upper portion
of the storage space S210.

[0118] First, a refrigerant to be stored in a refrigerant
tank is determined. In an embodiment, the refrigerant
may be a mixed refrigerant in a liquid state. For exam-
ple, the mixed refrigerant in the liquid state may be a
non-azeotropic refrigerant mixture. In an embodiment,
the mixed refrigerant comprises a plurality of refriger-
ants and may include the refrigerant with the lowest
boiling point among them.

[0119] For example, the mixed refrigerant with the
lowest boiling point among the refrigerants included in
the refrigerant may be carbon dioxide (R-744), difluor-
omethane (R-32), 1,1-difluoroethylene (R-1132a), or
other refrigerants that show a lower boiling point than,
for instance, water (R-718), or any combinations there-
of.

[0120] According to an embodiment, the refrigerant is
charged into the storage space of the main body. For
example, the refrigerant may be charged into the main
body through a refrigerant inlet/outlet. According to an
embodiment, a headspace is formed in an upper por-
tion of the storage space according to the charging of
the refrigerant.

[0121] In example embodiments, the headspace may
be formed to be 5 volume% or more, 6 volume% or
more, 7 volume% or more, 8 volume% or more, 9 vo-
lume% or more, 10 volume% or more, 11 volume% or
more, 12 volume% or more, 13 volume% or more, 14
volume% or more, or 15 volume% or more with respect
to the internal volume of the main body.

[0122] According to an embodiment of the present
disclosure, the headspace adjustment part is main-
tained in an open state with respect to the headspace
through the gas-phase refrigerant communication port
of the headspace adjustment part disposed in the
headspace S220.

[0123] The headspace and the internal space of the
headspace adjustment part are brought into communi-
cation through the gas-phase refrigerant communica-
tion port. In this state, the opening/closing control de-
vice is maintained in an open position to keep the head-
space adjustment part in an open state with respect to
the headspace.

[0124] According to an embodiment of the present
disclosure, a discharge amount of the refrigerant stored
in the storage space is checked according to the use of
the refrigerant S230.

[0125] According to an embodiment, an amount of
the discharged refrigerant is sensed according to the
discharge of the refrigerant. In an embodiment, the
controller senses the discharged amount when the
charged refrigerant is discharged. The controller calcu-
lates the discharge amount of the refrigerant by com-
paring the sensed discharge amount with the initial
charging amount.

[0126] According to an embodiment of the present
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disclosure, when the discharge amount of the refriger-
antis 10 wt% or more of the initial charging amount, the
headspace adjustment part is closed with respect to the
headspace S240.

[0127] According to an embodiment, the controller
determines whether the discharge amount of the refrig-
erant is 10 wt% or more of the initial charging amount.
In an embodiment, the discharge amount of the refrig-
erant at which the headspace adjustment part is closed
may be 5 wt% or more, 6 wt% or more, 7 wt% or more,
8 wt% or more, 9 wt% or more, 10 wt% or more, 11 wt%
or more, 12 wt% or more, 13 wt% or more, 14 wt% or
more, or 15 wt% or more of the amount of the initially
charged refrigerant.

[0128] In some embodiments, when the headspace
becomes 5 volume% or more, 6 volume% or more, 7
volume% or more, 8 volume% or more, 9 volume% or
more, 10 volume% or more, 11 volume% or more, 12
volume% or more, 13 volume% or more, 14 volume%
or more, or 15 volume% or more with respect to the
internal volume of the main body, the headspace ad-
justment part may be closed with respect to the head-
space through the opening/closing control device.
[0129] In an embodiment, the opening/closing control
device is operated by the controller to close the head-
space adjustment part. The controller controls the
opening/closing control device to a closed position
when the amount of the discharged refrigerant exceeds
a predetermined value.

[0130] As described above, the refrigerant storage
method according to an embodiment of the present dis-
closure may suppress a change in the composition of
the refrigerant by selectively closing the headspace ad-
justment part based on the discharge amount of the
refrigerant.

[0131] The refrigerant storage container and the re-
frigerant storage method according to an embodiment
of the present disclosure may suppress a change in the
composition of the refrigerant that occurs during the
storage process of the refrigerant by selectively adjust-
ing the volume of the headspace through the opening
or closing of the headspace adjustment part to maintain
the headspace constant.

[0132] In addition, the refrigerant storage container
and the refrigerant storage method according to an em-
bodiment of the present disclosure may stably maintain
the pressure and composition of the gas-phase refrig-
erant in the headspace even when the refrigerant in-
cludes a non-azeotropic refrigerant mixture, and ac-
cordingly, may minimize the occurrence of concentra-
tion deviation of the refrigerant to stably maintain the
quality of the refrigerant.

[0133] In addition, the refrigerant storage container
and the refrigerant storage method of the present dis-
closure may be used for storing an eco-friendly refrig-
erant mixture that has a low GWP and is suitable for
preventing ozone layer depletion.
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Claims

1.

A refrigerant storage container (10), comprising:

a main body (100) comprising a storage space
(101) that is adapted for storing a refrigerant,
and a headspace (102) on top of the storage
space (101);

a headspace adjustment part (110) disposed in
the headspace (102) and provided with a gas-
phase refrigerant communication port (115)
communicating with the headspace (102); and
an opening/closing control device (120)
coupled to the gas-phase refrigerant commu-
nication port (115) and configured to selec-
tively open or close the headspace adjustment
part (110) with respect to the headspace (102).

The refrigerant storage container (10) according to
claim 1, wherein the storage space (101) of the
main body (100) is charged with the refrigerant in
an amount of 30 volume% or more relative to an
internal volume of the main body (100),

preferably wherein the storage space (101) of the
main body (100) is charged with the refrigerant in
an amount of 90 volume% or less relative to an
internal volume of the main body (100).

The refrigerant storage container (10) according to
claim 1 or 2, wherein the headspace adjustment
part (110) has a sealed internal space with a fixed
volume when closed by the opening/closing control
device (120), the internal space of the headspace
adjustment part (110) having 1 volume% or more,
preferably 2 volume% or more, more preferably 3
volume% or more, even more preferably 4 vo-
lume% or more, most preferably 5 volume% or
more, and 20 volume% or less, preferably 19 vo-
lume% or less, more preferably 18 volume% or
less, even more preferably 16 volume% or less,
most preferably 15 volume% or less with respect
to the internal volume of the main body (100),

optionally wherein the gas-phase refrigerant com-
munication port (115) is positioned on top of the
headspace adjustment part (110) to communicate
with an upper region of the headspace (102).

The refrigerant storage container (10) according to
any one of claims 1 to 3, wherein the headspace
adjustment part (110) comprises a first wall (111)
that is arranged to partition the headspace (102)
and an internal space of the headspace adjustment
part (110), and a second wall that is formed by an
inner wall of the main body (100) or is coupled to
the inner wall of the main body (100), and com-
prises the internal space between the first wall
(111) and the second wall (112).
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5.

10.

1.

12.

The refrigerant storage container (10) according to
claim 4, wherein the second wall is integrally
formed with the inner wall of the main body (100),
and the first wall (111) is disposed spaced apart
inside the second wall (112).

The refrigerant storage container (10) according to
any one of claims 1 to 5, wherein the headspace
adjustment part (110) comprises a plurality of inter-
nal partition walls (113) that are arranged to divide
the internal space into a plurality of compartments.

The refrigerant storage container (10) according to
claim 6, wherein the plurality of internal partition
walls (113) extend downward from an upper inner
wall of the headspace adjustment part (110), and a
lower end of each of the internal partition walls
(113) is connected to a lower inner wall of the
headspace adjustment part (110), and/or

wherein each of the plurality of compartments is
provided with a gas-phase refrigerant communica-
tion port (115), and comprises an opening/closing
control device (120) coupled to each of the gas-
phase refrigerant communication ports (115).

The refrigerant storage container (10) according to
any one of claims 1 to 7, further comprising a liquid
inflow prevention part (150) coupled to an end of
the gas-phase refrigerant communication port
(115) and configured to allow gas to pass through
and block an inflow of a liquid refrigerant.

The refrigerant storage container (10) according to
any one of claims 1 to 8, further comprising a rib
(103) protruding from the inner wall of the main
body (100) and configured to support the head-
space adjustment part (110).

The refrigerant storage container (10) according to
any one of claims 1 to 9, comprising a controller
(130) that is connected to the opening/closing con-
trol device (120), and/or

wherein the opening/closing control device (120) is
in a closed position when a discharge amount of
the refrigerant is 10 wt% or more of an initial char-
ging amount.

The refrigerant storage container (10) according to
any one of claims 1 to 10, further comprising a
refrigerant inlet/outlet (140) that is disposed on
one side of the main body (100).

The refrigerant storage container (10) according to
any one of claims 1 to 11, wherein the refrigerant
comprises a non-azeotropic refrigerant mixture, the
non-azeotropic refrigerant mixture including a first
refrigerant (A), and a second refrigerant having a
boiling point difference of 10 °C or more from the
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boiling point of the first refrigerant (A),

preferably wherein said boiling point difference

is 12 °C or more, more preferably 15 °C or
more, and even more preferably 20 °C or 5
more,

optionally wherein the first refrigerant (A) is se-
lected from one or more of the group consist-

ing of carbon dioxide (R-744), difluoromethane
(R-32), and 1,1-difluoroethylene (R-1132a). 10

13. A refrigerant storage method using a refrigerant
storage container (10), the method comprising:

charging a refrigerant into a storage space 15
(101) of a main body (100) to form a head-
space (102) on top of the storage space (101);
maintaining a headspace adjustment part
(110) in an open state with respect to the
headspace (102) through a gas-phase refriger- 20
ant communication port (115) of the head-
space adjustment part (110) disposed in the
headspace (102);

checking a discharge amount of the refrigerant
stored in the storage space (101) according to 25
use of the refrigerant; and

closing the headspace adjustment part (110)
with respect to the headspace (102) when the
discharge amount of the refrigerant is 10 wt%

or more of an initial charging amount. 30

14. The refrigerant storage method according to claim
13, wherein the closing of the headspace adjust-
ment part (110) with respect to the headspace
(102) comprises switching an opening/closing con- 35
trol device (120) coupled to the gas-phase refriger-
ant communication port (115) to a closed position,
by a controller (130).

15. The refrigerant storage method according to claim 40
13 or 14, wherein a liquid inflow prevention part
(150) coupled to an end of the gas-phase refriger-
ant communication port (115) allows gas to pass

through and block an inflow of a liquid refrigerant.
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FI1G. 5

CHARGING A REFRIGERANT INTO A STORAGE
SPACE OF A MAIN BODY TO FORM A
HEADSPACE ON TOP OF THE STORAGE SPACE

~3210

'

MAINTAINING A HEADSPACE ADJUSTMENT
PART IN AN OPEN STATE WITH RESPECT
TO THE HEADSPACE THROUGH A GAS-PHASE
REFRIGERANT COMMUNICATION PORT
OF THE HEADSPACE ADJUSTMENT PART
DISPOSED IN THE HEADSPACE

~ 35220

'

CHECKING A DISCHARGE AMOUNT OF THE
REFRIGERANT STORED IN THE STORAGE SPACE
ACCORDING TO USE OF THE REFRIGERANT

~— 35230

'

CLOSING THE HEADSPACE ADJUSTMENT
PART WITH RESPECT TO THE HEADSPACE
WHEN THE DISCHARGE AMOUNT OF THE
REFRIGERANT IS 10 wt% OR MORE OF
AN INITIAL CHARGING AMOUNT

—~ 5240

17



10

15

20

25

30

35

40

45

50

55

EP 4 826 313 A1

Europdisches
Patentamt

European i i
0> Patent Office EUROPEAN SEARCH REPORT Application Number

Office européen

des brevets EP 26 17 1883

[

EPO FORM 1503 03.82 (P04C01)

DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
A JP H09 33142 A (ASAHI GLASS CO LTD) 1-15 INV.
7 February 1997 (1997-02-07) F25B45/00

* paragraph [0003] - paragraph [0036];
figures 1,2 *

A EP 0 631 095 B1 (HITACHI LTD [JP]) 1-15
12 January 2000 (2000-01-12)

* paragraph [0020] - paragraph [0052];
figures 1-6 *

A CN 1 194 291 A (SHOWA DENKO KK [JP]) 1-15
30 September 1998 (1998-09-30)
* the whole document *

TECHNICAL FIELDS
SEARCHED (IPC)

F25B
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 1 September 2026 Lucic, Anita

CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone
Y : particularly relevant if combined with another D : document cited in the application

document of the same category L : document cited for other reasons
A rtechnological DaCkgroUnd e et ee e et e e e e e ene e s eeeaeeaee e
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document

after the filing date

18




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 4 826 313 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 26 17 1883

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

01-09-2026
Patent document Publication Patent family Publication

cited in search report date member(s) date

JP H0933142 A 07-02-1997 NONE

EP 0631095 Bl 12-01-2000 DE 69422551 T2 03-08-2000
DE 69432489 T2 12-02-2004
EP 0631095 A2 28-12-1994
EP 0838643 A2 29-04-1998
JP H0712411 A 17-01-1995

CN 1194291 A 30-09-1998 NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

19



	bibliography
	abstract
	description
	claims
	drawings
	search report

