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(54) ACCUMULATOR

(567)  Provided is an accumulator having superior as- FIG. 7
sembly property and capable of ensuring functions of a
refrigeration cycle even when subjected to vibration. The
accumulator includes a body, a pipe disposed in an inner
side of the body, a hook portion disposed to extend from
an outer circumference of the pipe, and a desiccant ac-
commodating body including two bag portions configured
to accommodate a desiccant, and a connecting portion
configured to connect the bag portions, wherein the des-
iccant accommodating body is attached by hooking the
connecting portion on the hook portion.
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Description
[Technical Field]

[0001]
tor.

The present invention relates to an accumula-

[Background Art]

[0002] Receiver tanks, accumulators and the like are
used to store a refrigerant, which is circulated within a
refrigeration cycle, in a gas-liquid separated manner.
One type of such accumulators is equipped with a tank
for separating the refrigerant flown therein into a gas
phase refrigerant and a liquid phase refrigerant and stor-
ing the liquid phase refrigerant therein, wherein a desic-
cant is accommodated in the tank to remove moisture
from the refrigerant.

[0003] If an entirety of the desiccant is soaked in the
liquid phase refrigerant, rapid boiling of refrigerant
(bumping phenomenon) originated by the desiccant may
occur by the interior of the tank being decompressed
when a compressor is started, causing pressure to gen-
erate in the tank and the tank may be vibrated, which
may lead to generation of abnormal noise.

[0004] Meanwhile, if the entirety of the desiccant is not
soaked in the liquid phase refrigerant, the above-men-
tioned problem of generation of abnormal noises during
starting of the compressor will not occur, but if the des-
iccant is positioned along a dripping passage of the liquid
phase refrigerant having flown into the tank, the liquid
phase refrigerant dripping in the tank may collide against
the desiccant and splash, which may cause the liquid
phase refrigerant to be sucked in through a suction port
of the gas phase refrigerant, and there is a risk that the
liquid phase refrigerant may be sucked into the compres-
sor.

[0005] Therefore, according to the accumulator illus-
trated in Patent Literature 1, a portion or an entirety of
the desiccant is arranged above a highest liquid level
position (Lmax) of the liquid phase refrigerant within the
tank when the compressor is stopped, and the desiccant
is arranged at a position avoiding the dripping passage
of the liquid phase refrigerant.

[Citation List]
[Patent Literature]

[0006] [PTL 1]Japanese PatentLaid-Open Publication
No. 2014-52139

[Summary of Invention]
[Technical Problem]

[0007] According to the accumulator of Patent Litera-
ture 1, the bag accommodating the desiccant is wound
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around a circumference of a suction piping and secured
by being tied thereto using a string-like fixing means such
as a tying band. Therefore, it was time-consuming to as-
semble the accumulator, and the number of components
was increased.

[0008] It may be an idea to secure the bag accommo-
dating the desiccant without using a tying band, etc. How-
ever, if the accumulator is vibrated in a vehicle-mounted
state, forexample, the bag accommodating the desiccant
may move up and down, casing the load of the movement
to crush a portion of the desiccant into powder, and the
powder may flow into the piping as foreign matter and
cause deterioration of the functions of the refrigeration
cycle.

[0009] Therefore, the presentinvention aims at provid-
ing an accumulator that has a superior assembly property
and that enables to ensure the functions of the refriger-
ation cycle even when subjected to vibration.

[Means to Solve the Problem]

[0010] Inordertoachieve the above-mentioned object,
the accumulator according to the present invention char-
acterizes in including

a body,

a pipe disposed in an inner side of the body,

a hook portion disposed to extend from an outer cir-
cumference of the pipe, and

a desiccant accommodating body including two bag
portions configured to accommodate a desiccant,
and a connecting portion configured to connect the
bag portions,

wherein the desiccant accommodating body is at-
tached by hooking the connecting portion on the
hook portion.

[Effects of Invention]

[0011] The presentinvention enables to provide an ac-
cumulator that has a superior assembly property and that
enables to ensure the functions of the refrigeration cycle
even when subjected to vibration.

[Brief Description of Drawings]
[0012]

[FIG. 1] FIG. 1 is a vertical cross-sectional view of
an accumulator according to a first embodiment.
[FIG. 2] FIG. 2 is a lateral cross-sectional view of the
accumulatorinplanarviewtakenatline A-Aof FIG. 1.
[FIG. 3] FIG. 3 is a side view of an outer pipe.

[FIG. 4] FIG. 4 is a top view of the outer pipe.

[FIG. 5] FIG. 5 is a plan view illustrating a material
prior to sewing of a desiccant accommodating body.
[FIG. 6] FIG. 6 is a plan view illustrating a state of
the material during sewing of the desiccant accom-
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modating body.

[FIG. 7] FIG. 7 is a front view illustrating a state in
which the desiccant accommodating body is assem-
bled to the outer pipe.

[FIG. 8] FIG. 8 is a vertical cross-sectional view of
an accumulator according to a second embodiment.
[FIG. 9] FIG. 9 is a lateral cross-sectional view of the
accumulatorinplanarview taken atline B-B of FIG. 8.
[FIG. 10] FIG. 10 is a front view illustrating a state in
which the desiccant accommodating body is assem-
bled to the outer pipe.

[Description of Embodiments]

[0013] An accumulator 1 according to an embodiment
of the present embodiment will be described below with
reference to the drawings.

(First Embodiment)

[0014] FIG. 1 is a vertical cross-sectional view of the
accumulator 1 according to a first embodiment. FIG. 2 is
alateral cross-sectional view of the accumulator 1 in pla-
nar view taken at line A-A of FIG. 1. The accumulator 1
includes a tank main body 2, a double pipe 5 disposed
within the tank main body 2, and a desiccant accommo-
dating body 11 accommodating a desiccant (moisture
absorbent) DA.

[0015] The tank main body 2 is composed of a body 3
having a bottomed cylindrical shape with a top end
opened, and a header 4 joined by girth welding to the
body 3 via a weld portion 10 to seal an opening end of
the body 3. The body 3 and the header 4 are both formed
of a metal such as an aluminum alloy. In the present
specification, the side having the header 4 is referred to
as an upper side, and a bottom side of the body 3 is
referred to as a lower side.

[0016] The header 4 formed in an approximately disk-
like shape has a refrigerant inlet port 8 and a refrigerant
outlet port 9 that are formed to pass therethrough in a
vertical direction. An inner pipe 6 that extends to a vicinity
of an inner bottom portion of the body 3 is connected to
the refrigerant outlet port 9. A double pipe 5 is formed by
externally attaching an outer pipe (hereinafter also simply
referred to as pipe) 7 to an outer side of the inner pipe 6.
[0017] Belowthe header4 isprovided a gas-liquid sep-
aration member 16 having a cylindrical shape with a top
that separates a mixed refrigerant (refrigerant in which a
gas phase refrigerant and a liquid phase refrigerant are
mixed) flowing in through the refrigerant inlet port 8 into
a liquid phase refrigerant having a high density including
compressor oil (hereinafter referred to as oil), and a gas
phase refrigerant having a low density.

[0018] The inner pipe 6 is formed of a metal such as
an aluminum alloy, having a lower end portion thereof
opened and an upper end portion thereof connected to
the refrigerant outlet port 9 of the header 4. Further, a
lower portion of the inner pipe 6 is inserted to an inner
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side of a plurality of pipe ribs 7a (FIG. 2) disposed to
protrude from an inner circumference surface of the outer
pipe 7, by which the inner pipe 6 is held stably within the
outer pipe 7.

[0019] The outer pipe 7 is formed of synthetic resin,
and it is attached within the body 3 with the upper end
portion opened. A strainer 20 having a cylindrical shape
and including a mesh member 21 formed by insert-mold-
ing metal or resin is disposed in a bottom portion of the
outer pipe 7, and the strainer 20 is placed on an inner
bottom surface of the body 3.

[0020] FIG. 3 is a side view of the outer pipe 7, and
FIG. 4 is a top view of the outer pipe 7. In FIGs. 3 and 4,
the outer pipe 7 includes a collar-shaped portion 7b that
extends outward in a radial direction at an outer circum-
ference in an intermediate position in a longitudinal di-
rection. The collar-shaped portion 7b fit to the body 3
includes a rib 7c for reinforcement, an opening 7d for a
flow channel surrounded by the rib 7¢, and a cutout por-
tion 7e that extends from an outer circumference of the
collar-shaped portion 7b to the outer pipe 7.

[0021] Further according to FIG. 4, the outer pipe 7
includes an upper side hook portion 7f and a lower side
hook portion 7g that extend parallelly with the cutout por-
tion 7e from the outer circumference of the outer pipe 7
at approximately equal distances at upper and lower po-
sitions from the collar-shaped portion 7b, and a plate-
shaped portion 7h having a rectangular shape consecu-
tively connected across the upper side hook portion 7f,
the lower side hook portion 7g, and the outer pipe 7. With
reference to FIG. 7 described below, when viewed in the
radial direction of the outer pipe 7, the widths of the upper
side hook portion 7f and the lower side hook portion 7g
are wider than a thickness of the plate-shaped portion
7h. It is preferable that the upper side hook portion 7f,
the lower side hook portion 7g, and the tips of the plate-
shaped portion 7h are in an assembled state before com-
ing into contact with an inner circumference of the body 3.
[0022] The plate-shaped portion 7h includes an upper
side opening 7i formed between the upper side hook por-
tion 7f and the collar-shaped portion 7b, and a lower side
opening 7j formed between the collar-shaped portion 7b
and the lower side hook portion 7g.

[0023] Next, the desiccant accommodating body 11
will be described. FIG. 5 is a plan view illustrating a ma-
terial prior to sewing of the desiccant accommodating
body 11. FIG. 6 is a plan view illustrating a state of the
material during sewing of the desiccant accommodating
body 11.

[0024] First, as illustrated in FIG. 5, a cloth-like body
FT such as felt having air permeability, water permeabil-
ity, and necessary shape retaining property is cut into an
approximately rectangular shape. Thereafter, the cloth-
like body FT is folded back at a center line WC in the
width direction, and a desiccant DA is accommodated in
the inner side thereof. Thereafter, a circumference of the
cloth-like body FT is sewn along a sewing line SL illus-
trated by a dotted line in FIG. 6, and the desiccant DA is
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independently sealed inside each of bag portions 11a
and 11b of the desiccant accommodating body 11 formed
in the shape of a bag. The desiccant DA is not inputted
in the areas outside the sewing line SL of the desiccant
DA, which are a center region (a second connecting por-
tion in the example) RA that connects the bag portions
11a and 11b and end regions (first connecting portions
in the example) RE, where the cloth-like body FT is in a
superposed state.

[0025] Next, the desiccant accommodating body 11 is
folded in half along a center line LC that passes through
a center region RA, and joined by sewing with the end
regions RE united. Thereby, the desiccant accommodat-
ing body 11 having the bag portions 11a and 11b con-
taining the desiccant DA is formed in the shape of an
endless belt.

[0026] FIG. 7 is afront view illustrating a state in which
the desiccant accommodating body 11 is assembled to
the outer pipe 7. The desiccant DA is notaccommodated
in a completely filled state in the interior of the bag por-
tions 11a and 11b, and a certain margin is provided in
the capacity of the bag portions 11a and 11b. Therefore,
a dented portion 11c is formed by denting a center of the
bag portions 11a and 11b along a width direction, and
the desiccant DA is moved to both ends thereof.

[0027] In this state, the side having the end regions RE
is oriented toward the upper side, the side having the
center region RA is oriented toward the lower side, and
the dented portion 11c is positioned to correspond (fit)
to the cutout portion 7e of the collar-shaped portion 7b,
wherein a joined portion of the end regions RE is hooked
to the upper side hook portion 7f, and a folded back por-
tion of the center region RA is hooked to the lower side
hook portion 7g. By pressing the desiccant accommo-
dating body 11 into the outer pipe 7 while maintaining
the above-described state, the desiccant accommodat-
ing body 11 is attached to the outer pipe 7.

[0028] Thereafter, as illustrated in FIG. 7, the outer
pipe 7 is assembled to the body 3 by attaching the strainer
20to a lower end of the outer pipe 7 and having the outer
circumference of the collar-shaped portion 7b fit to the
inner circumference of the body 3. The outer pipe 7 and
the body 3 are disposed eccentrically in the state assem-
bled to the body 3, and the desiccant accommodating
body 11 is disposed in a widest space between the outer
circumference of the outer pipe 7 and the inner circum-
ference of the body 3.

[0029] The operation of the accumulator 1 configured
as above will be described with reference to FIG. 1. In
the following description, a configuration is illustrated as
an example where the accumulator 1 is arranged be-
tween an evaporator and a compressor of the refrigera-
tion cycle and where a gas refrigerant is generated by
removing moisture contained in the refrigerant flowing in
from the evaporator, and the gas refrigerant is returned
to the compressor.

[0030] In a state where the refrigerant is discharged
from the evaporator, the refrigerant is conveyed to the
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accumulator 1 through a connecting piping (not shown).
Therefrigeranthaving reached the accumulator 1 is flown
to the inner side of the body 3 through the refrigerantinlet
port 8, collided against the gas-liquid separation member
16, and separated into a high-density liquid phase refrig-
erant including oil and a low-density gas phase refriger-
ant (gas refrigerant).

[0031] The liquid phase refrigerant and oil after being
subjected to gas-liquid separation is pooled within the
body 3 by its own weight. In the process, the separation
of the liquid phase refrigerant and oil advances, and oil
is pooled below the liquid phase refrigerant. In this state,
liquid level of the liquid phase refrigerantreaches a height
position where a portion (approximately center) of the
desiccant accommodating body 11 accommodating the
desiccantisimmersed. Therefore, both the moisture con-
tained in the liquid phase refrigerant and the hygroscopic
moisture contained in the gas phase refrigerant are ab-
sorbed by the desiccant DA.

[0032] Meanwhile, the gas phase refrigerant having
been subjected to gas-liquid separation flows in through
the opening portion on the upper end of the outer pipe 7
and descends within the outer pipe 7. Thereafter, the gas
phase refrigerant turns back at the bottom portion of the
outer pipe 7 and flows into the inner pipe 6, ascends
within the inner pipe 6 and is guided to the refrigerant
outlet port 9. In this state, oil pooled at the bottom of the
body 3 is sucked in through an oil return hole (not shown),
where it turns into a gas phase refrigerant containing
abundant oil component, which is supplied from the re-
frigerant outlet port 9 through the connecting piping (not
shown) to the compressor.

[0033] According to the present embodiment, the des-
iccant accommodating body 11 formed in the shape of
an endless belt may be attached easily by hooking to the
upper side hook portion 7f and the lower side hook portion
7g without using tying bands and the like, and by pulling
the desiccant accommodating body 11 in the up-down
direction and reliably retaining the same, the up and down
movement of the desiccant accommodating body 11 may
be suppressed. Therefore, the number of components
of the accumulator 1 may be cut down, and the number
of manufacturing steps may be reduced. Since the des-
iccant accommodating body 11 is disposed across ap-
proximately the entire length of the outer pipe 7, the
amount of desiccant DA that is notimmersed in the liquid
refrigerant is increased, such that the bumping phenom-
enon may be suppressed.

[0034] The force transmitted from the desiccant ac-
commodating body 11 to the upper side hook portion 7f
and the lower side hook portion 7g is supported by the
plate-shaped portion 7h, such that stress of the upper
side hook portion 7f and the lower side hook portion 7g
may be suppressed from becoming excessive. Further,
by having the dented portion 11c fit to the cutout portion
7e, the bag portions 11a and 11b are separated in half
into upper and lower parts, such that it becomes difficult
for the desiccant DA accommodated in the inner side
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thereof to move up and down beyond the dented portion
11c. Therefore, even when the accumulator 1 is subject-
ed to vibration, the desiccant may be suppressed from
being crushed.

[0035] Further, as illustrated in FIG. 2, opposing sur-
faces of the bag portions 11a and 11b of the desiccant
accommodating body 11 are exposed through the upper
side opening 7i and the lower side opening 7j of the plate-
shaped portion 7h arranged between the upper side hook
portion 7f and the lower side hook portion 7g. Thereby,
the moisture contained in the liquid phase refrigerant or
the gas phase refrigerant passing through the upper side
opening 7i and the lower side opening 7j may also be
absorbed efficiently by the desiccant DA.

[0036] Further, when viewed in the direction of FIG. 7
in a state where the desiccant accommodating body 11
is hooked to the upper side hook portion 7f, the upper
portion of the desiccant accommodating body 11 is re-
tained in a mountain-like shape, such that the liquid
phase refrigerant dripping thereto from the upper side
falls on an inclined surface of the desiccant accommo-
dating body 11 and flows toward the side, such that the
refrigerant may be prevented from splashing upward.
Further, by hooking a joined portion of the end regions
RE to the upper side hook portion 7f, as illustrated in FIG.
7, a cut edge of the cloth forming the cloth-like body is
oriented toward the upper side and functions as a cush-
ion, such that the splashing of the liquid phase refrigerant
dripping thereto from the upper side may be prevented.

(Second Embodiment)

[0037] FIG. 8 is a vertical cross-sectional view of an
accumulator 1A according to a second embodiment. FIG.
9 is a lateral cross-sectional view of the accumulator 1A
in planarviewtaken atline B-B of FIG. 8. The accumulator
1A differs from the above-described embodiment in that
a configuration formed on an outer side of an outer pipe
7A differs. The other configurations are denoted with the
same reference numbers and detailed descriptions
thereof are omitted.

[0038] As illustrated in FIG. 9, three support beams
7Ab that are disposed on the outer circumference of the
outer pipe 7A extend toward the outer side in a radial
direction, and outer ends thereof are in contact with an
inner circumference of the body 3. Further, one side edg-
es of a pair of support plates 7Ac are consecutively con-
nected to two support beams 7Ab arranged opposite to
each other interposing the outer pipe 7. The support
plates 7Ac extend parallelly with an axial line of the outer
pipe 7A, and the other side edges thereof come into con-
tact with an inner circumference of the body 3. The outer
pipe 7A is positioned on the body 3 by the support beams
7Ab and the support plates 7Ac. The space between the
support beams 7Ab and the support plates 7Ac serves
as a flow channel.

[0039] An upper side hook portion 7Af is formed to ex-
tend parallelly with the support plates 7Ac from the outer
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circumference of the outer pipe 7A in the area between
the pair of support plates 7Ac and on the upper side of
the support plates 7Ac. Further, a plate-shaped portion
7Ah having a rectangular shape is consecutively con-
nected to a lower end side of the upper side hook portion
7Af and an outer circumference of the outer pipe 7A.
[0040] FIG.10isafrontviewillustrating a stateinwhich
a desiccant accommodating body 11A is assembled to
the outer pipe 7A. A pair of lower side locking plates 7Ag
that extend parallelly with the support plates 7Ac from
the outer circumference of the outer pipe 7A is disposed
with a gap formed therebetween at an area between the
pair of support plates 7Ac and near the lower end of the
support plates 7Ac. The upper side hook portion 7Af, the
plate-shaped portion 7Ah, and the tip of the lower side
locking plate 7Ag are preferably assembled before com-
ing into contact with the inner circumference of the body
3. An opening may be formed on the plate-shaped portion
7Ah.

[0041] In the present embodiment, the desiccant ac-
commodating body 11A is formed by a similar process
as the process illustrated in FIGs. 5 and 6, but without a
dented portion formed atthe center, and wherein the des-
iccant DA is approximately completely filled and accom-
modated in bag portions 11Aa and 11Ab.

[0042] When assembling the desiccant accommodat-
ing body 11A, according to the present embodiment, the
side having a center region (the first connecting portion
in this example) RA is oriented toward the upper side,
the side having an end region (the second connecting
portion in this example) RE is oriented toward the lower
side, a folded back portion of the center region RA is
hooked on the upper side hook portion 7Af, and a joined
portion of the end regions RE is inserted to an area be-
tween the pair of lower side locking plates 7Ag. By press-
ing the desiccant accommodating body 11A toward the
outer pipe 7A along the support plates 7Ac while main-
taining the above-described state, the desiccant accom-
modating body 11A may be attached to the outer pipe 7A.
[0043] In this state, the plate-shaped portion 7Ah ex-
tends between the bag portions 11Aa and 11Ab from the
upper end to a vicinity of the center position, and the bag
portions 11Aa and 11Ab contact each other below the
plate-shaped portion 7Ah. Further, outer side surfaces
of the bag portions 11Aa and 11Ab are in contact with
and are retained by the support plates 7Ac.

[0044] According to the present embodiment, the des-
iccant accommodating body 11A formed in the shape of
an endless belt may be attached easily by hooking onto
the upper side hook portion 7Af and the lower side locking
plate 7Ag without using a tying band or the like, and the
desiccant accommodating body 11A may be retained re-
liably by pulling the same in the upper and lower direc-
tions. Moreover, since the desiccant DA accommodated
in the bag portions 11Aa and 11Ab may not be commu-
nicated between the respective bag portions, and since
the outer side surfaces of the bag portions 11Aa and
11Ab are in contact with and retained by the support
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plates 7Ac, the crushing of the desiccant may be sup-
pressed even when the accumulator 1A is subjected to
vibration.

[0045] The present embodiment has been illustrated
above with reference to the embodiments, but the 5
present invention is not limited to the above-mentioned
embodiments, and various modifications are enabled
within the scope of the invention.

further comprising a collar-shaped portion
formed to an outer circumference of the pipe and
including a cutout portion, and

wherein the dented portion formed on the des-
iccant accommodating body is fit to the cutout
portion.

4. The accumulator according to claim 2 or claim 3,
[Reference Signs List] 10 wherein a plate-shaped portion is disposed be-
tween the upper side hook portion and the lower
[0046] side hook portion, the plate-shaped portion in-
cluding an opening, and

1, 1A accumulator wherein the bag portions of the desiccant ac-

2 tank main body 15 commodating body are disposed on both sides
3 body of and interposing the plate-shaped portion.

4 header

5, 5A double pipe 5. The accumulator according to claim 1,

6 inner pipe

7, 7TA outer pipe 20 wherein the hook portion includes an upper side

8 refrigerant inlet port

9 refrigerant outlet port

11, 11A desiccant accommodating body
20 strainer

connecting portion is hooked on the lower side
hook portion.

3. The accumulator according to claim 2,

hook portion and a pair of lower side locking
plates,

wherein the desiccantaccommodating body has
an endless shape including a first connecting

25 portion that connects one end portions of the
bag portions and a second connecting portion
that connects the other end portions of the bag
portions, and

An accumulator comprising: wherein the first connecting portion is hooked

30 on the upper side hook portion and the second

a body; connecting portionis inserted between the lower
a pipe disposed in an inner side of the body; side locking plates.
a hook portion disposed to extend from an outer
circumference of the pipe; and 6. The accumulator according to claim 5,
a desiccant accommodating body including two 35
bag portions configured to accommodate a des- wherein a plate-shaped portion is formed from
iccant, and a connecting portion configured to the upper side hook portion toward the lower
connect the bag portions, side locking plate,
wherein the desiccant accommodating body is wherein a pair of support plates connected to
attached by hooking the connecting portion on 40 the pipe is formed parallelly with the plate-
the hook portion. shaped portion, and
wherein the bag portions of the desiccant ac-
2. The accumulator according to claim 1, commodating body are disposed in a manner
interposing the plate-shaped portion and each
wherein the hook portion includes an upper side 45 being in contact with the support plate.
hook portion and a lower side hook portion,
wherein the desiccant accommodating body has
an endless shape including a first connecting
portion that connects one end portions of the
bag portions and a second connecting portion 50
that connects the other end portions of the bag
portions, and
wherein the first connecting portion is hooked
on the upper side hook portion and the second
55
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