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(54) ACCUMULATOR

(57)  Inanaccumulator for use in a refrigerating cycle
of a vehicle air conditioner or the like, to prevent a refrig-
erant liquid sucked inside returning to a compressor.

A desiccant layer 12 is provided above the middle
of a tank 11 to divide the main body into upper and lower
chambers 13 and 14. A gas-liquid mixed refrigerant
sucked into the lower chamber is subjected to gas-liquid
separation in the desiccant layer 12, and only the refrig-
erant gas is transferred to the upper chamber 13 while
the refrigerant liquid and the like are accumulated in the
lower chamber 14. An outlet port 16b of the refrigerant
suction tube 16, through which the refrigerant is sucked
into the main body, is opened within the lower chamber
14, and an inlet port 17a of a refrigerant/oil discharge
tube 17, through which refrigerant gas obtained by the
gas-liquid separation in the desiccant layer 12 is dis-
charged, is opened within the upper chamber 13. The
desiccant layer 12 separates the outlet port 16b of the
refrigerant suction tube 16 from the inlet port 17a of the
refrigerant/oil discharge tube 17, so that the refrigerant
liquid sucked through the refrigerant suction tube 16 is
not directly sucked into the inlet port 17a of the refriger-
ant/oil tube 17.
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Description
Technical Field

[0001] The present invention relates to a structure of
an accumulator for use in a refrigerating cycle of a vehicle
air-conditioner or the like.

Background Art

[0002] Heretofore, in a refrigerating cycle of a vehicle
air-conditioner, an accumulator is disposed on a side of
a compressor to which a refrigerant returns. Herein, the
compressor compresses the refrigerant. In a cooling ded-
icated cycle of a general vehicle including an engine as
a driving source, such an accumulator is an essential
part to store redundant refrigerant due to variations in
load during the cooling operation. In a heating and cooling
cycle of a vehicle which does not include a heat source
such as a fuel cell vehicle or an electrical vehicle, in ad-
dition to such a function of storing redundant refrigerant,
the accumulator has a function of separating the refrig-
erant returning to the compressor into liquid and gas and
allowing only refrigerant gas to be sucked into the com-
pressor, thus preventing damage of the compressor due
to liquid or wet compression.

[0003] FIG. 3 is a schematic cross-sectional view
showing a conventional example of a general accumu-
lator. This accumulator 100 is connected to a path reach-
ing a compressor from a not-shown internal heat ex-
changer and includes a refrigerant suction tube 102 and
a substantially U-shaped refrigerant discharge tube 103
within a substantially cylindrical tank 101. The refrigerant
suction tube 102 is connected to an inlet refrigerant pipe
which is connected to the not-shown internal heat ex-
changer, and a gas-liquid mixed refrigerant is flown
through the refrigerant suction tube 102 into the tank 101.
The refrigerant discharge tube 103 is connected to an
outlet refrigerant pipe which is connected to the not-
shown compressor and discharges the refrigerant gas
obtained by gas-liquid separation. In a tank upper part
of the refrigerant discharge tube 103, a refrigerant return
opening 103athrough which the refrigerantgasis sucked
is formed, and, in a bent part of the substantially U shape
thereof, an oil return port 103b is formed, through which
oil contained in a refrigerant liquid is returned.

[0004] In the aforementioned structure, the gas-liquid
mixed refrigerant discharged from the not-shown internal
heat exchanger is flown through the refrigerant suction
tube 102 into the tank 101, and the refrigerant liquid is
accumulated in the bottom of the tank 101. The refriger-
ant gas is sucked through the refrigerant return opening
103a of the refrigerant discharge tube 103 and fed to the
not-shown compressor through the refrigerant discharge
tube 103. The oil contained in the refrigerant liquid accu-
mulated in the bottom of the tank 101 is sucked through
the oil return port 103b formed in the refrigerantdischarge
tube 103 and fed to the compressor together with the
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refrigerant gas.

[0005] As aconventional art related to this type of ac-
cumulator, an accumulator is proposed in which the tank
is partitioned by a desiccant unit into upper and lower
chambers. The upper chamber is divided by a separator
wall into a chamber on the refrigerant inlet side and a
chamber on the refrigerant outlet side, and the separator
wall includes a number of ventilation holes (see Patent
Literature 1).

[0006] PatentLiterature 1: Japanese Patent Laid-open
Publication No. 10-232071

Disclosure of the Invention
Problems to be Solved by the Invention

[0007] Inthe accumulator 100 of the conventional ex-
ample shown in FIG. 3, the gas-liquidmixed refrigerant
sucked through the refrigerant suction tube 102 some-
times enters the refrigerant discharge tube 103 through
the refrigerant return opening 103a as indicated by a solid
arrow. Moreover, the gas-liquid mixed refrigerant flown
into the tank strikes the surface of the accumulated liquid
and ruffles the surface thereof, and accordingly, the re-
frigerant liquid in the surface sometimes reaches the re-
frigerant return opening 103a and enters the refrigerant
discharge tube 103. In the accumulator 100 of the con-
ventional example shown in FIG. 3, the refrigerant liquid
is sent to the compressor in such a manner, and the com-
pressor could be damaged by liquid or wet compression.
[0008] Inthe accumulator proposed by Japanese Pat-
ent Laid-open Publication No. 10-232071, the refrigerant
liquid flown into the chamber on the refrigerant inlet side
passes through the desiccant unit and is accumulated in
alower chamber, and the refrigerant liquid does not ruffle
the surface of the accumulated liquid. However, a lot of
ventilation holes are formed in the separator wall sepa-
rating the chambers on the refrigerant inlet and outlet
sides, and it is thought that a part of the refrigerant liquid
flown into the chamber on the refrigerant inlet side could
enter the opposite chamber on the refrigerant outlet side
through these ventilation holes and sent to the compres-
sor. Accordingly, in such an accumulator, the refrigerant
liquid returning to the compressor is not prevented.
[0009] An object of the present invention is to provide
an accumulator capable of preventing the refrigerant lig-
uid sucked inside returning to the compressor.

Means for Solving the Problems

[0010] To achieve the aforementioned object, an ac-
cumulator according to the present invention includes: a
main body; and a desiccantlayerwhichis provided above
a middle of the main body to divide the main body into
upper and lower chambers. A gas-liquid mixed refrigerant
sucked into the lower chamber is subjected to gas-liquid
separation in the desiccant layer, and only the refrigerant
gas is transferred to the upper chamber. Moreover, an
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outlet port of a refrigerant suction tube through which the
refrigerant is sucked into the body is opened within the
lower chamber, and aninlet port of arefrigerantdischarge
tube through which the refrigerant gas obtained by the
gas-liquid separation in the desiccant layer is discharged
out of the main body is opened within the upper chamber.
[0011] Inthe accumulator according to the present in-
vention, the outlet port of the refrigerant suction tube is
opened obliquely downward along a side surface of the
main body.

[0012] Inthe accumulator according to the present in-
vention, the refrigerant discharge tube is bent in a sub-
stantially U-shape and has an outlet port opened outside
of the upper chamber 13, and the refrigerant discharge
tube includes an oil return hole through which oil accu-
mulated together with the refrigerant liquid is sucked, the
oil return hole being formed in a bent part positioned in
a bottom of the lower chamber.

[0013] Inthe accumulator according to the present in-
vention, the desiccant layer is filled with desiccant parti-
cles inside and fixed by perforated metals which are pro-
vided above and below the same and include a plurality
of ventilation holes to bring the upper and lower chambers
in communication with each other and transfer only the
refrigerant gas.

[0014] The accumulator according to the present in-
vention further includes an oil separation layer which is
provided in the lower chamber and separates the refrig-
erant liquid from the oil for accumulation, in which the oil
separation layer is composed of a fiber or porous mate-
rial.

Effects of the Invention

[0015] According to the aforementioned constitution,
the outlet port of the refrigerant suction tube is opened
within the lower chamber, and the inlet port of the refrig-
erantdischarge tube is opened within the upper chamber
which is separated from the lower chamber by the des-
iccant layer. Accordingly, the refrigerant liquid sucked
through the refrigerant suction tube is not directly sucked
into the inlet port of the refrigerant discharge tube. More-
over, even if the refrigerant liquid ruffles the inside of the
lower chamber, the refrigerant liquid does not reach the
inlet port of the refrigerant discharge tube. The refrigerant
liquid is therefore not sucked into the compressor, and
the damage of the compressor due to liquid or wet com-
pression can be prevented.

[0016] Furthermore, the outlet port of the refrigerant
suction tube is opened obliquely downward along the
side surface of the main body. Accordingly, the refriger-
ant liquid and oil flown into the lower chamber are dis-
charged along the side surface of the main body and
flows in a circular motion toward the center. At this time,
the oil with a high specific gravity is deposited in a lower
part by centrifugation while the refrigerant liquid with a
specific gravity lower than that of the oil is deposited in
an upper part. Accordingly, the oil can be easily separat-
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ed from the refrigerant liquid and can be surely returned
to the compressor.

[0017] Still furthermore, the oil return hole is formed in
the bent part positioned in the bottom of the lower cham-
ber. Moreover, the refrigerant liquid and the oil sucked
through the refrigerant suction tube into the lower cham-
ber flow into the center of the lower chamber in a circular
motion, and the oil with a high specific gravity is deposited
in lower part by centrifugation while the refrigerant liquid
with a low specific gravity is deposited in upper part. Ac-
cordingly, the oil deposited in the lower part of the lower
chamber can be sucked through the oil return hole.
[0018] still furthermore, the desiccant layer is fixed by
the perforated metals provided above and below the
same. Accordingly, the desiccant layer can be easily po-
sitioned while the gas ventilation between the upper and
lower chambers is maintained.

[0019] still furthermore, the oil separation layer is pro-
vided in the lower chamber. Accordingly, the refrigerant
liquid and oil can be easily separated, and the oil can be
surely returned to the compressor. In addition, the liquid
surface atthe interface between the liquid refrigerant and
oil can be stabilized.

Brief Description of Drawings
[0020]

FIG. 1 is a schematic cross-sectional view of an ac-
cumulator according to a first embodiment.

FIG. 2 is a schematic cross-sectional view of an ac-
cumulator according to a second embodiment.
FIG. 3 is a schematic cross-sectional view of a con-
ventional example of a general accumulator.

Explanation of Reference Numerals

[0021]

10, 20, ACCUMULATOR

11, TANK

12, DESICCANT LAYER

13, UPPER CHAMBER

14, LOWER CHAMBER

15a, 15b, 15c, PERFORATED METAL

16, 19, REFRIGERANT SUCTION TUBE

16a, 19a, INLET PORT (REFRIGERANT SUC-
TION TUBE)

16b, 19b, OUTLET PORT (REFRIGERANT
SUCTION TUBE)

17, REFRIGERANT/OIL  DISCHARGE
TUBE

17a, INLET PORT (REFRIGERANT/OIL
DISCHARGE TUBE)

17b, OUTLET PORT (REFRIGERANT/OIL
DISCHARGE TUBE)

17c, OIL RETURN HOLE

18, OIL SEPARATION LAYER
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Best Mode for Carrying out the Invention

[0022] Hereinafter, a description is given of embodi-
ments of an accumulator according to the invention. In
the following description, a gas-liquid mixed refrigerant
is properly abbreviated to a refrigerant.

<First Embodiment>

[0023] FIG. 1 is a schematic cross-sectional view of
an accumulator according to a first embodiment. An ac-
cumulator 10 of this embodiment includes a substantially
cylindrical tank 11 as a main body and a desiccant layer
12 above the middle of the main body. This desiccant
layer 12 divides the inside of the main body into upper
and lower spaces. The upper space is partitioned as an
upper chamber 13 in which refrigerant gas flows, and the
lower space is partitioned as a lower chamber 14 in which
refrigerant liquid and oil are accumulated.

[0024] The desiccant layer 12 is filled with particles of
a desiccant inside and has functions of gas-liquid sepa-
ration and moisture adsorption. This desiccant layer 12
is fixed at a predetermined position by perforated metals
15a and 15b arranged above and below the same. Each
of these perforated metals 15a and 15b is formed into a
circle in a plan view and includes a plurality of not-shown
ventilation holes in the surface. The upper and lower
chambers 13 and 14 communicate with each other
through the desiccant layer 12. The desiccant layer 12
sandwiched by the perforated metals 15a and 15b trans-
mits only refrigerant gas.

[0025] In the tank 11, a refrigerant suction tube 16,
through which the gas-liquid mixed refrigerant is sucked
into the tank 11, is provided substantially vertically so as
to penetrate the desiccant layer 12 and perforated metals
15a and 15b. An inlet port 16a of the refrigerant suction
tube 16 is opened to the outside from the upper part of
the upper chamber 13 and is coupled to a refrigerant pipe
connected to a not-shown internal heat exchanger. An
outlet port 16b of the refrigerant suction tube 16 is opened
in the lower chamber 14. The outlet port 16b is opened
obliquely downward along the side surface of the tank
11. Accordingly, refrigerant liquid and oil contained in the
refrigerant discharged from the outlet port 16b of the re-
frigerant suction tube 16 are discharged along the side
surface of the tank 11 to flow toward the center in a cir-
cular motion as shown by a thick dashed arrow.

[0026] Thetank 11 includes a refrigerant/oil discharge
tube 17, through which the refrigerant gas obtained by
gas-liquid separation of the desiccant layer 12 is dis-
charged out of the tank 11. The refrigerant/oil discharge
tube 17 is bent in a substantially U shape. An inlet port
17a thereof is opened within the upper chamber 13, and
an outlet port 17b thereof is opened to the outside of the
upper chamber 13 and coupled to a refrigerant pipe con-
nected to a not-shown compressor. In the bent part of
the refrigerant/oil discharge tube 17 positioned in the bot-
tom of the lower chamber 14, an oil return hole 17c is
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formed, through which oil accumulated together with the
refrigerant liquid is sucked.

[0027] Inthe accumulator 10 constituted as described
above, the gas-liquid mixed refrigerant fed from the not-
shown internal heat exchanger is sucked from the not-
shown refrigerant pipe through the refrigerant suction
tube 16 to the lower chamber 14. The refrigerant liquid
and oil contained in the sucked gas-liquid mixed refrig-
erant are discharged along the side surface of the tank
11 and flow toward the center in a circular motion to be
accumulated in the lower chamber 14. The refrigerant
gas passes through the not-shown ventilation holes
formed in the perforated metal 15b and the desiccant
layer 12 and has moisture removed here. The refrigerant
gas further passes through the upper perforated metal
15a and flows into the upper chamber 13.

[0028] The sucked gas-liquid mixed refrigerant is sub-
jected to gas-liquid separation, and the refrigerant liquid
and oil are accumulated in the lower chamber 14 while
the refrigerant gas is flown into the upper chamber 13.
The refrigerant gas flown into the upper chamber 13 is
sucked from the inlet port 17a of the refrigerant/oil dis-
charge tube 17 as shown by solid arrows and discharged
to the refrigerant pipe connected to the not-shown com-
pressor together with the oil.

[0029] On the other hand, the refrigerant liquid and oil
sucked from the refrigerant liquid suction tube 16 to the
lower chamber 14 flow toward the center of the lower
chamber 14 in a circular motion. At this time, the oil with
a high specific gravity is deposited in lower part (an area
A) by centrifugation while the refrigerant liquid with a low
specific gravity is deposited in upper part (an area B).
The oil deposited in the lower part of the lower chamber
14 is sucked through the oil return hole 17c of the refrig-
erant/oil discharge tube 17 and discharged to the refrig-
erant pipe connected to the not-shown compressor to-
gether with the refrigerant gas.

[0030] In the accumulator 10 of the aforementioned
first embodiment, the outlet port 16b of the refrigerant
suction tube 16 is opened within the lower chamber 14,
and the inlet port 17a of the refrigerant/oil discharge tube
17 is opened within the upper chamber 13 with the des-
iccant layer 12 interposed therebetween. Accordingly,
the refrigerant liquid sucked through the refrigerant suc-
tion tube 16 is not directly sucked into the inlet port 17a
of the refrigerant/oil discharge tube 17. Moreover, even
if the refrigerant liquid flown into the chamber 13 ruffles
the inside of the lower chamber 13, the refrigerant liquid
does not reach the inlet port 17a of the refrigerant/oil
discharge tube 17. Accordingly, the refrigerant liquid is
not sucked into the compressor, and the damage of the
compressor due to liquid and wet compression can be
prevented.

[0031] In the first embodiment, moreover, the outlet
port 16b of the refrigerant suction tube 16 is opened ob-
liquely downward along the side surface of the tank 11.
Accordingly, the refrigerant liquid and oil flown into the
lower chamber 14 are discharged along the side surface
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of the tank 11 and flown toward the center in a circular
motion. At this time, the oil with a high specific gravity is
deposited in the lower part while the refrigerant liquid with
a specific gravity lower than that of the oil is deposited in
the upper part. Accordingly, even when the oil is com-
patible with the refrigerant of carbon dioxide, the oil can
be easily separated from the refrigerant liquid and can
be surely returned to the compressor. The presentinven-
tion thus has an effect on the case of using oil compatible
with carbon dioxide refrigerant.

[0032] Furthermore, the desiccant layer 12 is provided
above the middle of the main body, so that it is allowed
to make enough space in the lower chamber 14 for the
accumulated refrigerant liquid. Accordingly, itis possible
to accumulate redundant refrigerant due to variations in
load during cooling operation in a sufficient space.
[0033] The refrigerant gas warmed during operation of
the refrigerating system is sucked by the accumulator
10, and the refrigerant liquid accumulated in the lower
chamber 14 is exposed to heat of the refrigerant gas to
be gasified. The gasified refrigerant passes through the
desiccant layer 12 and is discharged through the refrig-
erant/oil discharge tube 17.

[0034] Moreover, the desiccant layer 12 is fixed by the
perforated metals 15a and 15b provided above and be-
low the same. Accordingly, the desiccant layer 12 can
be easily positioned with ventilation maintained between
the upper and lower chambers 13 and 14.

<Second Embodiment>

[0035] FIG. 2 is a schematic cross-sectional view of
an accumulator according to a second embodiment. The
second embodiment is described below with parts equiv-
alent to those of the first embodiment given the same
numerals.

[0036] The accumulator 20 of this embodiment in-
cludes an oil separation layer 18 in order to separately
store the refrigerant liquid and oil. The oil separation layer
18 is supported in the substantially middle of the lower
chamber 14 by a perforated metal 15c¢. The oil separation
layer 18 is composed of a fiber material such as a felt
material or a porous material such as sponge and has a
function of separating oil from refrigerant liquid. The re-
frigerant liquid thus passes through the oil separation lay-
er 18 (and the perforated metal 15c) to be accumulated
in upper part of the lower chamber 14, and the oil is sep-
arated by the oil separation layer 18 and accumulated in
lower part of the lower chamber 14.

[0037] A refrigerant suction tube 19 is provided sub-
stantially vertically so as to penetrate the desiccant layer
12 and perforated metals 15a and 15b. The inlet port 19a
of the refrigerant suction tube 19 is opened to the outside
form the upper part of the upper chamber 13 and is cou-
pled to the refrigerant pipe connected to the not-shown
internal heat exchanger. An outlet port 19b thereof is
opened within the lower chamber 14.

[0038] In the constitution of the second embodiment,
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the refrigerant liquid sucked through the refrigerant suc-
tion tube 19 is not directly sucked into the inlet port 17a
of the refrigerant/oil discharge tube 17. Moreover, even
if the refrigerant liquid flown into the lower chamber 14
ruffles the inside of the lower chamber 14, the refrigerant
liquid does not reach the inlet port 17a of the refriger-
ant/oil discharge tube 17. Accordingly, the refrigerant lig-
uid is not sucked into the compressor, and the damage
of the compressor due to the liquid or wet compression
can be prevented.

[0039] Inthe second embodiment, furthermore, the oil
separation layer 18 supported by the perforated metal
15c is provided in the substantially middle of the lower
chamber 14. Even if the amount of refrigerant liquid and
oil is too small to cause centrifugation unlike the first em-
bodiment, accordingly, the refrigerant and oil can be
more easily separated, and the oil can be surely returned
to the compressor. In addition, the liquid surface at the
interface between the refrigerant liquid and oil can be
stabilized.

[0040] Furthermore, in addition to the aforementioned
effects, the part of the constitution of the second embod-
iment similar to that of the first embodiment can provide
similar effects.

Industrial Applicability

[0041] The presentinvention can be applied to not only
refrigerating cycles of air conditioners for vehicles but
also refrigerating cycles of a wide range of air condition-
ers.

Claims
1. Anaccumulator comprising:

a main body; and

a desiccant layer (12) which is provided above
a middle of the main body to divide the main
body into upper and lower chambers (13, 14);
wherein

a gas-liquid mixed refrigerant sucked into the
lower chamber (14) is subjected to gas-liquid
separation in the desiccant layer (12),

only the refrigerant gas is transferred to the up-
per chamber (13),

an outlet port (16b) of a refrigerant suction tube
(16) through which the refrigerant is sucked into
the body is opened within the lower chamber
(14); and

aninlet port (17a) of a refrigerant discharge tube
(17) through which the refrigerant gas obtained
by the gas-liquid separation in the desiccant lay-
er (12) is discharged out of the main body is
opened within the upper chamber (13).

2. The accumulator according to claim 1, wherein
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the outlet port (16b) of the refrigerant suction tube
(16) is opened obliquely downward along a side sur-
face of the main body.

The accumulator according to claim 1 or 2, wherein
the refrigerant discharge tube (17) is bent in a sub-
stantially U-shape and has an outlet port (17b)
opened outside of the upper chamber 13, and

the refrigerant discharge tube (17) includes an oil
return hole (17c) through which oil accumulated to-
gether with the refrigerant liquid is sucked, the oil
return hole being formed in a bent part positioned in
a bottom of the lower chamber (14).

The accumulator according to any one of claims 1
to 3, wherein the desiccant layer (12) is filled with
desiccant particles inside and fixed by perforated
metals (15a, 15b) which are provided above and be-
low the same and include a plurality of ventilation
holes to bring the upper and lower chambers (13,
14) in communication with each other and transfer
only the refrigerant gas.

The accumulator according to any one of claims 1,
3, and 4, further comprising:

an oil separation layer (18) which is provided in
the lower chamber (14) and separates the re-
frigerant liquid from the oil for accumulation,
wherein

the oil separation layer (18) is composed of a
fiber or porous material.
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FIG. 2
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FIG. 3
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