EP 2 784 207 B1

(19)

(12)

(45)

(21)

(22)

Patent Office

Europdisches
Patentamt
0’ European

Office européen
des brevets (11) EP 2 784 207 B1
EUROPEAN PATENT SPECIFICATION
Date of publication and mention (51) IntCl.:
of the grant of the patent: DOG6F 58/20 (2006.0%) DOG6F 58/24 (2006.01)
01.02.2017 Bulletin 2017/05 F25B 41/00 (2957 B21D 39/04 2051
Application number: 13161827.4

Date of filing: 29.03.2013

(54)

A method forassembling alaundry dryer including a heat pump system with a closed refrigerant
circuit and a heat pump laundry dryer with a closed refrigerant circuit

Verfahren zur Montage eines Waschetrockners mit Warmepumpensystem mit geschlossenem
Kaltekreislauf und Warmepumpenwaschetrockner mit einem geschlossenen Kaltekreislauf

Procédé d’assemblage d’un séche-linge comprenant un systéme de pompe a chaleur avec un circuit
de réfrigérant fermé et séche-linge a pompe a chaleur avec un circuit de réfrigérant fermé

(84)

(43)

(73)

(72)

Designated Contracting States: * Baldi, Claudio

AL AT BE BG CH CY CZ DE DKEE ES FI FR GB 33080 Porcia (PN) (IT)

GRHRHUIEISITLILTLULV MC MK MT NL NO

PL PT RO RS SE SI SK SM TR (74) Representative: Electrolux Group Patents
AB Electrolux

Date of publication of application: Group Patents

01.10.2014 Bulletin 2014/40 105 45 Stockholm (SE)

Proprietor: Electrolux Appliances Aktiebolag (56) References cited:

105 45 Stockholm (SE) CN-U- 202 158 790 CN-U- 202 372 046
JP-A- S5 257 557 JP-A- 2007 187 413

Inventors: JP-A-2008 005 898 JP-A- 2010 227 969

Solerio, Daniele KR-A- 20120 035799 US-A-3 347 728

33080 Porcia (PN) (IT) US-A1- 2008 120 844 US-B1- 6 654 995

Vian, Alessandro
33080 Porcia (PN) (IT)

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 784 207 B1 2

Description

[0001] The present invention relates to a method for
assembling alaundry dryerincluding a heat pump system
with a closed refrigerant circuit. Further, the present in-
vention relates to a laundry dryer including a heat pump
system with a closed refrigerant circuit. Moreover, the
present invention relates to a heat pump system with a
closed refrigerant circuit for a laundry dryer.

[0002] Some laundry dryers comprise a heat pump
system in order to dry wet clothes. The heat pump system
allows that heat energy can be moved from one environ-
ment to another, and in either direction. This allows the
heat pump system to bring heat into an occupied space,
or to take it out of said space. The heat pump system
uses an intermediate fluid called refrigerant. Said refrig-
erant absorbs heat as it vaporizes and releases the heat
as itis condensed. In the laundry dryer the moist air com-
ing from the laundry drum passes through the heat ex-
changers, namely a condenser and an evaporator, and
releases the moisture accumulated, wherein the mois-
ture condenses.

[0003] The heatexchangers are composed of very thin
metal plates, in particular aluminium plates. Usually, said
aluminium plates are arranged in parallel and equally
spaced. The metal plates have high heat conductivity.
During the drying process the moist air touches the metal
plates of the heat pump evaporator and moisture is con-
densed. The moisture is than driven to a drain pump and
finally stored in a tank for being expelled. Laundry drying
air further passes through the heat pump condenser for
being heated up before being delivered to the drum
chamber containing laundry to be dried. The refrigerant
flows through special pipes, which crisscross the heat
exchangers in order to have the maximum contact with
the metal plates of the heat exchangers as well as the
moist air. The metal for the refrigerant pipes should be
chosen as a good compromise between the costs and
the heat conductivity. For this reason welding between
pipes of different materials, such as copper and alumin-
ium, are often used.

[0004] Actually the welding process consists basically
in inserting a pipe into another pipe and then pouring
between them a welding material. This process is easy
to perform, but imprecise. In fact, due to a loose space
between the pipes to be coupled, there is no guarantee
that the pipes themselves remain coaxial. In addition, the
temporary insertion of the one pipe end in the other pipe
end may be released even by a simple vibration. This
could lead to an incomplete welding or avoids the weld-
ing, so that refrigerant leakages and losses in the per-
formance of the heat pump system may occur.

[0005] A method forassembling alaundry dryerinclud-
ing a heat pump with a pipe joint according to the above
is disclosed in JP 2008 005898 A.

[0006] US6654995B1 discloses amethod for making
a sound circumferential weld at the overlapped joining
region of a metal tube-receiving member with an inserted
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tube. Such method is for forming a hydrostatic pressure-
tight connectionin an assembled tubular structure intend-
ed to undergo subsequent hydroforming. This document
discloses to perform welding by inducing fusion of pipe
portions through passage of an electric current.

[0007] JP 2007 187413 A discloses a heat exchanger
for a heat pump system wherein a pipe joint is provided.
At least one of the joined pipes has an enlarged portion
or a radially reduced portion.

[0008] US 3,347,728 discloses forming joints in tubes
for refrigerant condensers where two end portions of dif-
ferent diameter are inserted in one another and a pow-
dered material assisting soldering is inserted into the cy-
lindrical gap between the tube ends.

[0009] Itis an object of the presentinvention to provide
amethod for assembling alaundry dryer with a heat pump
system and a corresponding laundry dryer, which over-
comes the problems relating to the connection of the re-
frigerant pipes of the refrigerant circuit.

[0010] The object of the present invention is achieved
by the method according to claim 1, by the laundry dryer
of claim 6 and the heat pump system of claim 11, respec-
tively.

[0011] The present invention relates to a method for
assembling alaundry dryerincluding a heat pump system
with a closed refrigerant circuit, said method comprises
the steps of:

- providing components for the refrigerant circuit,
wherein at least two components are coupleable by
interconnecting a first end piece and a second end
piece of refrigerant pipes,

- enlarging the first end piece of the refrigerant pipe,
so that the inner diameter of the first end piece is
marginally bigger than the outer diameter of the sec-
ond end piece,

- deforming the enlarged portion of the first end piece
from the outer side, so that the second end piece is
coaxially insertable into the first end piece,

- inserting the second end piece into the first end
piece, and

- welding together the first end piece and the second
end piece.

[0012] The first end piece and the second end piece
are welded together by pouring the welding material be-
tween a circumferential inner side of the enlarged portion
of the first end piece and a circumferential outer side of
the second end piece.

[0013] Deforming the enlarged portion of the first end
piece from its outer side comprises forming one or more
elements which protrude inwardly from the inner surface
of the enlarged portion of said first end piece. Further
features are defined in claim 1.

[0014] The pipe joint between the first end piece and
the second end piece avoids refrigerant leakages due to
wrong alignment, i.e. centering, between the refrigerant
pipes to be connected. Said pipe joint avoids accidental
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release of the temporary coupled end pieces before weld-
ing them together. Further, the pipe joint between the
first end piece and the second end piece increases the
mechanical strength. These pipe joints improve the effi-
ciency of the heat pump system. The inventive pipe joint
between the first end piece and the second end piece
does not require any special tools for keeping the en-
larged firstend piece and the second end piece in position
during their connection operation.

[0015] In particular, the elements protruding inwardly
from the inner surface of the enlarged portion of the first
end piece comprise a plurality of dots arranged along at
least one circumference of the enlarged portion of the
first end piece.

[0016] Optionally, at least one predetermined portion
of the first end piece is prevented from being enlarged,
so that at least this portion remains at its initial diameter.
[0017] Alternatively oradditionally, atleastone circum-
ferential groove is formed on the outer surface of the
enlarged portion of the first end piece, so that the inserted
second end piece is firmly kept inside the enlarged por-
tion of the first end piece.

[0018] Preferably, the first end piece and the second
end piece are welded together by pouring a welding ma-
terial between said first end piece and second end piece.
[0019] The presentinvention relates to a laundry dryer
including a heat pump system with a closed refrigerant
circuit, wherein:

- the refrigerant circuit comprises a number of com-
ponents, wherein at least two components are cou-
pled by interconnecting a first end piece and a sec-
ond end piece of refrigerant pipes,

- thefirst end piece of the refrigerant pipe is enlarged,
so that the inner diameter of the first end piece is
marginally bigger than the outer diameter of the sec-
ond end piece,

- theenlarged portion of the first end piece is deformed
from the outer side, so that the second end piece is
coaxially inserted into the first end piece, and

- the first end piece and the second end piece are
welded together.

[0020] The first end piece and the second end piece
are welded together by pouring the welding material be-
tween a circumferential inner side of the enlarged portion
of the first end piece and a circumferential outer side of
the second end piece.

[0021] The enlarged portion of the first end piece com-
prises one or more elements which protrude inwardly
from the inner surface of the enlarged portion of said first
end piece.

[0022] Preferably, the elements protruding inwardly
from the inner surface of the enlarged portion of said first
end piece comprise a plurality of dots arranged along at
least one circumference of the enlarged portion of the
first end piece.

[0023] Asanoption, atleastone predetermined portion
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of the first end piece is remained at its initial diameter.
[0024] Alternatively or additionally, atleast one circum-
ferential groove is formed on the outer surface of the
enlarged portion of the first end piece, so that the inserted
second end piece is firmly kept inside the enlarged por-
tion of the first end piece.

[0025] Preferably, the first end piece and the second
end piece are welded together, wherein a welding mate-
rial has been poured between said first end piece and
second end piece.

[0026] At last the present invention relates to a heat
pump system with a closed refrigerant circuit for alaundry
dryer, wherein the heat pump system is provided for a
laundry dryer mentioned above.

[0027] Novel and inventive features believed to be the
characteristic of the present invention are set forth in the
appended claims.

[0028] The invention will be described in further detail
with reference to the drawings, in which

FIG1 illustrates a perspective view of a basement
portion for a laundry dryer according to a pre-
ferred embodiment of the present invention,
FIG2 illustrates a perspective view of a heat pump
system for the laundry dryer according to the
preferred embodiment of the present invention,
FIG2 illustrates a perspective view of a heat pump
system for the laundry dryer according to the
preferred embodiment of the present invention,
FIG 3 illustrates an exploded perspective view of the
basement portion for the laundry dryer accord-
ing to the preferred embodiment of the present
invention,

FIG4 illustrates a detailed perspective view of a pipe
joint of the heat pump system for the laundry
dryer according to the preferred embodiment of
the present invention,

FIG5 illustrates a detailed perspective view of the
pipe joint of the heat pump system for the laun-
dry dryer according to the preferred embodi-
ment of the present invention,

FIG 6 illustrates a front view and a sectional top view
of the pipe joint of the heat pump system for the
laundry dryer according to the preferred em-
bodiment of the present invention,

FIG7 illustrates an enhanced sectional top view of
the pipe joint of the heat pump system for the
laundry dryer according to the preferred em-
bodiment of the present invention,

FIG 8 Iillustrates a perspective view of the laundry dry-
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eraccording to the preferred embodiment of the
present invention, and

FIG9 illustrates adetailed perspective view of a lower
part of the laundry dryer according to the pre-
ferred embodiment of the present invention.

[0029] FIG 1 illustrates a perspective view of a base-

ment portion 10 for a laundry dryer according to a pre-
ferred embodiment of the presentinvention. A heat pump
system is arranged in said basement portion 10.

[0030] The heat pump system includes a compressor
12, afirstheatexchanger 14, i.e. arefrigerant evaporator,
asecond heatexchanger 18, i.e. arefrigerantcondenser,
and an expansion device 16 arranged in the refrigerant
pipe line leading the refrigerant from the condenser 18
to the evaporator 14. The first heat exchanger 14 and
second heat exchanger 18 are air-to-refrigerant heat ex-
changers. In FIG 1 the first heat exchanger 14 and the
second heat exchanger 18 are covered by a basement
casing 20. Such casing 20 forms a portion of a laundry
drying air path that conveys air towards a rotatable drum
chamber where laundry to be dried is contained.

[0031] FIG 2 illustrates a perspective view of the heat
pump system for the laundry dryer according to the pre-
ferred embodiment of the present invention. The com-
pressor 12, the first heat exchanger 14, the expansion
device 16 and the second heat exchanger 18 form a re-
frigerant circuit. The refrigerant circuit includes a plurality
of refrigerant pipes 22. The refrigerant pipes 22 are pro-
vided for connecting the compressor 12, the first heat
exchanger 14, the expansion device 16 and the second
heat exchanger 18.

[0032] Further,thefirstheatexchanger 14 and the sec-
ond heat exchanger 18 include at least one refrigerant
pipe 22 in each case, wherein at least a part of said re-
frigerant pipe 22 has a serpentine form. Moreover, the
first heat exchanger 14 and the second heat exchanger
18 include a plurality of metal plates in each case. Said
metal plates are very thin. In particular, the metal plates
are made of aluminium. Preferably, the metal plates are
arranged in parallel and equally spaced. The metal plates
have high heat conductivity. Metal plates are arranges
so as to be passed through by laundry drying air.
[0033] FIG 3 illustrates an exploded perspective view
of the basement portion 10 for the laundry dryer accord-
ing to the preferred embodiment of the present invention.
FIG 3 clarifies the arrangement of the components of the
heat pump system.

[0034] The compressor 12 compresses a refrigerant,
so that the pressure and temperature of the refrigerant
become much higher. For example, the compression is
an adiabatic compression. The first heat exchanger 14,
commonly referred as evaporator, cools down the drying
air stream arriving from a revolving laundry drum 35 (see
FIG 9), in order to condense the surplus moisture in said
drying air stream. Said laundry drum 35 is arranged
above the basement portion 10. At the same time, the
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first heat exchanger 14 heats up the refrigerant. In the
expansion device 16 the refrigerant is released and
cooled down. The second heat exchanger 18, commonly
referred as condenser, cools down the refrigerant. At the
same time, the second heat exchanger 18 heats up again
the drying air stream arriving from the first heat exchanger
14. The drying air stream is then directed back to the
revolving laundry drum 35. The temperature of the drying
air stream re-entering into the laundry drum again is high-
er than or equal to that of the drying air stream flowing
out of the laundry drum.

[0035] FIG 4 illustrates a detailed perspective view of
a pipe joint 24 of the heat pump system for the laundry
dryer according to the preferred embodiment of the
present invention. The pipe joint 24 interconnects two
neighboured end pieces of refrigerant pipes 22. FIG 4
shows the pipe joint 24 in a connected state.

[0036] The pipe joint 24 is obtained by inserting a nar-
row end piece 28 of one refrigerant pipe 22 into an en-
larged end piece 26 of another refrigerant pipe 22. The
one end piece 26 is enlarged before connecting the
neighboured refrigerant pipes 22. The enlarged end
piece 26 includes a number of dots 30.

[0037] FIG 5 illustrates a detailed perspective view of
the pipe joint 24 of the heat pump system for the laundry
dryer according to the preferred embodiment of the
present invention. In FIG 5, the pipe joint 24 is in a dis-
connected state. FIG 5 clarifies that the number of dots
30 are formed in the enlarged end piece 26.

[0038] FIG 6illustrates a front view and a sectional top
view of the pipe joint 24 of the heat pump system for the
laundry dryer according to the preferred embodiment of
the present invention. FIG 6 clarifies the geometric prop-
erties of the pipe joint 24, the enlarged end piece 26 and
the narrow end piece 28. The number of dots 30is formed
in the enlarged end piece 26.

[0039] FIG7illustrates an enhanced sectional top view
ofthe pipe joint 24 of the heat pump system for the laundry
dryer according to the preferred embodiment of the
present invention. FIG 7 is the enhanced view of the sec-
tional top view in FIG 6. FIG 7 clarifies the structure of
the dots 30. The enlarged end piece 26 and the narrow
end piece 28 have a common symmetry axis 36.
[0040] In FIG 7 the enlarged end piece 26 includes a
number of dots 30. The dots 30 are mechanically formed
on the outer surface of said enlarged end piece 26. The
dots 30 have the effect that the inner diameter of the
enlarged end piece 26 is locally smaller than in the re-
maining enlarged end piece 26. At the dots 30 the inner
diameter of the enlarged end piece 26 substantially cor-
responds to the outer diameter of the neighboured nar-
row end piece 28. FIG 7 illustrates a detailed view of the
dots 30 formed on the outer surface of said enlarged end
piece 26.

[0041] The dots 30 are preferably formed by a punch-
ing and/or buckling operation on the outer surface of the
enlarged end piece 26. Dots 30 are preferably arranged
along at least a circumference of the enlarged end piece
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26. The dots 30 deform radially and inwardly the enlarged
end piece 26 so as to protrude from the inner surface 25
of the enlarged end piece 26 towards the axis 36 of both
the enlarged end piece 26 and the narrow end piece. As
an option, while enlarging the end piece 26, a portion of
said end piece 26 may be prevented from being enlarged,
so that this portion remains at its initial diameter. The
initial diameter corresponds to the outer diameter of the
narrow end piece 28.

[0042] Instead ofthe dots 30 or additionally, an annular
groove or a partially annular groove, may be formed on
the cylindrical outer surface of the enlarged end piece
26. Such groove protrudes inwardly from the inner sur-
face 25 of the enlarged end piece 26 towards the axis 36
of both the enlarged end piece 26 and the narrow end
piece. Once the narrow end piece 28 has been inserted
into the enlarged end piece 26, the narrow end piece 28
and the elements protruding inwardly from the inner sur-
face 25 of the enlarged end piece 26 interfere each other
such that the narrow end piece 28 is firmly kept in the
enlarged end piece 26 ensuring that coupled pipe ends
remain coaxial. In this way, when the welding material is
poured between the two neighboured pipes 22 it distrib-
utes regularly between them. This guarantees a perfect
sealing and high mechanical strength.

[0043] The pipe joint 24 mentioned above avoids re-
frigerant leakages due to wrong alignment between the
refrigerant pipes 22 to be connected. The above pipe
joint 24 avoids accidental release of temporary coupled
end pieces 26 and 28 before welding them together. Fur-
ther, the above pipe joint 24 increases the mechanical
strength. The above pipe joints 24 improve the efficiency
of the heat pump system and simplify its assembling pro-
cedure. The inventive pipe joint 24 does not require any
special tools for keeping the enlarged end piece 26 and
the narrow end piece 28 in position during connecting
them.

[0044] The pipe joint 24 made according to the inven-
tion is preferably provided for connecting the compressor
12 inlet pipe end with the end of the pipe draining refrig-
erant fluid from the evaporator 14 and for connecting the
compressor 12 outlet pipe end with the end of the pipe
leading refrigerant fluid to the condenser 18.

[0045] FIG 8 illustrates a perspective view of the laun-
dry dryer 32 according to the preferred embodiment of
the present invention. The laundry dryer 32 comprises a
front portion including a front door 34. The laundry drum
35 is arranged behind said front door 34. The basement
portion 10 is arranged below the laundry drum 35.
[0046] FIG 9illustrates a detailed perspective view of
a lower part of the laundry dryer 32 according to the pre-
ferred embodiment of the present invention. FIG 9 clar-
ifies the position of the heat pump system inside the base-
ment portion 10.

[0047] Although illustrative embodiments of the
present invention have been described herein with ref-
erence to the accompanying drawings, it is to be under-
stood that the present invention is not limited to those
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precise embodiments, and that various other changes
and modifications may be affected therein by one skilled
inthe art without departing from the scope of the invention
as claimed. All such changes and modifications are in-
tended to be included within the scope of the invention
as defined by the appended claims.

List of reference numerals
[0048]

10  basement portion
12 compressor

14  first heat exchanger
16  expansion device
18 second heat exchanger
20 basement casing
22  refrigerant pipe

24 pipe joint

25  inner surface

26  enlarged end piece
28 narrow end piece
30 dot

32  laundry dryer

34  front door

35 laundry drum

36  symmetry axis

Claims

1. A method for assembling a laundry dryer (32) includ-
ing a heat pump system with a closed refrigerant
circuit, said method comprises the steps of:

providing components (12, 14, 16, 18) for the
refrigerant circuit, wherein at least two compo-
nents (12, 14, 16, 18) are coupleable by inter-
connecting a first end piece (26) and a second
end piece (28) of refrigerant pipes (22),
enlarging the first end piece (26) of the refriger-
ant pipe (22), so that the inner diameter of the
first end piece (26) is marginally bigger than the
outer diameter of the second end piece (28), the
method being characterized by

locally deforming the enlarged portion of the first
end piece (26) from the outer side, wherein de-
forming the enlarged portion of the first end
piece (26) from the outer side comprises forming
one or more dots (30), an annular groove and/or
a partially annular groove on the outer surface
of the enlarged portion of the first end piece (26)
which protrude inwardly from the inner surface
of the enlarged portion of said first end piece
(26), so that the second end piece (28) is coax-
ially insertable into the first end piece (28),
inserting the second end piece (28) into the first
end piece (28), and
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welding together the first end piece (26) and the
second end piece (28) by pouring a welding ma-
terial between said first end piece (26) and sec-
ond end piece (28).

The method according to claim 1, characterized in
that a plurality of dots (30) is arranged along at least
one circumference of the enlarged portion of the first
end piece (26).

The method according to any one of the preceding
claims, characterized in that at least one predeter-
mined portion of the first end piece (26) is prevented
from being enlarged, so that at least this portion re-
mains at its initial diameter.

The method according to any one of the preceding
claims, characterized in that at least one circum-
ferential groove is formed on the outer surface of the
enlarged portion of the first end piece (26), so that
the inserted second end piece (28) is firmly kept in-
side the enlarged portion of the first end piece (26).

The method according to any preceding claim, char-
acterized in that the first end piece (26) and the
second end piece (28) are welded together by pour-
ing the welding material between a circumferential
inner side of the enlarged portion of the first end piece
(26) and a circumferential outer side of the second
end piece (28).

A laundry dryer (32) including a heat pump system
with a closed refrigerant circuit, wherein:

the refrigerant circuit comprises a number of
components (12, 14, 16, 18), wherein at least
two components (12, 14, 16, 18) are coupled by
interconnecting a first end piece (26) and a sec-
ond end piece (28) of refrigerant pipes (22),
the first end piece (26) of the refrigerant pipe
(22) is enlarged, so that the inner diameter of
the first end piece (26) is marginally bigger than
the outer diameter of the second end piece (28),
the laundry dryer being characterised in that
the enlarged portion of the first end piece (26)
is locally deformed from the outer side, wherein
the enlarged portion of the first end piece (26)
comprises one or more dots (30), an annular
groove and/or a partially annular groove on the
outer surface of the enlarged portion of the first
end piece (26) which protrude inwardly from the
inner surface of the enlarged portion of said first
end piece (26), so that the second end piece
(28) is coaxially inserted into the first end piece
(28), and

the firstend piece (26) and the second end piece
(28) are welded together by a welding material
poured between said first end piece (26) and
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10.

1.

second end piece (28).

The laundry dryer according to claim 6, character-
ized in that a plurality of dots (30) are arranged along
at least one circumference of the enlarged portion
of the first end piece (26).

The laundry dryer according to claim 6 or 7, char-
acterized in that at least one predetermined portion
of the first end piece (26) is remained at its initial
diameter.

The laundry dryer according to any one of the claims
6 to 8, characterized in that at least one circumfer-
ential groove is formed on the outer surface of the
enlarged portion of the first end piece (26), so that
the inserted second end piece (28) is firmly kept in-
side the enlarged portion of the first end piece (26).

The laundry dryer according to any one of the claims
6 to 9, characterized in that the first end piece (26)
and the second end piece (28) are welded together
by pouring the welding material between a circum-
ferential inner side of the enlarged portion of the first
end piece (26) and a circumferential outer side of
the second end piece (28).

A heat pump system with a closed refrigerant circuit
for a laundry dryer, the refrigerant circuit including a
plurality of refrigerant pipes (22), two neighboured
end pieces (26, 28) of refrigerant pipes (22) being
interconnected by a pipe joint (24) wherein a firstend
piece (26) of the refrigerant pipe (22) is enlarged, so
that the inner diameter of the first end piece (26) is
marginally bigger than the outer diameter of the sec-
ond end piece (28),

the heat pump system being characterized in that
the enlarged portion of the first end piece (26) is lo-
cally deformed from the outer side, wherein the en-
larged portion of the first end piece (26) comprises
one or more dots (30), an annular groove and/or a
partially annular groove on the outer surface of the
enlarged portion of the first end piece (26) which pro-
trude inwardly from the inner surface of the enlarged
portion of said first end piece (26), so that the second
end piece (28) is coaxially inserted into the first end
piece (28), and

the first end piece (26) and the second end piece
(28) are welded together by a welding material
poured between said first end piece (26) and second
end piece (28).

Patentanspriiche

1.

Verfahren zur Montage eines Waschetrockners (32)
mit einem Warmepumpensystem mit einem ge-
schlossenen Kaltekreislauf, wobei das Verfahren die
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Schritte aufweist:

Bereitstellen von Komponenten (12, 14, 16, 18)
fir den Kaltekreislauf, wobei zumindest zwei
Komponenten (12, 14, 16, 18) durch Zwischen-
verbinden eines ersten Endstiicks (26) und ei-
nes zweiten Endstiicks (28) von Kalterohren
(22) koppelbar sind,

VergroRern des ersten Endstlicks (26) des Kal-
terohrs (22), sodass der Innendurchmesser des
ersten Endstlicks (26) marginal gréRer ist als
der AuRendurchmesser des zweiten Endstlicks
(28), wobei das Verfahren gekennzeichnet ist
durch

lokales Verformen des vergrof3erten Abschnitts
des ersten Endstlicks (26) von der AulRenseite,
wobei das Verformen des vergroRerten Ab-
schnitts des ersten Endstiicks (26) von der Au-
Renseite ein Bilden eines oder mehrerer Punkte
(30), einer ringférmigen Kerbe und/oder einer
teilweise ringférmigen Kerbe an der Auenfla-
che des vergroRerten Abschnitts des ersten
Endstiicks (26) aufweist, die von der Innenfla-
che des vergroRerten Abschnitts des ersten
Endstiicks (26) nach innen ragen, sodass das
zweite Endstick (28) koaxial in das erste End-
stiick (28) einfligbar ist,

Einfligen des zweiten Endstiicks (28) in das ers-
te Endstiick (28), und

Zusammenschweien des ersten Endstlicks
(26) und des zweiten Endstlicks (28) durch Gie-
Ren eines Schweilmaterials zwischen das erste
Endstiick (26) und zweite Endstiick (28).

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass mehrere Punkte (30) entlang zumin-
dest eines Umfangs des vergroRerten Abschnitts
des ersten Endstiicks (26) angeordnet sind.

Verfahren nach einem der vorangehenden Ansprii-
che, dadurch gekennzeichnet, dass zumindest ein
vorbestimmter Abschnitt des ersten Endstlicks (26)
davon abgehalten ist, vergrofRert zu werden, sodass
zumindest dieser Abschnitt bei seinem Anfangs-
durchmesser bleibt.

Verfahren nach einem der vorangehenden Ansprii-
che, dadurch gekennzeichnet, dass zumindest ei-
ne umgebende Kerbe an der AufRenflache des ver-
gréRerten Abschnitts des ersten Endstlicks (26) ge-
bildet ist, sodass das eingefligte zweite Endstiick
(28) fest innerhalb des vergréRerten Abschnitts des
ersten Endstlicks (26) gehalten ist.

Verfahren nach einem der vorangehenden Ansprii-
che, dadurch gekennzeichnet, dass das erste
Endstiick (26) und das zweite Endstlick (28) durch
GielRRen des SchweilRmaterials zwischen eine umge-
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bende Innenseite des vergrofRerten Abschnitts des
ersten Endstlicks (26) und eine umgebende AulRen-
seite des zweiten Endstiicks (28) zusammenge-
schweilt sind.

Waschetrockner (32) mit einem Warmepumpensys-
tem mit einem geschlossenen Kaltekreislauf, wobei:

der Kéltekreislauf eine Zahl von Komponenten
(12, 14, 16, 18) aufweist, wobei zumindest zwei
Komponenten (12, 14, 16, 18) durch Zwischen-
verbinden eines ersten Endstlicks (26) und ei-
nes zweiten Endstlcks (28) von Kalterohren
(22) gekoppelt sind,

das erste Endstlick (26) des Kalterohrs (22) ver-
groRert ist, sodass der Innendurchmesser des
ersten Endstlicks (26) marginal gréRer ist als
der AuRendurchmesser des zweiten Endstlicks
(28),

der Waschetrockner dadurch gekennzeichnet
ist, dass

der vergroRerte Abschnitt des ersten Endstlicks
(26) lokal von der AuRRenseite aus verformt ist,
wobei der vergrofRerte Abschnitt des ersten
Endstiicks (26) einen oder mehrere Punkte (30),
eine ringférmige Kerbe und/oder eine teilweise
ringférmige Kerbe an der AufRenflache des ver-
groRerten Abschnitts des ersten Endstiicks (26)
aufweist, die von der Innenflache des vergro-
Rerten Abschnitts des ersten Endstlicks (26)
nach innen ragen, sodass das zweite Endstilick
(28) koaxial in das erste Endstuick (28) eingefiigt
ist, und

das erste Endstiick (26) und das zweite End-
stlick (28) durch ein SchweilRmaterial, das zwi-
schen das erste Endstlick (26) und zweite End-
stiick (28) gegossen ist, zusammengeschweil3t
sind.

7. Waschetrockner nach Anspruch 6, dadurch ge-

kennzeichnet, dass mehrere Punkte (30) entlang
zumindest eines Umfangs des vergrofRerten Ab-
schnitts des ersten Endstlicks (26) angeordnet sind.

Waschetrockner nach Anspruch 6 oder 7, dadurch
gekennzeichnet, dass zumindest ein vorbestimm-
ter Abschnitt des ersten Endstilicks (26) bei seinem
Anfangsdurchmesser bleibt.

Waschetrockner nach einem der Anspriiche 6 bis 8,
dadurch gekennzeichnet, dass zumindest eine
umgebende Kerbe an der AuRenflache des vergro-
Rerten Abschnitts des ersten Endstiicks (26) gebil-
det ist, sodass das eingefligte zweite Endstuick (28)
festim vergroRerten Abschnitt des ersten Endstlicks
(26) gehalten ist.

10. Waschetrockner nach einem der Anspriiche 6 bis 9,
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dadurch gekennzeichnet, dass das erste End-
stiick (26) und das zweite Endstlick (28) durch Gie-
Ren des SchweilRmaterials zwischen eine umgeben-
de Innenseite des vergroRerten Abschnitts des ers-
ten Endstilicks (26) und eine umgebende Aul3enseite
des zweiten Endstiicks (28) zusammengeschweil3t
sind.

Warmepumpensystem mit einem geschlossenen
Kaltekreislauf fir einen Waschetrockner, wobei der
Kaltekreislauf mehrere Kalterohre (22) enthalt, wo-
bei zwei benachbarte Endstiicke (26, 28) von Kalte-
rohren (22) durch ein Rohrverbindungsstiick (24)
zwischenverbunden sind, wobei ein erstes Endstlick
(26) des Kalterohrs (22) vergroRert ist, sodass der
Innendurchmesser des ersten Endstlicks (26) mar-
ginal groReristals der AuBendurchmesser des zwei-
ten Endstiicks (28),

wobei das Warmepumpensystem dadurch ge-
kennzeichnet ist, dass

der vergrofRerte Abschnitt des ersten Endstilicks (26)
lokal von der AuRenseite aus verformt ist, wobei der
vergrofierte Abschnitt des ersten Endstiicks (26) ei-
nen oder mehr Punkte (30), eine ringfdrmige Kerbe
und/oder eine teilweise ringférmige Kerbe an der Au-
Renflache des vergroRerten Abschnitts des ersten
Endstiicks (26) aufweist, die von der Innenflache des
vergrofRerten Abschnitts des ersten Endstlicks (26)
nach innen ragen, sodass das zweite Endstiick (28)
koaxial in das erste Endstlick (28) eingefuigt ist, und
das erste Endstlck (26) und das zweite Endstiick
(28) durch ein Schweilmaterial, das zwischen das
erste Endstlick (26) und zweite Endstiick (28) ge-
gossen ist, zusammengeschweildt sind.

Revendications

Procédé d’assemblage d’un seche-linge (32) com-
prenant un systéme de pompe a chaleur avec un
circuit de réfrigérant fermé, ledit procédé compre-
nant les étapes suivantes:

procurer des composants (12, 14, 16, 18) pour
le circuit de réfrigérant, dans lequel au moins
deux composants (12, 14, 16, 18) peuvent étre
couplés en interconnectant une premiére piéce
d’extrémité (26) et une deuxieme piece d’extré-
mité (28) de tubes de réfrigérant (22),

agrandir la premiére piece d’extrémité (26) du
tube de réfrigérant (22), de telle maniere que le
diamétre intérieur de la premiére piéce d’extré-
mité (26) soit marginalement plus grand que le
diamétre extérieur de la deuxiéme piece d’ex-
trémité (28),

le procédé étant caractérisé en ce que

on déforme localement la partie agrandie de la
premiére piece d’extrémité (26) a partir du coté
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extérieur, dans lequel la déformation de la partie
agrandie de la premiére piéce d’extrémité (26)
a partir du coté extérieur comprend la formation
d’un ou de plusieurs points (30), d'une rainure
annulaire et/ou d’une rainure partiellement an-
nulaire sur la surface extérieure de la partie
agrandie de la premiére piece d’extrémité (26),
qui font saillie intérieurement a partir de la sur-
face intérieure de la partie agrandie de ladite
premiere piece d’extrémité (26), de telle manié-
re que la deuxieme piéce d’extrémité (28) puisse
étre insérée coaxialement dans la premiére pié-
ce d’extremité (28),

insérer la deuxiéme piece d’extrémité (28) dans
la premiere piece d’extrémité (28), et

souder I'une a l'autre la premiére piéce d’extré-
mité (26) et la deuxieme piéce d’extrémite (28)
en versant une matiére de soudage entre ladite
premiere piece d’extrémité (26) et ladite deuxie-
me piece d’extremité (28).

Procédé selon larevendication 1, caractérisé en ce
qu’une multiplicité de points (30) sont arrangés le
long d’au moins une circonférence de la partie agran-
die de la premiére piéce d’extrémité (26).

Procédé selon 'une quelconque des revendications
précédentes, caractérisé en ce qu’au moins une
partie prédéterminée de la premiére piéce d’extré-
mité (26) estempéchée d’étre agrandie, de telle ma-
niére qu’au moins cette partie reste a son diameétre
initial.

Procédé selon 'une quelconque des revendications
précédentes, caractérisé en ce qu’au moins une
rainure circonférentielle est formée sur la surface ex-
térieure de la partie agrandie de la premiére piéce
d’extrémité (26), de telle maniére que la deuxieme
piece d’extrémité insérée (28) soit maintenue ferme-
ment a l'intérieur de la partie agrandie de la premiére
piece d’extrémité (26).

Procédé selon 'une quelconque des revendications
précédentes, caractérisé en ce quelapremiére pie-
ce d’extrémité (26) et la deuxiéme piéce d’extrémité
(28) sont soudées l'une a l'autre en versant la ma-
tiere de soudage entre un cbté circonférentiel inté-
rieur de la partie agrandie de la premiére piece d’ex-
trémité (26) et un coté circonférentiel extérieur de la
deuxieme piece d’extrémité (28).

Séche-linge (32) comprenant un systeme de pompe
a chaleur avec un circuit de réfrigérant fermé, dans
lequel:

le circuit de réfrigérant comprend un certain
nombre de composants (12, 14, 16, 18), dans
lequel au moins deux composants (12, 14, 16,
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18) sont couplés eninterconnectant une premie-
re pieéce d’extrémité (26) et une deuxieme piéce
d’extrémité (28) de tubes de réfrigérant (22),

la premiéere piéce d’extrémité (26) du tube de
réfrigérant (22) est agrandie, de telle maniére
que le diametre intérieur de la premiére piéce
d’extrémité (26) soit marginalement plus grand
que le diametre extérieur de la deuxiéme piece
d’extrémité (28),

le seche-linge étant caractérisé en ce que

la partie agrandie de la premiére piece d’extré-
mité (26) est localement déformée a partir du
coté extérieur, dans lequel la partie agrandie de
la premiére piéce d’extrémité (26) comprend un
ou plusieurs points (30), une rainure annulaire
et/ou une rainure partiellement annulaire sur la
surface extérieure de la partie agrandie de la
premiére piece d’extrémité (26), qui font saillie
vers l'intérieur a partir de la surface intérieure
de la partie agrandie de ladite premiére piece
d’extrémité (26), de telle maniére que la deuxie-
me piece d’extrémité (28) soit insérée coaxiale-
ment dans la premiere piéce d’extrémité (28), et
la premiere piece d’extrémité (26) et la deuxie-
me piece d’extrémité (28) sont soudées I'une a
l'autre par une matieére de soudage versée entre
ladite premiére piece d’extrémité (26) et ladite
deuxiéme piece d’extremité (28).

Séche-linge selon la revendication 6, caractérisé
en ce qu’une multiplicité de points (30) sont arran-
gés le long d’au moins une circonférence de la partie
agrandie de la premiére piéce d’extrémité (26).

Séche-linge selon la revendication 6 ou 7, caracté-
risé en ce qu’au moins une partie déterminée de la
premiére piece d’extrémité (26) est restée a son dia-
meétre initial.

Séche-linge selon 'une quelconque des revendica-
tions 6 a 8, caractérisé en ce qu’au moins une rai-
nure circonférentielle est formée sur la surface ex-
térieure de la partie agrandie de la premiere piece
d’extrémité (26), de telle maniére que la deuxieme
piece d’extrémité insérée (28) soit maintenue ferme-
ment a l'intérieur de la partie agrandie de la premiére
piece d’extrémité (26).

Séche-linge selon 'une quelconque des revendica-
tions 6 a 9, caractérisé en ce que la premiére piéce
d’extrémité (26) et la deuxieme piece d’extrémité
(28) sont soudées 'une a l'autre en versant la ma-
tiere de soudage entre un cété circonférentiel inté-
rieur de la partie agrandie de la premiére piéce d’ex-
trémité (26) et un coté circonférentiel extérieur de la
deuxiéme piece d’extréemité (28).

Systeme de pompe a chaleur avec un circuit de ré-
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frigérant fermé pour un seéche-linge, le circuit de ré-
frigérant comprenant une multiplicité de tubes de ré-
frigérant (22), deux pieéces d’extrémité voisines (26,
28) de tubes de réfrigérant (22) étant interconnec-
tées par une jonction de tubes (24) dans laquelle
une premiére piece d’extrémité (26) du tube de ré-
frigérant (22) est agrandie, de telle maniére que le
diamétre intérieur de la premiére piéce d’extrémité
(26) soit marginalement plus grand que le diamétre
extérieur de la deuxiéme piéce d’extrémité (28),

le systéme de pompe a chaleur étant caractérisé
en ce que

la partie agrandie de la premiére piece d’extrémité
(26) est localement déformée a partir du coté exté-
rieur, dans lequel la partie agrandie de la premiére
piece d’extrémité (26) comprend un ou plusieurs
points (30), une rainure annulaire et/ou une rainure
partiellement annulaire sur la surface extérieure de
la partie agrandie de la premiére pieéce d’extrémité
(26), qui font saillie vers I'intérieur a partir de la sur-
face intérieure de la partie agrandie de ladite pre-
miére piece d’extrémité (26), de telle maniére que la
deuxiéme piéce d’extrémité (28) soit insérée coaxia-
lement dans la premiére piece d’extrémité (28), et
la premiére piece d’extrémité (26) et la deuxieme
piece d’extrémité (28) sont soudées I'une a l'autre
par une matiére de soudage versée entre ladite pre-
miére piece d’extrémité (26) etladite deuxiéme piece
d’extrémité (28).
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