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(54) ACCUMULATOR

(57) [Object]
To provide an accumulator capable of trapping and

removing a foreign material mixed with a liquid phase
refrigerant even when the liquid phase refrigerant flows
into an outflow pipe and hence decreasing the amount
of the foreign material in the circulated refrigerant without
causing an increase in size.

[Solving Means]
An accumulator includes an outflow pipe (30) having

a double pipe structure including an inner pipe (31) and

an outer pipe (32) and a strainer (40) provided in the
vicinity of a lower end of the outflow pipe (30) and includ-
ing a mesh filter (45), wherein the mesh filter (45) is dis-
posed between a space (J) formed between the inner
pipe (31) and the outer pipe (32) and a space (I) inside
the inner pipe and a casing (42) of the strainer (40) is
provided with a communication hole (46) causing the
space (J) to communicate with a lower space (S) of the
tank (10).
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Description

TECHNICAL FIELD

[0001] The present invention relates to an accumulator
(a gas-liquid separator) that is used in a heat pump type
refrigeration cycle (hereinafter, referred to as a heat
pump system) such as a car air conditioner, a room air
conditioner, and a refrigerator.

BACKGROUND ART

[0002] In general, a heat pump system 200 constituting
a car air conditioner or the like includes an accumulator
250 in addition to a compressor 210, an outdoor heat
exchanger 220, an indoor heat exchanger 230, an ex-
pansion valve 260, a four-way switching valve 240, and
the like as in an example illustrated in Fig. 11.
[0003] In such a system 200, a cooling operation and
a heating operation are switched (a passage is switched)
by the four-way switching valve 240. In the cooling op-
eration, a refrigerant is circulated in a cycle illustrated in
Fig. 11A. At this time, the outdoor heat exchanger 220
serves as a condenser and the indoor heat exchanger
230 serves as an evaporator. Meanwhile, in the heating
operation, a refrigerant is circulated in a cycle illustrated
in Fig. 11B. At this time, the outdoor heat exchanger 220
serves as the evaporator and the indoor heat exchanger
230 serves as the condenser. In any operation mode, a
low-temperature and low-pressure gas-liquid refrigerant
is introduced from the evaporator (the indoor heat ex-
changer 230 or the outdoor heat exchanger 220) into the
accumulator 250 through the four-way switching valve
240.
[0004] As the accumulator 250, for example, Patent
Document 1 discloses an accumulator including: a bot-
tomed cylindrical tank of which an upper surface opening
is air-tightly closed by a lid member provided with an in-
flow port and an outflow port, a gas-liquid separation body
which has a hat shape or an inverse thin bowl shape and
has a diameter smaller than the inner diameter of the
tank, an outflow pipe which has a double pipe structure
provided with an inner pipe and an outer pipe and has
an upper end connected to the outflow port so as to be
suspended, and a strainer which is provided in the vicinity
of a bottom portion of the outflow pipe (the outer pipe
thereof) and traps and removes the foreign material in-
cluded in the liquid phase refrigerant and the oil (the re-
frigerator oil) mixed with the refrigerant.
[0005] The refrigerant which is introduced into the ac-
cumulator 250 collides with the gas-liquid separation
body so as to be diffused radially and separated into a
liquid phase refrigerant and a gas phase refrigerant, the
liquid phase refrigerant (including oil) flows downward
along the inner peripheral surface of the tank so as to be
accumulated in the lower portion of the tank, and the gas
phase refrigerant flows downward in the space (the
downward gas phase refrigerant flowing passage)

formed between the outer pipe and the inner pipe of the
outflow pipe and moves upward in the space inside the
inner pipe so as to be suctioned to the suction side of the
compressor 210. In this way, the refrigerant is circulated.
[0006] Further, the oil which is accumulated in the low-
er portion of the tank along with the liquid phase refrig-
erant moves toward the tank bottom portion by a differ-
ence in specific weight or property with respect to the
liquid phase refrigerant, is suctioned to the gas phase
refrigerant suctioned to the suction side of the compres-
sor through the outflow pipe, and is returned to the suction
side of the compressor along with the gas phase refrig-
erant while sequentially passing through the strainer (the
mesh filter thereof), the oil returning hole formed in the
bottom portion of the outflow pipe (the outer pipe), and
the space inside the inner pipe of the outflow pipe. In this
way, the oil can be circulated. When the oil passes
through the mesh filter, a foreign material such as sludge
is trapped and the foreign material is removed from the
circulated refrigerant (including oil).
[0007] Since the foreign material is trapped and re-
moved by the strainer in this way, it is possible to prevent
the blockage and the like caused by the foreign material
in an orifice (a small hole) or a gap formed between sliding
members of the devices (the compressor, the four-way
switching valve, the expansion valve, and the like) con-
stituting the system and hence to prevent the operation
error and the malfunction.

CITATION LIST

PATENT DOCUMENT

[0008] Patent Document 1: JP 2014-70869 A

SUMMARY OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0009] Incidentally, in the above-described accumula-
tor, there is a case in which the liquid phase refrigerant
directly flows from the upper portion of the outflow pipe
into the space (the downward gas phase refrigerant flow-
ing passage) formed between the inner pipe and the outer
pipe due to a certain reason. In this case, there is a con-
cern that the foreign material may be mixed with the cir-
culated refrigerant.
[0010] There is a tendency that the flow (the amount
and the frequency) of the liquid phase refrigerant toward
the outflow pipe increases as a difference in height be-
tween the liquid level position of the liquid phase refrig-
erant and the upper end (opening) position of the outer
pipe decreases. Thus, for example, when the overall
height of the outflow pipe or the tank is increased so as
to increase the upper end (opening) position of the outer
pipe, the flow (the amount and the frequency) of the liquid
phase refrigerant toward the outflow pipe can be de-
creased. However, in that case, a problem arises in that
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the size (particularly, the overall height) of the accumu-
lator increases.
[0011] The invention is made in view of the above-de-
scribed circumstances and an object thereof is to provide
an accumulator capable of trapping and removing a for-
eign material mixed with a liquid phase refrigerant even
when the liquid phase refrigerant flows into an outflow
pipe and hence decreasing the amount of the foreign
material in the circulated refrigerant without causing an
increase in size.

MEANS FOR SOLVING PROBLEM

[0012] In order to attain the above-described object,
an accumulator according to the invention includes: a
tank provided with an inflow port and an outflow port; an
outflow pipe having a double pipe structure including an
inner pipe connected to the outflow port so as to be
dropped inside the tank and an outer pipe disposed on
the outer periphery of the inner pipe; and a strainer pro-
vided in the vicinity of a lower end of the outflow pipe and
including a mesh filter, in which the mesh filter is disposed
between a space formed between the inner pipe and the
outer pipe and a space inside the inner pipe and a side
portion or a bottom portion of the outer pipe or a casing
of the strainer is provided with a communication hole
causing the space formed between the inner pipe and
the outer pipe to communicate with a lower space of the
tank.
[0013] In this case, preferably, the casing of the strain-
er includes a cylindrical body portion to which an outer
end of the mesh filter is connected and a bottom plate
portion which is provided in a lower end of the body por-
tion and has a diameter larger than the body portion, a
lower end of the inner pipe is connected to an upper por-
tion of the body portion, a lower end of the outer pipe is
connected to an outer periphery of the bottom plate por-
tion, and the communication hole is formed between the
outer pipe and the body portion in the bottom plate por-
tion.
[0014] As a more preferable aspect, the casing of the
strainer further includes a base portion or a support col-
umn portion which lifts the bottom plate portion from a
tank bottom portion.
[0015] Further, preferably, the casing of the strainer
includes a cylindrical body portion to which an outer end
of the mesh filter is connected and a bottom plate portion
which is provided in a lower end of the body portion and
has a diameter larger than the body portion, a lower end
of the inner pipe is connected to an upper portion of the
body portion, a lower end of the outer pipe is connected
to an outer periphery of the bottom plate portion, and the
communication hole is formed at a side portion of the
outer pipe.
[0016] As a still more preferable aspect, the lower end
of the outer pipe is placed on the tank bottom portion.
[0017] As the other preferable aspect, a second mesh
filter is disposed so as to cover the communication hole

forming portion from the outside.

EFFECT OF THE INVENTION

[0018] In the accumulator according to the aspect of
the invention, since it is possible to trap and remove the
foreign material mixed with the liquid phase refrigerant
flowing from the upper portion of the outflow pipe into the
space formed between the inner pipe and the output pipe
in addition to the foreign material mixed with the liquid
phase refrigerant including oil accumulated in the lower
space of the tank by the specific strainer provided in the
vicinity of the lower end of the outflow pipe, it is possible
to effectively decrease the amount of the foreign material
in the circulated refrigerant without causing an increase
in size (particularly, overall height) of the accumulator.
As a result, it is possible to reliably prevent the operation
error and the malfunction of each of devices (the com-
pressor, the four-way switching valve, the expansion
valve, and the like) constituting the heat pump system.
[0019] Further, since the second mesh filter is dis-
posed so as to cover the communication hole forming
portion from the outside, it is possible to trap and remove
the foreign material mixed with the liquid phase refriger-
ant including oil accumulated in the lower space of the
tank. Thus, it is possible to obtain an effect in which the
blockage of the communication hole can be reliably pre-
vented.

BRIEF DESCRIPTION OF DRAWINGS

[0020]

Fig. 1 is a partially cutaway front view illustrating a
first embodiment of an accumulator according to the
invention;
Fig. 2 is an enlarged cross-sectional view taken
along an arrow U-U of Fig. 1;
Fig. 3 is an enlarged half cross-sectional view illus-
trating a main part of a strainer of the accumulator
of the first embodiment;
Fig. 4 is a cross-sectional view taken along an arrow
V-V of Fig. 3;
Fig. 5 is an enlarged half cross-sectional view illus-
trating a main part of a periphery of a strainer of an
accumulator of a second embodiment;
Fig. 6 is a cross-sectional view taken along an arrow
V-V of Fig. 5;
Fig. 7 is an enlarged half cross-sectional view illus-
trating a main part of a periphery of a strainer of an
accumulator of a third embodiment;
Fig. 8 is a cross-sectional view taken along an arrow
V-V of Fig. 7;
Fig. 9 is an enlarged half cross-sectional view illus-
trating a main part of a periphery of a strainer of an
accumulator of a fourth embodiment;
Fig. 10 is a cross-sectional view taken along an arrow
V-V of Fig. 9; and
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Fig. 11 illustrates an example of a heat pump system,
where Fig. 11A is a schematic configuration diagram
illustrating a flow (a cycle) of a refrigerant in a cooling
operation and Fig. 11B is a schematic configuration
diagram illustrating a flow (a cycle) of a refrigerant
in a heating operation.

MODE(S) FOR CARRYING OUT THE INVENTION

[0021] Hereinafter, embodiments of the invention will
be described with reference to the drawings.

[First Embodiment]

[0022] Fig. 1 is a partially cutaway front view illustrating
a first embodiment of an accumulator according to the
invention and Fig. 3 is an enlarged half cross-sectional
view illustrating a periphery of a strainer of the accumu-
lator of the first embodiment.
[0023] An accumulator 1 of the first embodiment illus-
trated in the drawing is used as an accumulator 250 of a
heat pump system 200 of, for example, a car air condi-
tioner of an electric vehicle as illustrated in Fig. 11 and
includes a bottomed cylindrical tank 10 formed of metal
such as stainless steel or aluminum alloy. Here, an upper
surface opening of the tank 10 is air-tightly closed by a
metallic lid member 12. In addition, the accumulator 1 of
the embodiment is disposed, for example, in the vertical
direction. That is, the accumulator is installed so that the
lid member 12 faces the upper (sky) side and the bottom
portion of the tank 10 faces the lower (earth) side.
[0024] The lid member 12 is provided with an inflow
port 15 and a stepped outflow port 16 side by side. Here,
a gas-liquid separation body 18 having a hat shape or
an inverse thin bowl shape and having a diameter smaller
than the inner diameter of the tank 10 is disposed at the
lower side of the lid member 12, an outflow pipe 30 is
connected to the outflow port 16, and a strainer 40 is
provided in the vicinity of the lower end of the outflow
pipe 30.
[0025] The outflow pipe 30 is configured as a double
pipe structure which includes an inner pipe 31 formed of
synthetic resin and an outer pipe 32 formed of metal and
disposed on the outer periphery of the inner pipe 31.
[0026] The inner pipe 31 includes upper and lower thin
portions 31 a and 31 b each of which is formed in a step
shape so that the upper end has a large diameter for the
convenience or the like when the accumulator 1 is as-
sembled (when the inner pipe 31 is press-fixed). Here,
the upper thin portion 31a is fitted and fixed into the
stepped lower portion of the outflow port 16 so as to be
suspended and the lower thin portion 31 b is fitted and
fixed into an inner peripheral stepped upper portion 42a
of a body portion 42A of a casing 42 of the strainer 40 to
be described later through press-inserting or the like.
[0027] A plurality of (in an example illustrated in the
drawing, three) plate-shaped ribs 36 is provided at the
same angular interval so as to protrude outward in the

radial direction in a thick portion 31c excluding the upper
and lower thin portions 31 a and 31 b of the inner pipe
31 as the cross-section illustrated in Fig. 2 and the outer
pipe 32 is inserted and fixed to the outside of the plate-
shaped rib 36 through press-fitting. The upper end of the
outer pipe 32 is positioned in the vicinity of the upper end
of the thick portion 31c of the inner pipe 31 and the upper
portion of the plate-shaped rib 36 is provided so as to
extend upward in relation to the thick portion 31 c.
[0028] When the gas-liquid separation body 18 and the
inner pipe 31 are assembled to the lid member 12, the
upper thin portion 31a of the inner pipe 31 passes through
a passage hole 19 provided in the gas-liquid separation
body 18 and passes through the stepped lower portion
of the outflow port 16 while being slightly narrowed by
the elasticity thereof so that the upper thin portion 31 a
is fitted and fixed into the stepped lower portion of the
outflow port 16 through press-fitting. Accordingly, the
gas-liquid separation body 18 is held and fixed so as to
be sandwiched between the upper end surface of the
plate-shaped rib 36 and the lower end surface of the lid
member 12.
[0029] Meanwhile, as understood by referring to Figs.
3 and 4, the strainer 40 includes a flange-shaped portion
attached bottomed cylindrical casing 42 which is formed
of synthetic resin and a cylindrical mesh filter 45 which
is integrated with the casing 42 by insert-molding. The
mesh filter 45 is made of, for example, a wire net or a
synthetic mesh.
[0030] The casing 42 includes a cylindrical body por-
tion 42A, a circular bottom plate portion 42B which has
a diameter lager than the body portion 42A while the thin
lower end of the outer pipe 32 is fixed by caulking or the
like, and a cross-shaped base portion 42C which is used
to lift the bottom plate portion 42B to a predetermined
height from a tank bottom portion 13 while protruding
downward toward the center side of the lower surface of
the bottom plate portion 42B.
[0031] The cylindrical body portion 42A includes the
inner peripheral stepped upper portion 42a to which the
lower thin portion 31 b of the inner pipe 31 is fitted and
fixed, four column-shaped portions 42b which are up-
rightly formed at the same angular interval between the
upper portion 42a and the bottom plate portion 42B, and
circular band-shaped mesh end embedded portions 42d
and 42d each of which has a predetermined thickness
and a predetermined band width while including the up-
per and lower ends of the column-shaped portion 42b.
The upper and lower ends of the mesh filter 45 made of
the wire net or the like are integrated with the upper and
lower mesh end embedded portions 42d and 42d so as
to be sealed during the insert-molding process and the
portion of the column-shaped portion 42b in the mesh
filter 45 is also integrated with the column-shaped portion
42b so as to be sealed during the insert-molding process.
In other words, four windows 44 each having a rectan-
gular shape in the side view are defined by four column-
shaped portions 42b and the upper and lower mesh end

5 6 



EP 3 118 543 A2

5

5

10

15

20

25

30

35

40

45

50

55

embedded portions 42d and 42d and the mesh filter 45
is stretched on each window 44.
[0032] Thus, in the accumulator 1 of the embodiment,
the mesh filter 45 is disposed between the space (the
downward gas phase refrigerant flowing passage) J
formed between the inner pipe 31 and the outer pipe 32
and the space I formed inside the inner pipe.
[0033] Then, a communication hole 46 which causes
the space J formed between the inner pipe 31 and the
outer pipe 32 to communicate with the lower space S of
the tank 10 is formed between the outer pipe 32 and the
body portion 42A of the bottom plate portion 42B of the
strainer 40. The communication hole 46 corresponds to
the oil returning hole of the accumulator of the related art
and herein the hole diameter is set to about, for example,
1 mm.
[0034] In the accumulator 1 with such a configuration,
as in the related art, a low-temperature and low-pressure
gas-liquid-phase refrigerant is introduced from the evap-
orator into the tank 10 through the inflow port 15, the
introduced refrigerant collides with the gas-liquid sepa-
ration body 18 so as to be diffused radially and separated
into the liquid phase refrigerant and the gas phase refrig-
erant, the liquid phase refrigerant (including oil) flows
downward along the inner peripheral surface of the tank
10 so as to be accumulated into the lower space S of the
tank 10, and the gas phase refrigerant is suctioned to the
suction side of the compressor 210 while sequentially
passing through the space J formed between the inner
pipe 31 and the outer pipe 32 of the outflow pipe 30, the
mesh filter 45 of the strainer 40, and the space I inside
the inner pipe. In this way, the refrigerant can be circu-
lated.
[0035] Further, the oil which is accumulated in the low-
er space S of the tank 10 along with the liquid phase
refrigerant moves toward the bottom portion 13 of the
tank 10 by a difference in specific weight or property with
respect to the liquid phase refrigerant, is suctioned to the
gas phase refrigerant suctioned to the suction side of the
compressor through the outflow pipe 30, and is returned
to the suction side of the compressor along with the gas
phase refrigerant while sequentially passing through the
communication hole 46 provided in the bottom plate por-
tion 42B, the mesh filter 45 of the strainer 40, and the
space I inside the inner pipe. In this way, the oil can be
circulated. When the oil passes through the mesh filter
45, a foreign material such as sludge is trapped and the
foreign material is removed from the circulated refrigerant
(including oil).
[0036] Meanwhile, even when the liquid phase refrig-
erant flows from the upper portion of the outflow pipe 30
into the space J formed between the inner pipe 31 and
the outer pipe 32 due to a certain reason, the liquid phase
refrigerant can be circulated while being suctioned to the
suction side of the compressor 210 along with the gas
phase refrigerant while sequentially passing through the
space J, the mesh filter 45 of the strainer 40, and the
space I inside the inner pipe. For that reason, even when

a foreign material is mixed with the liquid phase refriger-
ant flowing into the space J, the foreign material is
trapped when passing through the mesh filter 45 and is
removed from the circulated refrigerant (including oil).
[0037] In this way, in the accumulator 1 of the embod-
iment, since it is possible to trap and remove the foreign
material which is mixed with the liquid phase refrigerant
flowing from the upper portion of the outflow pipe 30 into
the space J formed between the inner pipe 31 and the
outer pipe 32 in addition to the foreign material mixed
with the liquid phase refrigerant including oil accumulated
in the lower space S of the tank 10 by the strainer 40
provided in the vicinity of the lower end of the outflow
pipe 30, it is possible to effectively decrease the amount
of the foreign material in the circulated refrigerant without
increasing the size (particularly, the overall height) of the
accumulator. As a result, it is possible to reliably prevent
the operation error and the malfunction of each of devices
(the compressor, the four-way switching valve, the ex-
pansion valve, and the like) constituting the heat pump
system.

[Second Embodiment]

[0038] Fig. 5 is an enlarged half cross-sectional view
illustrating a main part of a periphery of a strainer of an
accumulator 2 of a second embodiment and Fig. 6 is a
cross-sectional view taken along an arrow V-V of Fig. 5.
Figs. 5 and 6 correspond to Figs. 3 and 4 illustrating a
main part of the accumulator 1 of the first embodiment.
Then, in Figs. 5 and 6 illustrating the accumulator 2 of
the second embodiment, a common reference numeral
or a related reference numeral (attached with ""’) is given
to a part corresponding to the part of the accumulator 1
of the first embodiment. Further, the configuration of the
upper portion (not illustrated) of each of accumulators 2,
3, and 4 of the second embodiment and the third and
fourth embodiments described below is basically the
same as that of the accumulator 1 of the first embodiment.
[0039] Hereinafter, a difference from the first embodi-
ment will be mainly described.
[0040] In the accumulator 2 of the second embodiment
illustrated in the drawing, the mesh filter 45 is disposed
between the space J formed between the inner pipe 31
and the outer pipe 32 and the space I inside the inner
pipe and a communication hole 46’ causing the space J
formed between the inner pipe 31 and the outer pipe 32
to communicate with the lower space S of the tank 10 is
formed between the outer pipe 32 and the body portion
42A of the bottom plate portion 42B of the strainer 40 as
in the first embodiment. In addition, in the second em-
bodiment, a second mesh filter 55 (different from the
mesh filter 45) is disposed so as to cover the entire lower
surface of the bottom plate portion 42C.
[0041] More specifically, the mesh filter 55 is used as
the strainer of the accumulator of the related art and is
formed in a spherical crown shape of, for example, the
same material (metal or synthetic resin) as the mesh filter
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45 of the strainer 40. A cross-shaped support column
portion 42D (smaller than the base portion 42C of the
first embodiment) which lifts the bottom plate portion 42B
keeping the shape of the mesh filter 55 is provided at the
center of the lower surface of the bottom plate portion
42C so as to protrude downward. The outer peripheral
end of the mesh filter 55 and the outer peripheral end of
the bottom plate portion 42B are simultaneously fastened
and fixed to the thin lower end of the outer pipe 32 through
caulking.
[0042] Further, when the mesh filter 55 and the bottom
plate portion 42B are formed of resin, the outer peripheral
ends thereof are integrated with each other in advance
by welding or adhering. Alternatively, when the mesh fil-
ter and the bottom plate portion are formed of metal, the
outer peripheral ends thereof are integrated with each
other in advance by welding (spot welding). Accordingly,
it is possible to easily perform such caulking at the thin
lower end of the outer pipe 32.
[0043] Of course, the mesh filter 55 and the bottom
plate portion 42B may be integrally molded with each
other in advance. In this case, when one of the mesh
filter 55 and the bottom plate portion 42B is formed of
metal and the other thereof is formed of synthetic resin,
the mesh filter and the bottom plate portion can be inte-
grated with each other through insert-molding or the like.
[0044] Further, the lower end (the top portion) of the
mesh filter 55 is fixed to the outer pipe 32 while contacting
the tank bottom portion 13 or being slightly separated
from the tank bottom portion 13, but may be fixed to the
tank bottom portion 13 through press-fitting.
[0045] In the accumulator 2 of the second embodiment
with such a configuration, the liquid phase refrigerant in-
cluding oil near the tank bottom portion 13 is suctioned
to the gas phase refrigerant suctioned to the suction side
of the compressor through the outflow pipe 30. Here, a
foreign material included in the liquid phase refrigerant
is first trapped and removed by the second mesh filter
55. Then, the liquid phase refrigerant is returned to the
suction side of the compressor along with the gas phase
refrigerant while sequentially passing through the com-
munication hole 46’ provided in the bottom plate portion
42B, the mesh filter 45 of the strainer 40, and the space
I inside the inner pipe. In this way, the liquid phase re-
frigerant can be circulated.
[0046] Since the second mesh filter 55 is disposed in
this way, the foreign material mixed with the liquid phase
refrigerant including oil accumulated in the lower space
S of the tank 10 can be trapped and removed. Thus, it is
possible to obtain an effect in which the blockage of the
communication hole 46’ can be reliably prevented in ad-
dition to the same operation and effect as the accumu-
lator 1 of the first embodiment.

[Third Embodiment]

[0047] Fig. 7 is an enlarged half cross-sectional view
illustrating a main part of a periphery of a strainer of an

accumulator 3 of a third embodiment and Fig. 8 is a cross-
sectional view taken along an arrow V-V of Fig. 7. Figs.
7 and 8 correspond to Figs. 3 and 4 illustrating a main
part of the accumulator 1 of the first embodiment. In Figs.
7 and 8 illustrating the accumulator 3 of the third embod-
iment, a common reference numeral or a related refer-
ence numeral (attached with """) is given to a part corre-
sponding to the part of the accumulator 1 of the first em-
bodiment.
[0048] Hereinafter, a different from the first embodi-
ment will be mainly described.
[0049] In the accumulator 3 of the third embodiment
illustrated in the drawing, the mesh filter 45 is disposed
between the space J formed between the inner pipe 31
and the outer pipe 32 and the space I inside the inner
pipe as in the first embodiment, but the communication
hole forming position is different from that of the first em-
bodiment.
[0050] That is, in the accumulator 3 of the embodiment,
a communication hole 46" causing the space J formed
between the inner pipe 31 and the outer pipe 32 to com-
municate with the lower space S of the tank 10 is formed
at the side portion near the lower end of the outer pipe
32. Thus, the base portion 42C existing in the first em-
bodiment is not provided and the thin lower end (the
caulking portion) of the outer pipe 32 is fixed while con-
tacting the tank bottom portion 13 or slightly separated
from the tank bottom portion 13. However, the thin lower
end (the caulking portion) of the outer pipe 32 may be
disposed and fixed to the tank bottom portion 13 through
press-fitting.
[0051] Even in the accumulator 3 of the third embodi-
ment with such a configuration, it is possible to obtain
the same operation and effect as the accumulator 1 of
the first embodiment. Additionally, in the accumulator 3
of the third embodiment, when the second mesh filter
(the strainer) is disposed so as to cover at least the com-
munication hole 46", it is possible to obtain an effect in
which the blockage of the communication hole 46" can
be reliably prevented as in the second embodiment.

[Fourth Embodiment]

[0052] Fig. 9 is an enlarged half cross-sectional view
illustrating a main part of a periphery of a strainer of an
accumulator 4 of a fourth embodiment and Fig. 10 is a
cross-sectional view taken along an arrow V-V of Fig. 9.
Figs. 9 and 10 correspond to Figs. 5 and 6 illustrating a
main part of the accumulator 2 of the second embodi-
ment. Here, in Figs. 9 and 10 illustrating the accumulator
4 of the fourth embodiment, a common reference numer-
al or a related reference numeral (attached with ""’) is
given to a part corresponding to the part of the accumu-
lator 2 of the second embodiment.
[0053] Hereinafter, a difference from the second em-
bodiment will be mainly described.
[0054] In the accumulator 4 of the fourth embodiment
illustrated in the drawing, the configurations of the strain-

9 10 



EP 3 118 543 A2

7

5

10

15

20

25

30

35

40

45

50

55

er and the outer pipe are different from those of the sec-
ond embodiment. That is, a strainer 40’ of the fourth em-
bodiment includes a casing 42’ which has a short cylin-
drical shape or a cylindrical frame shape and a disk-
shaped mesh filter 45’ which is integrated with the casing
42’ through insert-molding. Specifically, the casing 42’
includes the inner peripheral stepped upper portion 42a
into which the lower thin portion 31 b of the inner pipe 31
is fitted and fixed and a body portion 42A’ into which the
outer peripheral end of the disk-shaped mesh filter 45’ is
buried and sealed during the insert-molding process.
[0055] Further, a bottom structure including the second
mesh filter 55 and the bottom plate portion 42B having
the support column portion 42D protruding therefrom and
having the communication hole 46’ formed at a position
slightly close to the center basically similar to that of the
strainer 40 of the second embodiment is assembled to
the lower end of the outer pipe 32. Specifically, the outer
peripheral end of the mesh filter 55 and the outer periph-
eral end of the bottom plate portion 42B are simultane-
ously fixed to the thin lower end of the outer pipe 32
through caulking. Further, the outer pipe 32 may be in-
tegrally molded with the bottom plate portion 42B (as the
bottomed outer pipe) by synthetic resin. In that case, the
communication hole 46’ is formed at the bottom portion
of the bottomed outer pipe 32.
[0056] In addition, the mesh filter 55 and the bottom
plate portion 42B may be formed of the same material
(metal or synthetic resin) or may be formed of different
materials.
[0057] Further, when the mesh filter 55 and the bottom
plate portion 42B are formed of resin, the outer peripheral
ends thereof are integrated with each other in advance
by welding or adhering. Alternatively, when the mesh fil-
ter and the bottom plate portion are formed of metal, the
outer peripheral ends thereof are integrated with each
other in advance by welding (spot welding). Accordingly,
it is possible to easily perform such caulking at the thin
lower end of the outer pipe 32.
[0058] Of course, the mesh filter 55 and the bottom
plate portion 42B may be integrally molded with each
other in advance. In this case, when one of the mesh
filter 55 and the bottom plate portion 42B is formed of
metal and the other thereof is formed of synthetic resin,
the mesh filter and the bottom plate portion may be inte-
grated with each other through insert-molding or the like.
[0059] Thus, even in the accumulator 4 of the fourth
embodiment, the mesh filter 45’ is disposed between the
space J formed between the inner pipe 31 and the outer
pipe 32 and the space I inside the inner pipe and the
communication hole 46’ causing the space J formed be-
tween the inner pipe 31 and the outer pipe 32 to commu-
nicate with the lower space S of the tank 10 is formed in
the bottom plate portion 42B of the strainer 40’ as in the
second embodiment. Additionally, the second mesh filter
55 is disposed so as to cover the communication hole
46’ from the outside.
[0060] Even in the accumulator 4 of the fourth embod-

iment with such a configuration, the liquid phase refrig-
erant including oil near the tank bottom portion 13 is suc-
tioned to the gas phase refrigerant suctioned to the suc-
tion side of the compressor through the outflow pipe 30.
Here, a foreign material included in the liquid phase re-
frigerant is trapped and removed by the second mesh
filter 55. Then, the liquid phase refrigerant is returned to
the suction side of the compressor along with the gas
phase refrigerant while sequentially passing through the
communication hole 46’ provided in the bottom plate por-
tion 42B, the disk-shaped mesh filter 45’, and the space
I inside the inner pipe. In this way, the liquid phase re-
frigerant can be circulated. When the refrigerant passes
through the second mesh filter 55, a foreign material such
as sludge is trapped, and the foreign material is removed
from the circulated refrigerant (including oil).
[0061] Since the second mesh filter 55 is disposed in
this way, it is possible to trap and remove the foreign
material mixed with the liquid phase refrigerant including
the oil accumulated in the lower space S of the tank 10
and hence to reliably prevent the blockage of the com-
munication hole 46’.
[0062] Meanwhile, even when the liquid phase refrig-
erant flows from the upper portion of the outflow pipe 30
into the space J formed between the inner pipe 31 and
the outer pipe 32 due to a certain reason, the liquid phase
refrigerant can be circulated while being suctioned to the
suction side of the compressor 210 along with the gas
phase refrigerant while sequentially passing through the
space J, the disk-shaped mesh filter 45’, and the space
I inside the inner pipe. For that reason, even when a
foreign material is mixed with the liquid phase refrigerant
flowing into the space J, the foreign material is trapped
when passing through the disk-shaped mesh filter 45’
and is removed from the circulated refrigerant (including
oil).
[0063] Thus, it is possible to obtain the same effect as
the first to third embodiments.

Claims

1. An accumulator comprising:

a tank provided with an inflow port and an outflow
port;
an outflow pipe having a double pipe structure
including an inner pipe connected to the outflow
port so as to be dropped inside the tank and an
outer pipe disposed on the outer periphery of
the inner pipe; and
a strainer provided in the vicinity of a lower end
of the outflow pipe and including a mesh filter,

wherein the mesh filter is disposed between a space
formed between the inner pipe and the outer pipe
and a space inside the inner pipe and a side portion
or a bottom portion of the outer pipe or a casing of
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the strainer is provided with a communication hole
causing the space formed between the inner pipe
and the outer pipe to communicate with a lower
space of the tank.

2. The accumulator according to claim 1,
wherein the casing of the strainer includes a cylin-
drical body portion to which an outer end of the mesh
filter is connected and a bottom plate portion which
is provided in a lower end of the body portion and
has a diameter larger than the body portion,
wherein a lower end of the inner pipe is connected
to an upper portion of the body portion and a lower
end of the outer pipe is connected to an outer pe-
riphery of the bottom plate portion, and
wherein the communication hole is formed between
the outer pipe and the body portion in the bottom
plate portion.

3. The accumulator according to claim 2,
wherein the casing of the strainer further includes a
base portion or a support column portion which lifts
the bottom plate portion from a tank bottom portion.

4. The accumulator according to claim 1,
wherein the casing of the strainer includes a cylin-
drical body portion to which an outer end of the mesh
filter is connected and a bottom plate portion which
is provided in a lower end of the body portion and
has a diameter larger than the body portion,
wherein a lower end of the inner pipe is connected
to an upper portion of the body portion and a lower
end of the outer pipe is connected to an outer pe-
riphery of the bottom plate portion, and
wherein the communication hole is formed at a side
portion of the outer pipe.

5. The accumulator according to claim 4,
wherein the lower end of the outer pipe is placed on
a tank bottom portion.

6. The accumulator according to any one of claims 1
to 5,
wherein a second mesh filter is disposed so as to
cover the communication hole forming portion from
the outside.
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