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Description

[0001] The presentinvention relates to a compressor
for a household appliance and to a household appliance
with such a compressor.

[0002] Household appliances like refrigerators, heat
pump dryers, heat pump washers, heat pump washer-
dryers or heat pump dishwashers comprise a compres-
sor for compressing a gaseous phase of a refrigerant.
For storing a liquid phase of the refrigerant, an accumu-
lator can be provided. The accumulator can be placed
outside a compressor housing of the compressor.
[0003] It is one object of the present invention to pro-
vide an improved compressor.

[0004] Accordingly, a compressor for a household ap-
pliance is provided. The compressor comprises a com-
pressor housing, wherein the compressor housing re-
ceives a compression chamber for compressing a gas-
eous phase of a refrigerant, and an accumulator for stor-
ing a liquid phase of the refrigerant, wherein the accu-
mulator is provided inside the compressor housing.
[0005] Due to the fact that the accumulator is provided
inside the compressor housing, an external accumulator
can be avoided. In this way, additional available space
around the compressor can be obtained. This improves
the space requirements for the compressor which is of
significant importance in some applications like heat
pump dryers, heat pump washers, heat pump washer-
dryers or heat pump dishwashers. Furthermore, the com-
pressor can be produced at lower costs. The cost reduc-
tion comes from the fact that when assembling the com-
pressor housing, the accumulator can be integrated into
the compressor during assembly of the compressor
housing.

[0006] There canalso be the case thatthere is noliquid
phase. In this case, the complete refrigerant s in the gas-
eous phase. This means that the accumulator is only
used when the liquid phase has to be stored prior to evap-
oration thereof. The compressor is able to compress the
gaseous phase. The compressor preferably is a rotary
compressor or can be named rotary compressor. A "re-
frigerant" is a substance or mixture, usually a fluid, used
in a heat pump and refrigeration cycle. In most cycles it
undergoes phase transitions from a liquid to a gas and
back again. The gaseous phase can be transferred into
the liquid phase and vice versa. The gaseous phase can
be named gaseous refrigerant. The liquid phase can be
named liquid refrigerant.

[0007] The compressor housing preferably has a cy-
lindric shape with an outer wall, a bottom cap and a top
cap. The caps hermetically close the outer wall at its
ends. The compressor housing can be made of steel.
The outer wall can be rotation-symmetric to a centerline.
The centerline is preferably arranged horizontally so that
also the compressor housing is arranged horizontally.
However, the compressor can also be arranged vertical-
ly. The accumulator uses the bottom cap and part of the
outer wall as outer shell. In particular, the accumulator
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is arranged inside the compressor housing. The center-
line can be arranged horizontally or vertically. In other
words, the compressor can be a horizontal compressor
or a vertical compressor.

[0008] According to an embodiment, the compressor
housing encloses the accumulator and an internal vol-
ume which receives the compression chamber, wherein
the accumulator comprises a separation wall which sep-
arates the accumulator from the internal volume.
[0009] The separation wall prevents the refrigerant
from entering the internal volume of the compressor itself.
The separation wall can be a steel membrane. A "mem-
brane" is a metal sheet that hermetically seals the com-
pressor from the internal volume. Neither gas nor liquid
can pass through the membrane. The membrane can be
a steel sheet. The compressor can have a plurality of
compressor parts that are necessary to compress the
gaseous phase of the refrigerant. The compressor parts
can include an electro motor, a steering system, valves,
pipes, a discharge port, a piston or pistons, a muffler, a
cylinder or the like. The compressor parts are also ar-
ranged inside the internal volume.

[0010] According to a further embodiment, the accu-
mulator is provided between the separation wall and a
bottom cap of the compressor housing, wherein the bot-
tom cap has an inlet for taking in the gaseous phase and
the liquid phase of the refrigerant.

[0011] To provide enough space for the accumulator,
the bottom cap can be extended. The inlet can be a pipe
that is arranged horizontally or radially to the cylindrical
compressor housing.

[0012] According to a further embodiment, the accu-
mulator comprises a filter which is arranged downstream
the inlet and inside the compressor housing.

[0013] Both, the gaseous phase and the liquid phase
pass through the filter when entering the accumulator.
The filter is suitable of removing particles form the liquid
phase.

[0014] According to a further embodiment, the filter is
cylindrical, wherein the filter is plugged on the inlet.
[0015] For maintenance, the filter is replaceable.
[0016] According to a further embodiment, the filter is
plate-shaped, wherein the filter is attached to an end of
the inlet.

[0017] The filter is attached to an end of the inlet that
protrudes inside the compressor housing. The filter can
have a circular shape.

[0018] According to a further embodiment, the inlet
comprises an expansion, wherein the filter is attached to
an end of the expansion.

[0019] The expansionincreases a diameter of the inlet
so that the filter has a bigger cross-sectional area. Filtra-
tion can be improved in that way.

[0020] According to a further embodiment, the filter is
plate-shaped, wherein the filter is attached to the com-
pressor housing.

[0021] In particular, the filter can be attached to the
separation wall, the bottom cap and the outer wall of the
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compressor housing.

[0022] According to a further embodiment, the filter
comprises a mesh.

[0023] In particular, the filter comprises a metal mesh
or a polymer mesh.

[0024] According to a further embodiment, the accu-
mulator comprises a backing pipe for holding back the
liquid phase of the refrigerant in the accumulator.
[0025] The backing pipe retains the liquid phase in the
accumulator until it evaporates. The backing pipe allows
the gaseous phase to leave the accumulator. In this way,
the backing pipe is used for separating the liquid phase
from the gaseous phase of the refrigerant. The backing
pipe has a bore through which oil for lubricating movable
parts of the compressor can pass.

[0026] According to a further embodiment, the accu-
mulator comprises a cover which covers the backing pipe
for preventing the liquid phase of the refrigerant from en-
tering the backing pipe and allowing the gaseous phase
of the refrigerant to enter the backing pipe.

[0027] The cover is optional. The cover is only used in
design cases of the compressor in which the liquid phase
of the refrigerant could directly flow from the inlet into the
backing pipe. The cover can be a steel plate. The cover
is arranged with a distance from an upper end of the
backing pipe so that the gaseous phase can enter the
backing pipe. The cover prevents the liquid phase leaving
the inlet from directly going into the backing pipe.
[0028] Accordingto a further embodiment, the backing
pipe is connected to a suction port of the compressor.
[0029] The suction port can be an internal suction port
or an external suction port. "Internal” means that the suc-
tion portis arranged inside the compressor housing. "Ex-
ternal" means that the suction port is arranged outside
the compressor housing.

[0030] Accordingto a furtherembodiment, the backing
pipe is arranged inside the compressor housing, wherein
the backing pipe is guided through the separation wall
by means of an outlet of the accumulator, and wherein
the outletis connected to the suction port inside the com-
pressor housing.

[0031] In this case, the suction port is an internal suc-
tion port. The outlet can be a pipe that is guided through
the separation wall.

[0032] Accordingto afurtherembodiment, the backing
pipe is arranged at least partly outside the compressor
housing, wherein the backing pipe is guided through the
compressor housing, and wherein the backing pipe is
connected to the suction port outside the compressor
housing.

[0033] In this case, the suction port is an external suc-
tion port. The backing pipe is guided through the com-
pressor housing to the outside.

[0034] All the afore mentioned design options of the
compressor can be applied to both, horizontal compres-
sors and vertical compressors.

[0035] Further, a household appliance comprising
such a compressor is provided.
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[0036] The household appliance can be a laundry dry-
er, a dishwasher, a refrigerator, a deep freezer or the
like. In the case thatthe household appliance is a laundry
dryer or a dishwasher, the compressor can be part of a
heat pump. In particular, the household appliance can
be a heat pump dryer, a heat pump washer, a heat pump
washer-dryer or a heat pump dishwasher.

[0037] Further possible implementations or alternative
solutions of the invention also encompass combinations
- that are not explicitly mentioned herein - of features
described above or below with regard to the embodi-
ments. The person skilled in the art may also add indi-
vidual or isolated aspects and features to the most basic
form of the invention.

[0038] Further embodiments, features and advantag-
es of the present invention will become apparent from
the subsequent description and dependent claims, taken
in conjunction with the accompanying drawings, in which:

Fig. 1 shows a schematic perspective view of one
embodiment of a household appliance;

Fig. 2 shows a cross-sectional view of one embodi-
ment of a compressor for the household appliance
according to Fig. 1;

Fig. 3 shows an enlarged view of the compressor
according to the view lll of Fig. 2;

Fig. 4 shows a further cross-sectional view of the
compressor according to the intersection line IV-IV
of Fig. 2;

Fig. 5 shows a further cross-sectional view of the
compressor according to the intersection line V-V of
Fig. 4;

Fig. 6 shows a cross-sectional view of a further em-
bodiment of a compressor for the household appli-
ance according to Fig. 1;

Fig. 7 shows a further cross-sectional view of the
compressor according to the intersection line VII-VII
of Fig. 6;

Fig. 8 shows a cross-sectional view of a further em-
bodiment of a compressor for the household appli-
ance according to Fig. 1;

Fig. 9 shows a cross-sectional view of a further em-
bodiment of a compressor for the household appli-
ance according to Fig. 1; and

Fig. 10 shows a cross-sectional view of a further em-
bodiment of a compressor for the household appli-
ance according to Fig. 1.

[0039] In the Figures, like reference numerals desig-
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nate like or functionally equivalent elements, unless oth-
erwise indicated.

[0040] Fig. 1 shows a schematic perspective view of
one embodiment of a household appliance 1. The house-
hold appliance 1 can be a laundry dryer, a dishwasher,
a refrigerator, a deep freezer or the like. The household
appliance 1 has a housing 2 comprising a bottom 3, a
ceiling 4 which is arranged opposite the bottom 3, two
opposing side walls 5, 6 and a back wall 7. The housing
2 is cuboid-shaped. The housing 2 has a front wall 8
which opposes the back wall 7. A door 9 is provided at
the front wall 8 which can be opened to put laundry or
other items into the household appliance 1. In this case,
the household appliance 1 is a front loader. The door 9
can also be provided at the ceiling 4. In this case, the
household appliance 1 is a top loader.

[0041] Fig. 2 shows a cross-sectional view of one em-
bodimentof a compressor 10 forthe household appliance
1. Fig. 3 shows an enlarged view of the compressor 10
according to the view lll of Fig. 2. Fig. 4 shows a further
cross-sectional view of the compressor 10 according to
the intersection line IV-1V of Fig. 2. Fig. 5 shows a further
cross-sectional view of the compressor 10 according to
the intersection line V-V of Fig. 4. In the following, Figs.
2 to 5 are referred to at the same time.

[0042] In the case that the household appliance 1 is a
laundry dryer or a dishwasher, the compressor 10 is part
of a heat pump. The compressor 10 is a rotary compres-
sor. In particular, the compressor 10 is a horizontal rotary
compressor. The compressor 10 comprises a compres-
sor housing 11. The compressor housing 11 receives
movable parts (not shown) of the compressor 10 which
are used to compress a gaseous phase GR of a refrig-
erant. A "refrigerant” is a substance or mixture, usually
a fluid, used in a heat pump and refrigeration cycle. In
most cycles it undergoes phase transitions from a liquid
to a gas and back again. The refrigerant also has a liquid
phase LR. The gaseous phase GR can be transferred
into the liquid phase LR and vice versa. The gaseous
phase GR can be named gaseous refrigerant. The liquid
phase LR can be named liquid refrigerant.

[0043] The compressor housing 11 has a cylindrical
outer wall 12 which can be rotation-symmetric to a cen-
terline 13. The compressor housing 11 further has a bot-
tom cap 14 and a top cap 15 which hermetically close
the outer wall 12 at its ends. In use of the compressor
10, the centerline 13 is arranged horizontally as shown
in Fig. 2.

[0044] In the compressor housing 11, an accumulator
16 for storing the liquid phase LR of the refrigerant is
received. The accumulator 16 uses parts of the compres-
sor housing 11 as outer shell. The accumulator 16 is part
of the compressor 10. The accumulator 16 is dedicated
to store the liquid phase LR of the refrigerant before en-
tering the compressor 10 itself. This is because only the
gaseous phase GR but not the liquid phase LR can be
compressed. The compressor housing 11 has aninternal
volume 17 which comprises the afore-mentioned mova-
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ble parts of the compressor 10. In other words, the parts
of the compressor 10 that are necessary for the com-
pressing function of the compressor 10 are arranged in-
side the internal volume 17. The internal volume 17 is
separated from the accumulator 16 by means of a sep-
aration wall 18. The separation wall 18 is a hermetic
sealed wall which fluidly separates the accumulator 16
from the internal volume. No fluid can pass through the
separation wall 18 itself. The separation wall 18 can be
made of steel.

[0045] As can be seen from Figs. 2, 3 and 5, the ac-
cumulator 16 has an inlet 19 which can be provided on
top of the bottom cap 14. The gaseous phase GR of the
refrigerant and the liquid phase LR of the refrigerant can
enter the accumulator 16 through the inlet 19. The inlet
19 can be a pipe that is arranged parallel to the centerline
13. The inlet 19 can be welded to the bottom cap 14. The
inlet 19 is arranged horizontally. The inlet 19 can also be
arranged radially to the housing 11.

[0046] The accumulator 16 comprises a backing pipe
20 which prevents the liquid phase LR from entering an
external suction port (not shown) of the compressor 10,
in particular from entering a compression chamber 23 of
the compressor 10, and allows only the gaseous phase
GR of the refrigerant entering it. The backing pipe 20
holds back the liquid phase LR in the accumulator 16.
The backing pipe 20 is arranged at least partly inside the
accumulator 16. For this reason, the backing pipe 20 can
be named internal pipe. The backing pipe 20 is arranged
perpendicular to the centerline 13 and runs therefore ver-
tically. The backing pipe 20 breaks through the outer wall
12 of the compressor housing 11. The backing pipe 20
is connected to the afore mentioned external suction port
of the compressor 10. The backing pipe 20 has a bore
(not shown) through which oil for lubricating movable
parts of the compressor 10 can pass.

[0047] The accumulator 16 comprises a filter 21. The
filter 21 is capable of removing particles like dust from
the liquid phase LR of the refrigerant when entering the
accumulator 16 through the inlet 19. The filter 21 is plate-
shaped. The filter 21 can be a mesh, in particular a metal
mesh, that is connected to the outer wall 12, the bottom
cap 14 and the separation wall 18. The filter 21 is ar-
ranged horizontally. In particular, the filter 21 is arranged
perpendicular to the backing pipe 20.

[0048] The accumulator 16 further has an optional cov-
er 22. The cover 22 is plate-shaped and covers the back-
ing pipe 20 such that the liquid phase LR of the refrigerant
entering the accumulator 16 through the inlet 19 cannot
enter the backing pipe 20 directly. The cover 22 can be
a steel plate. The cover 22 can have a circular, a rectan-
gular or any other suitable shape. The cover 22 can be
connected to the filter 21 so that the filter 21 and the cover
22 form a single component. The cover 22 can be also
connected to the outer wall 12. For example, the cover
22 can be welded to the outer wall 12. The cover 22 is
arranged with a distance from an upper end of the back-
ing pipe 20.
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[0049] Now returning back to Fig. 2, the compressor
10 comprises the compression chamber 23 which is ar-
ranged inside the internal volume 17 or is part of the
internal volume 17. In the compression chamber 23, the
gaseous phase GR of the refrigerant is compressed. The
compression chamber 23 has a suction port 24 which
takes in the gaseous phase GR of the refrigerant. The
suction port 24 can be a pipe. As mentioned before, the
suction port 24 can be an external suction port. In this
case, the suction port 24 is guided through the compres-
sor housing 11. The suction port 24 is then connected to
the backing pipe 20 outside the compressor housing 11.
[0050] However, as will be mentioned later, the suction
port 24 can also be an internal suction port. In this case,
the suction port 24 is not guided through the compressor
housing 11. Rather, the suction port 24 is connected to
the backing pipe 20 inside the compressor housing 11.
The compressor 10 has a plurality of compressor parts
25 that are necessary to compress the gaseous phase
GR of the refrigerant. The compressor parts 25 can in-
clude an electro motor, a steering system, valves, pipes,
a discharge port or the like.

[0051] The function of the compressor 10 is as follows.
The gaseous phase GR of the refrigerant enters the ac-
cumulator 16 through the inlet 19. In case that there is
also the liquid phase LR of the refrigerant, the liquid
phase LR also enters the accumulator 16 through the
inlet 19. However, it is also possible that there is no liquid
phase LR. This is the case when all the refrigerant is in
the gaseous phase GR. Both, the liquid phase LR and
the gaseous phase GR pass through thefilter 21, wherein
particles can be removed from the liquid phase LR. The
cover 22, which is in this case needed, prevents the liquid
phase LR from entering the backing pipe 20 directly. The
gaseous phase GR of the refrigerant can be directly fed
to the suction port 24 by means of the backing pipe 20.
In this case, the suction port 24 is an external suction
port. The liquid phase LR is stored in the accumulator 16
until it evaporates and enters the suction port 24 of the
compressor 10 through the backing pipe 20 as gaseous
phase GR. In this way, the liquid phase LR is separated
from the gaseous phase GR of the refrigerant.

[0052] Due to the fact that the accumulator 16 is ar-
ranged inside the compressor housing 11, an external
accumulator can be avoided. In this way, additional avail-
able space around the compressor 10 can be obtained.
This improves the space requirement for the compressor
10 which is very important in some applications like heat
pump dryers, heat pump washers, heat pump washer-
dryers or heat pump dishwashers. Furthermore, the com-
pressor 10 can be produced at lower costs. The cost
reduction comes from the fact that the assembly of the
bottom cap 14 can be done in the same way as it is done
currently. However, when assembling the bottom cap 14,
the accumulator 16 can be integrated into the compres-
sor 10.

[0053] Figs. 6 and 7 show cross-sectional views of a
further embodiment of the compressor 10. The embodi-
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ment of the compressor 10 according to Figs. 6 and 7
differs from the embodiment of the compressor 10 ac-
cording to Figs. 2 to 5 only in that the backing pipe 20 is
not connected to an external suction portbutto aninternal
suction port (not shown) of the compressor 10. The back-
ing pipe 20is connected to an outlet 26 of the accumulator
16. The outlet 26 is a pipe that is arranged horizontally.
The outlet 26 is connected to the suction port 24 of the
compressor 10. In this case, the suction port 24 is an
internal suction port. The outlet 26 is guided through the
separation wall 18. In other words, the backing pipe 20
is guided through the separation wall 18 by means of the
outlet 26.

[0054] Fig. 8 shows a cross-sectional view of a further
embodiment of the compressor 10. The embodiment of
the compressor 10 according to Fig. 8 differs from the
embodiment of the compressor 10 according to Figs. 2
to 5 only in that the filter 21 is not plate-shaped. The filter
21 has a cylindrical geometry and is plugged on the inlet
19. The filter 21 is a cylindrical mesh. As can be seen
from Fig. 8, the inlet 19 is arranged in a distance from
the backing pipe 20. Thus, in the layout shown in Fig. 8,
the cover 22 can be dispensable because the backing
pipe 20 is placed so far away from the inlet 19 that the
liquid phase LR of the refrigerant cannot directly reach
the backing pipe 20. As shown in Fig. 8, the inlet 19 itself
can run straight horizontally. Alternatively, the inlet 19
can have a bend downwards so that the inlet 19 at least
partly runs vertically (not shown).

[0055] Fig. 9 shows a cross-sectional view of a further
embodiment of the compressor 10. The embodiment of
the compressor 10 according to Fig. 9 differs from the
embodiment of the compressor 10 according to Figs. 2
to 5 only in that the filter 21 is directly attached to an end
of the inlet 19 that extends into the accumulator 16. The
filter 21 is plate-shaped. The filter 21 can have a circular
shape. The filter 21 is a mesh. As can be seen from Fig.
9, the inlet 19 is arranged in a distance from the backing
pipe 20. Thus, in the layout shown in Fig. 9, the cover 22
can be dispensable because the backing pipe 20 is
placed so far away from the inlet 19 that the liquid phase
LR of the refrigerant cannot directly reach the backing
pipe 20. As shown in Fig. 9, the inlet 19 itself can run
straight horizontally. Alternatively, the inlet 19 can have
a bend downwards so that the inlet 19 at least partly runs
vertically (not shown).

[0056] Fig. 10 shows a cross-sectional view of a further
embodiment of the compressor 10. The embodiment of
the compressor 10 according to Fig. 10 differs from the
embodiment of the compressor 10 according to Fig. 9
only in that the inlet 19 comprises a cone-shaped expan-
sion 27 that extends into the accumulator 16. The filter
21 is attached to the expansion 27. The filter 21 is plate-
shaped. The filter 21 can have a circular shape. The filter
21 is a mesh. The expansion 27 increases a diameter of
the inlet 19 so that the filter 21 has a bigger cross-sec-
tional area. Filtration can be improved in that way.
[0057] As can be seen from Fig. 10, the inlet 19 is ar-
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ranged in a distance from the backing pipe 20. Thus, in
the layout shown in Fig. 10, the cover 22 can be dispen-
sable because the backing pipe 20 is placed so far away
from the inlet 19 that the liquid phase LR of the refrigerant
cannot directly reach the backing pipe 20. As shown in
Fig. 10, the inlet 19 itself can run straight horizontally.
Alternatively, the inlet 19 can have a bend downwards
so that the inlet 19 at least partly runs vertically (not
shown).

[0058] Although the present invention has been de-
scribed in accordance with preferred embodiments, it is
obvious for the person skilled in the art that modifications
are possible in all embodiments.

Reference Numerals:
[0059]

household appliance
housing

bottom

ceiling

side wall

side wall

back wall

front wall

9 door

10  compressor

11 compressor housing
12 outer wall

13  centerline

14  bottom cap

15 topcap

16  accumulator

17  internal volume

18  separation wall

0 ~NO O WN -

19  inlet

20  backing pipe

21 filter

22 cover

23  compression chamber
24  suction port

25  compressor part
26  outlet

27  expansion

GR gaseous phase
LR liquid phase
Claims

1. A compressor (10) for a household appliance (1),
comprising a compressor housing (11), wherein the
compressor housing (11) receives a compression
chamber (23) for compressing a gaseous phase
(GR) of a refrigerant, and an accumulator (16) for
storing a liquid phase (LR) of the refrigerant, wherein
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10.

1.

12.

the accumulator (16) is provided inside the compres-
sor housing (11).

The compressor according to claim 1, wherein the
compressor housing (11) encloses the accumulator
(16) and an internal volume (17) which receives the
compression chamber (23), and wherein the accu-
mulator (16) comprises a separation wall (18) which
separates the accumulator (16) from the internal vol-
ume (17).

The compressor according to claim 2, wherein the
accumulator (16) is provided between the separation
wall (18) and a bottom cap (14) of the compressor
housing (11), and wherein the bottom cap (14) has
an inlet (19) for taking in the gaseous phase (GR)
and the liquid phase (LR) of the refrigerant.

The compressor according to claim 3, wherein the
accumulator (16) comprises a filter (21) which is ar-
ranged downstream the inlet (19) and inside the
compressor housing (11).

The compressor according to claim 4, wherein the
filter (21) is cylindrical, and wherein the filter (21) is
plugged on the inlet (19).

The compressor according to claim 4, wherein the
filter (21) is plate-shaped, and wherein the filter (21)
is attached to an end of the inlet (19).

The compressor according to claim 6, wherein the
inlet (19) comprises an expansion (27), and wherein
the filter (21) is attached to an end of the expansion
(27).

The compressor according to claim 4, wherein the
filter (21) is plate-shaped, and wherein the filter (21)
is attached to the compressor housing (11).

The compressor according to one of claims 4 - 8,
wherein the filter (21) comprises a mesh.

The compressor according to one of claims 2 - 9,
wherein the accumulator (16) comprises a backing
pipe (20) for holding back the liquid phase (LR) of
the refrigerant in the accumulator (16).

The compressor according to claim 10, wherein the
accumulator (16) comprises a cover (22) which cov-
ers the backing pipe (20) for preventing the liquid
phase (LR) of the refrigerant from entering the back-
ing pipe (20) and allowing the gaseous phase (GR)
of the refrigerant to enter the backing pipe (20).

The compressor according to claim 11, wherein the
backing pipe (20) is connected to a suction port (24)
of the compressor (10).
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14.

15.
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The compressor according to claim 12, wherein the
backing pipe (20) is arranged inside the compressor
housing (11), wherein the backing pipe (20) is guided
through the separation wall (18) by means of an out-
let (26) of the accumulator (16), and wherein the out-
let (26) is connected to the suction port (24) inside
the compressor housing (11).

The compressor according to claim 12, wherein the
backing pipe (20) is arranged at least partly outside
the compressor housing (11), wherein the backing
pipe (20) is guided through the compressor housing
(11), and wherein the backing pipe (20) is connected
to the suction port (24) outside the compressor hous-

ing (11).

A household appliance (1) comprising a compressor
(10) according to one of claims 1 - 14.
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