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(57) ABSTRACT

The scroll compression device includes a first scroll element
(11) having a first base plate (13) and a first spiral wrap (14);
a second scroll element (12) having a second base plate (15)
and a second spiral wrap (16), one of the first and second
scroll elements (11, 12) being configured to perform an
orbiting movement in relation to the other one of the first and
second scroll elements, the first and second scroll elements
(11, 12) intermeshing with each other and delimiting com-
pression chambers (17); and a sealing device (28) arranged
in an end face (19) of the first spiral wrap (14) and having
a sealing surface configured to cooperate with the second
base plate (15). The sealing device (28) 1s configured to
allow fluid flow from an upstream compression chamber to
a downstream compression chamber through the sealing
surface when the pressure 1n the upstream compression
chamber exceeds the pressure in the downstream compres-
sion chamber, and the sealing device (28) 1s configured to
prevent fluid flow from a downstream compression chamber
to an upstream compression chamber through the sealing
surface when the pressure in the downstream compression
chamber exceeds the pressure 1n the upstream compression
chamber.
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SCROLL COMPRESSION DEVICE HAVING
A SEALING DEVICE, AND SCROLL
COMPRESSOR INCLUDING SUCH A

SCROLL COMPRESSION DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application 1s a National Stage application of
International Patent Application No. PCT/EP2017/053385,

filed on Feb. 15, 2017, which claims priority to French
Patent Application No. 1651234, filed on Feb. 16, 2016,

cach of which 1s hereby incorporated by reference in 1ts
entirety.

TECHNICAL FIELD

[0002] The present invention relates to a scroll compres-
sion device, and 1n particular to a scroll refrigeration com-
pression device.

BACKGROUND
[0003] A scroll compressor may include 1n a known man-
ner:
[0004] a scroll compression device including a fixed

scroll element having a fixed base plate and a fixed
spiral wrap extending from the fixed base plate, and an
orbiting scroll element having an orbiting base plate
and an orbiting spiral wrap extending from the orbiting
base plate, the orbiting scroll element being configured
to perform an orbiting movement in relation to the fixed
scroll element, the fixed and orbiting scroll elements
intermeshing with each other and delimiting compres-
sion chambers,

[0005] a sealing device arranged 1n an end face of the
fixed spiral wrap of the fixed scroll element and having
a sealing surface sealingly cooperating with the orbit-
ing base plate of the orbiting scroll element,

[0006] a sealing device arranged in the end face of the
orbiting spiral wrap of the orbiting scroll element and
having a sealing surface sealingly cooperating with the
fixed base plate of the fixed scroll element,

[0007] a drive shaft configured to drive the orbiting
scroll element 1n an orbiting movement,

[0008] at least one bypass passage arranged to commu-
nicate an intermediate pressure chamber with a dis-
charge pressure chamber, and

[0009] at least one bypass passage valve, also named
intermediate discharge valve, provided on the fixed
base plate of the fixed scroll element and movable
between a closing position in which the at least one
bypass valve closes the at least one bypass passage and
an openming position 1n which the at least one bypass
valve opens the at least one bypass valve bypass
passage.

[0010] When the at least one bypass valve 1s subject, on 1ts
face directed towards the fixed base plate of the fixed scroll
clement, to a pressure below the pressure in the discharge
pressure chamber, the at least one bypass valve 1s maintained
in the closing position and isolates the intermediate pressure
chamber from the discharge pressure chamber. In this case,
the compression rate, also named pressure ratio (ratio
between the pressure at the discharge outlet of the scroll
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compressor and the pressure at the suction inlet of the scroll
compressor), of the scroll compressor 1s maintained at 1ts
maximum value.

[0011] When the at least one bypass valve 1s subject, on 1ts
face directed towards the fixed base plate of the fixed scroll
clement, to a pressure above the pressure 1n the discharge
pressure chamber, the at least one bypass valve resiliently
deforms towards the opening position and puts the interme-
diate pressure chamber 1n communication with the discharge
pressure chamber. Therefore at least a portion of the refrig-
erant compressed 1n the scroll compression device 1s dis-
charged towards the discharge pressure chamber through the
at least one bypass passage before this portion of the
refrigerant reaches a discharge port located at a center
portion of the fixed and orbiting scroll elements.

[0012] Consequently, the presence of the at least one
bypass passage and of the at least one bypass valve allows
to reduce, depending on the seasons, the pressure ratio of
scroll compression device, and consequently to limit over-
compression of the refrigerant. Such a limitation of the
refrigerant overcompression improves the energy efliciency
of the scroll compression device.

[0013] However, the presence of the at least one bypass
passage and of the at least one bypass valve significantly
increases the global cost of the scroll compression device,
and requires an adjustment of the displacement of the scroll
compression device. Further the installation of the at least
one bypass valve on the fixed scroll element could be

dithcult.

[0014] Furthermore, the at least one bypass passage can
only be optimized for a specific pressure ratio, and does not
allow a wide efliciency optimization of the scroll compres-
sor for all 1ts operating conditions. Moreover, the discharge
section of the at least one bypass passage 1s limited, and thus
does not allow an optimal limitation of the overcompression
of the refrigerant.

[0015] Moreover, the presence of the at least one bypass
passage could decrease the stifiness of the fixed scroll
clement which generally includes said at least one bypass
passage, or leads to an increase of the mass of the fixed scroll
clement to keep the same stifiness.

[0016] SUMMARY

[0017] Itisan object of the present invention to provide an
improved scroll compression device which can overcome
the drawbacks encountered 1n conventional scroll compres-
sion devices.
[0018] Another object of the present invention 1s to pro-
vide a scroll compression device which has an improved
reliability and low global cost compared to the conventional
scroll compression devices, and which allows to adjust the
compression rate without adjusting the displacement of the
scroll compression device.
[0019] According to the invention such a scroll compres-
sion device includes at least:

[0020] a first scroll element having a first base plate and

a first spiral wrap extending from the first base plate,

[0021] a second scroll element having a second base
plate and a second spiral wrap extending from the
second base plate, at least one of the first and second
scroll elements being configured to perform an orbiting
movement in relation to the other one of the first and
second scroll elements, the first and second scroll
clements intermeshing with each other and delimiting
compression chambers,
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[0022] a sealing device arranged in an end face, also
named tip face, of the first spiral wrap of the first scroll
clement and having a sealing surface configured to
cooperate with the second base plate of the second
scroll element,

[0023] wherein the sealing device 1s configured to allow
fluad flow from an upstream compression chamber to a
downstream compression chamber through the sealing
surface when the pressure 1n the upstream compression
chamber exceeds the pressure 1n the downstream com-
pression chamber, and the sealing device 1s configured
to prevent fluid flow from a downstream compression
chamber to an upstream compression chamber through
the sealing surface when the pressure in the down-
stream compression chamber exceeds the pressure 1n
the upstream compression chamber.

[0024] Such a configuration of the sealing device ensures
a leakage of the refrigerant from an upstream compression
chamber to a downstream compression chamber when the
pressure 1n the upstream compression chamber exceeds the
pressure 1n the downstream compression chamber, and thus
allows to adjust the compression rate, 1.e. the pressure ratio,
of the scroll compression device and to avoid an overcom-
pression of the refrigerant.

[0025] Further the sealing device 1s self-actuated by pres-
sure balance between the compression chambers and the
discharge port, and thus no external actuator 1s needed to
actuate the sealing device. Such a configuration of the
sealing device also avoids the use of intermediate discharge
valves and the provision of bypass passages on the scroll
clements, and therefore signmificantly decreases the global
cost of the scroll compression device.

[0026] In the present specification, the wordings
“upstream” and “downstream” are relative to the flow direc-
tion of the refrigerant 1n the scroll compression device
during compression operation, 1.¢. from the periphery of the
first and second scroll elements towards the center portion of
the first and second scroll elements.

[0027] The scroll compression device may also include
one or more of the following features, taken alone or in
combination.

[0028] According to an embodiment of the invention, the
first spiral wrap includes an inner face directed towards a
center portion of the first base plate, and an outer face
opposite to the inner face and directed towards an outer
periphery of the first base plate, the sealing device being
configured to allow fluid flow from an upstream compres-
sion chamber inwardly delimited by the outer face of the first
spiral wrap to a downstream compression chamber out-
wardly delimited by the mner face of the first spiral wrap and
through the sealing surface when the pressure in the
upstream compression chamber exceeds the pressure in the
downstream compression chamber.

[0029] According to an embodiment of the invention, the
first scroll element 1s a fixed scroll element and the second
scroll element 1s an orbiting scroll element.

[0030] According to another embodiment of the invention,
the first scroll element 1s an orbiting scroll element and the
second scroll element 1s a fixed scroll element.

[0031] According to another embodiment of the invention,
the first and second scroll elements are configured to co-
orbit, 1.e. to each perform an orbiting movement.

[0032] According to another embodiment of the invention,
the sealing surface 1s movable between a closing position in
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which the sealing surface sealingly cooperates with the
second base plate and an opening position in which the
sealing surface 1s distant from the second base plate, the
sealing surface being configured to move towards the open-
ing position when the pressure in the upstream compression
chamber exceeds the pressure in the downstream compres-
sion chamber, and to move towards the closing position
when the pressure in the downstream compression chamber
exceeds the pressure 1n the upstream compression chamber.

[0033] According to another embodiment of the invention,
the sealing surface 1s elongated and extends along at least a
part of the length of the first spiral wrap.

[0034] According to another embodiment of the invention,
the sealing surface has a rounded and convex cross section.

[0035] According to another embodiment of the invention,
the sealing device includes at least one reinforcement mem-
ber.

[0036] According to an embodiment of the invention, the
at least one reinforcement member 1s metallic, and 1s for
example made 1n steel.

[0037] According to an embodiment of the invention, the
at least one reinforcement member extends along at least a
part of the length of the sealing device.

[0038] According to another embodiment of the invention,
the sealing device includes a sealing lip having the sealing
surface, the sealing lip being resiliently deformable between
a closing position in which the sealing surface sealingly
cooperates with the second base plate and an opening
position in which the sealing lip 1s distant from the second
base plate.

[0039] According to an embodiment of the invention, the
sealing lip 1s configured to be resiliently deformed towards
the opening position when the pressure in the upstream
compression chamber exceeds the pressure 1n the down-
stream compression chamber, and to be resiliently deformed
towards the closing position when the pressure in the
downstream compression chamber exceeds the pressure 1n
the upstream compression chamber.

[0040] According to another embodiment of the invention,
the end face of the first spiral wrap includes a receiving
groove extending along at least a part of the length of the
first spiral wrap, the sealing device being arranged in the
receiving groove.

[0041] According to an embodiment of the invention, the
sealing device extends substantially along the entire length
of the receiving groove.

[0042] According to another embodiment of the invention,
the sealing device 1s slidably mounted in the receiving
groove between a closing position 1 which the sealing
surface sealingly cooperates with the second base plate and
an opening position in which the sealing surface 1s distant
from the second base plate.

[0043] According to an embodiment of the invention, the
sealing device 1s configured to move towards the opening
position when the pressure in the upstream compression
chamber exceeds the pressure in the downstream compres-
sion chamber, and to move towards the closing position
when the pressure 1n the downstream compression chamber
exceeds the pressure 1n the upstream compression chamber.

[0044] According to an embodiment of the invention, the
sealing device 1s inclined with respect to an orbiting axis of
the at least one of the first and second scroll elements.



US 2019/0323502 Al

[0045] According to an embodiment of the invention, the
sealing device 1s fitted, and advantageously firmly fitted, into
the receiving groove.

[0046] According to an embodiment of the imnvention, the
sealing device 1s sealingly fitted into the receiving groove.
[0047] According to an embodiment of the invention, the
sealing device includes a support portion, advantageously an
clongated support portion, arranged 1n the receiving groove,
the sealing lip extending from and along the support portion.
[0048] According to an embodiment of the invention, the
sealing lip protrudes from the receiving groove by a pro-
truding distance which 1s advantageously larger than an
axial gap formed between the first and second scroll ele-
ments.

[0049] According to an embodiment of the invention, a
clearance gap 1s defined by the receiving groove and the
sealing device.

[0050] According to an embodiment of the invention, the
receiving groove 1cludes a first side wall and a second side
wall opposite to the first side wall, the sealing device
including a first side face configured to slide on the first side
wall, and a second side face opposite to the first side face,
the second side face and the second side wall defining a
clearance gap.

[0051] Advantageously, the second side face of the sealing
device 1s oriented towards a center portion of the first and
second scroll elements. In other words, the first side face of
the sealing device 1s oriented towards an upstream compres-
sion chamber, and the second side face of the sealing device
1s oriented towards a downstream compression chamber.
[0052] According to an embodiment of the invention, the
second side face includes a substantially flat surface extend-
ing substantially parallely to the orbiting axis of the at least
one of the first and second scroll elements, the substantially
flat surface being at least partially located outside the
rece1ving groove when the sealing surface 1s in the closing
position.

[0053] According to another embodiment of the invention,
the sealing device has a spiral shape.

[0054] According to an embodiment of the invention, the
sealing surface has a spiral shape.

[0055] According to an embodiment of the invention, the
sealing lip has a spiral shape.

[0056] According to an embodiment of the invention, the
sealing device has a spiral shaped sealing member having
the sealing surface. The spiral-shaped sealing member may
include the sealing lip.

[0057] According to another embodiment of the invention,
the sealing device 1s 1n one piece.

[0058] According to another embodiment of the invention,
the sealing device includes a plurality of sealing members
cach including a sealing surface configured to cooperate
with the second base plate of the second scroll element.
[0059] According to an embodiment of the invention, the
sealing members are arranged 1n an abutting manner.
[0060] According to an embodiment of the invention, each
sealing member includes a sealing lip. For example, the
sealing lips of at least two adjacent sealing members of said
plurality overlap.

[0061] According to an embodiment of the invention, the
scroll compression device further includes a discharge port
formed at a center portion of the first and second scroll
clements, each compression chamber having a variable
compression volume decreasing towards the discharge port.
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[0062] According to an embodiment of the invention, the
scroll compression device further includes a sealing device
arranged 1n an end face of the second spiral wrap of the
second scroll element and having a sealing surface config-
ured to cooperate with the first base plate of the first scroll
clement, the sealing device, arranged 1n an end face of the
second spiral wrap, being configured to allow fluid flow
from an upstream compression chamber to a downstream
compression chamber through the respective sealing surface
when the pressure in the upstream compression chamber
exceeds the pressure 1n the downstream compression cham-
ber, and the sealing device, arranged 1n an end face of the
second spiral wrap, being configured to prevent fluid flow
from a downstream compression chamber to an upstream
compression chamber through the respective sealing surface
when the pressure 1n the downstream compression chamber
exceeds the pressure 1n the upstream compression chamber.
[0063] According to another embodiment of the invention,
the end face of the second spiral wrap includes a receiving
groove extending along at least a part of the length of the
second spiral wrap, the sealing device provided on the
second spiral wrap being arranged in the respective receiv-
Ing groove.

[0064] The present invention also relates to a scroll com-
pressor including a scroll compression device according to
any one of claims 1 to 11, and a drive shait connected to the
at least one of the first and second scroll elements and
configured to drive the at least one of the first and second
scroll elements 1n an orbiting movement.

[0065] According to an embodiment of the invention, the
sealing surface extends from an outer point adjacent to an
outer end portion of the first spiral wrap to an nner point
adjacent to an 1nner end portion of the first spiral wrap.
[0066] According to an embodiment of the invention, the
sealing surface extends along at least 30% of the length of
the first spiral wrap, and for example along at least 60% of
the length of the first spiral wrap.

[0067] According to an embodiment of the invention, the
sealing surface extends from an outermost compression
chamber to an mnnermost compression chamber, 1.e. a central
compression chamber.

[0068] These and other advantages will become apparent
upon reading the following description mn view of the
drawing attached hereto representing, as non-limiting
examples, several embodiments of a scroll compression
device according to the mvention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0069] The following detailed description of several
embodiments of the invention 1s better understood when
read 1n conjunction with the appended drawings being
understood, however, that the invention 1s not limited to the
specific embodiment disclosed.

[0070] FIG. 1 1s a partial and longitudinal section view of
a scroll compressor including a scroll compression device
according to a first embodiment of the invention.

[0071] FIG. 2 1s an enlarge view of the detail A of FIG. 1.
[0072] FIG. 31s an exploded perspective view of the scroll
compression device of FIG. 1.

[0073] FIG. 41s a bottom view of a fixed scroll element of
the scroll compression device of FIG. 1.

[0074] FIG. 5 1s an enlarge view of a detail of FIG. 4.
[0075] FIG. 6 1s a top view of an orbiting scroll element
of the scroll compression device of FIG. 1.
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[0076] FIG. 7 1s an enlarge view of a detail of FIG. 6.
[0077] FIGS. 8 and 9 1s an enlarge views of sealing
devices of the scroll compression device of FIG. 1, showing
the sealing devices 1n opening positions.

[0078] FIG. 10 1s a cross section view of the scroll
compressor device of FIG. 1.

[0079] FIG. 11 1s a cross section view of a sealing device
of a scroll compression device according to a second
embodiment of the invention.

[0080] FIG. 12 1s a perspective view of a sealing device of
a scroll compression device according to a third embodiment
of the mvention.

[0081] FIGS. 13 and 14 are cross section views of a
sealing device of a scroll compression device according to a
fourth embodiment of the invention.

DETAILED DESCRIPTION

[0082] FIG. 1 shows a scroll compressor 1 including a
hermetic casing 2 having a generally cylindrical shell 3, a
cap 4 fixed at an upper end of the generally cylindrical shell
3, and a base 5 fixed at a lower end of the generally
cylindrical shell 3. The generally cylindrical shell 3 1is
provided with a suction inlet 6 configured to supply the
scroll compressor 1 with refrigerant to be compressed, and
the cap 4 1s provided with a discharge outlet 7 configured to
discharge compressed refrigerant.

[0083] The scroll compressor 1 further includes a support
member 8, also named crankcase, fixed to the hermetic
casing 2, and a scroll compression device 9 disposed 1nside
the hermetic casing 2 and supported by the support member
8. The scroll compression device 9 1s configured to compress
the refrigerant supplied through the suction inlet 6. The
scroll compression device 9 includes a fixed scroll element
11 and an orbiting scroll element 12.

[0084] The fixed scroll element 11 1includes a base plate 13
and a spiral wrap 14 projecting from the base plate 13
towards the orbiting scroll element 12. The spiral wrap 14
includes an inner face 14.1 directed towards a center portion
of the base plate 13, and an outer face 14.2 opposite to the
inner face 14.1 and directed towards the outer periphery of
the base plate 13.

[0085] The orbiting scroll element 12 includes a base plate
15 slidably mounted on the support member 8, and a spiral
wrap 16 projecting from the base plate 15 towards the fixed
scroll element 11. The spiral wrap 16 includes an 1nner face
16.1 directed towards a center portion of the base plate 15,
and an outer face 16.2 opposite to the inner face 16.1 and
directed towards the outer periphery of the base plate 15.
[0086] The spiral wrap 16 of the orbiting scroll element 12
meshes with the spiral wrap 14 of the fixed scroll element 11
to form a plurality of compression chambers 17 (see also
numerical references 17.1 to 17.4 on FIG. 2) between them.
Each of the compression chambers 17 has a variable com-
pression volume which decreases from the outside towards
the 1nside, 1.e. inwardly towards a center portion of the fixed
and orbiting scroll elements 11, 12, when the orbiting scroll
clement 12 1s dniven to orbit relative to the fixed scroll
clement 11. Each compression chambers 17 1s inwardly
delimited by the outer face of the spiral warp 14 or of the
spiral wrap 16, and 1s outwardly delimited by the inner face
of the spiral warp 14 or of the spiral wrap 16.

[0087] The fixed scroll element 11 includes a receiving
groove 18 provided on the end face 19, also named tip face,
of the spiral wrap 14 and extending along a part of the length
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of the spiral wrap 14. According to the embodiment shown
on FIGS. 1 to 10, the receiving groove 18 extends from an
outer point adjacent to an outer end portion of the spiral
wrap 14 to an inner point situated near an inner end portion
of the spiral wrap 14. The receiving groove 18 may extend
along at least 30%, and for example at least 60% or at least
70%, of the length of the spiral wrap 14.

[0088] The orbiting scroll element 12 also includes a
receiving groove 21 provided on the end face 22 of the spiral
wrap 16 and extending along a part of the length of the spiral
wrap 16. According to the embodiment shown on FIGS. 1 to
10, the recerving groove 21 extends from an outer point
adjacent to an outer end portion of the spiral wrap 16 to an
inner point situated near an mner end portion of the spiral
wrap 16. The receiving groove 21 may extend along at least
70%, and for example at least 80%, of the length of the spiral
wrap 16.

[0089] The scroll compression device 9 further includes a
discharge port 23 provided at a central portion of the base
plate 13 of the fixed scroll element 11, and configured for
discharging compressed refrigerant from the compression
chambers 17 into a high pressure volume 24 defined by the
cap 4. Particularly, the compression volume of each com-
pression chamber 17 decreases towards the discharge port

23.

[0090] Furthermore the scroll compressor 1 includes a
drive shaft 25 adapted for driving the orbiting scroll element
12 1n orbital movements relative to the fixed scroll element
11. Particularly the drive shaft 25 has, at its upper end, an
eccentric driving portion 26 received 1n a cylindrical hub 27
protruding from the lower face of the orbiting scroll element

12.

[0091] The scroll compressor 1 also includes two sealing
devices 28, 29 respectively arranged in the receiving
grooves 18, 21, and extending respectively substantially
along the entire length of the respective receiving groove 18,
21. As better shown on FIG. 3, each sealing device 28, 29 1s
made 1n one piece and has a spiral shape. Each sealing
device 28, 29 could be made for example 1n rubber or 1n
clastomeric material. The sealing devices 28, 29 are particu-
larly configured to axially seal the compressions chambers
17 respectively between the tip face of the spiral wrap of the
respective scroll element and the base plate of the other
scroll element.

[0092] As better shown on FIGS. 2, § and 7, each sealing
devices 28, 29 includes a support portion 31, 32 having a
spiral shape and being firmly and sealingly fitted in the
respective recerving groove 18, 21. Fach sealing device 28,
29 further 1includes a sealing lip 33, 34 having a spiral shape
and extending from and along the whole length of the
respective support portion 31, 32. Fach sealing lip 33, 34 has
an elongated sealing surface 35, 36. According to the
embodiment shown on FIGS. 1 to 10, each sealing surface
35, 36 has a rounded and convex cross section. However,
cach sealing surface 35, 36 may have another shape, and
may for example have a sharp edge.

[0093] The sealing lip 33 of the sealing device 28 1is
resiliently deformable between a closing position (see FIG.
2) 1n which the sealing surface 35 sealingly cooperates with
the base plate 15 of the orbiting scroll element 12 (1.e.
provides a resilient sealing pressure against the base plate 15
of the orbiting scroll element 12), and an opening position
(see FIG. 9) 1n which the sealing lip 33 1s distant from the
base plate 15. Similarly, the sealing lip 34 of the sealing
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device 29 is resiliently deformable between a closing posi-
tion (see FIG. 2) 1n which the sealing surface 36 sealingly
cooperates with the base plate 13 of the fixed scroll element
11 (1.e. provides a resilient sealing pressure against the base
plate 13 of the fixed scroll element 11), and an opening
position (see FIG. 8) in which the sealing lip 34 1s distant
from the base plate 13.

[0094] The sealing lip 33 1s configured to be resiliently
deformed towards its opening position when the pressure 1n
a compression chamber (for example compression chamber
17.1 on FIG. 2) located upstream the sealing lip 33 and
adjacent to the sealing lip 33 (1.e. 1n a compression chamber
17 inwardly defined by the outer face 14.2 of the spiral warp
14) exceeds the pressure 1n a compression chamber (for
example compression chamber 17.2 on FIG. 2) located
downstream the sealing lip 33 and adjacent to the sealing lip
33 (1.e. 1n a compression chamber 17 outwardly defined by
the 1nner face 14.1 of the spiral warp 14), and to be
resiliently deformed towards the closing position when the
pressure 1 a compression chamber (for example compres-
sion chamber 17.4 on FIG. 2) located downstream the
sealing lip 33 and adjacent to the sealing lip 33 exceeds the
pressure 1n a compression chamber (for example compres-
sion chamber 17.3 on FIG. 2) located upstream the sealing
lip 33 and adjacent to the sealing lip 33.

[0095] However, as according to the embodiment shown
on FIGS. 1 to 10, the sealing lip 33 extends along substan-
tially the whole length of the spiral wrap 14, the sealing lip
33 simultaneously partially delimits several compression
chambers 17. Therefore, for example, a first portion of the
sealing lip 33 could be resiliently deformed towards the
opening position while a second portion of the sealing lip 33
could be resiliently deformed towards the closing position.

[0096] Similarly the sealing lip 34 1s configured to be
resiliently deformed towards i1ts opening position when the
pressure 1 a compression chamber (for example compres-
sion chamber 17.2 on FIG. 2) located upstream the sealing
lip 34 and adjacent to the sealing lip 34 (i.e. 1n a compression
chamber 17 inwardly defined by the outer face 16.2 of the
spiral warp 16) exceeds the pressure 1n a compression
chamber (for example compression chamber 17.3 on FIG. 2)
located downstream the sealing lip 34 and adjacent to the
sealing lip 34 (1.e. 1n a compression chamber 17 outwardly
defined by the 1mnner face 16.1 of the spiral warp 16), and to
be resiliently deformed towards the closing position when
the pressure 1n a compression chamber (for example com-
pression chamber 17.3 on FIG. 2) located downstream the
sealing lip 34 and adjacent to the sealing lip 34 exceeds the
pressure 1n a compression chamber (for example compres-
sion chamber 17.2 on FIG. 2) located upstream the sealing
lip 34 and adjacent to the sealing lip 34.

[0097] As according to the embodiment shown on FIGS.
1 to 10, the sealing lip 34 extends along substantially the
whole length of the spiral wrap 16, the sealing lip 34
simultaneously partially delimits several compression cham-
bers 17. Theretfore, for example, a first portion of the sealing
lip 34 could be resiliently deformed towards the opening
position while a second portion of the sealing lip 34 could
be resiliently deformed towards the closing position.

[0098] Consequently, the sealing device 28 1s configured
to allow fluid flow from an upstream compression chamber
to a downstream compression chamber through the sealing
surface 35 (and thus along a flow direction extending
inwardly, 1.e. towards the center portion of the fixed and
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orbiting scroll elements 11, 12) when the pressure in the
upstream compression chamber exceeds the pressure in the
downstream compression chamber, and to prevent fluid tlow
from a downstream compression chamber to an upstream
compression chamber through the sealing surface 35 when
the pressure 1n the downstream compression chamber
exceeds the pressure 1n the upstream compression chamber.

[0099] Similarly the sealing device 29 1s configured to
allow fluid flow from an upstream compression chamber to
a downstream compression chamber through the sealing
surface 36 (and thus along a flow direction extending
inwardly, 1.e. towards the center portion of the fixed and
orbiting scroll elements 11, 12) when the pressure in the
upstream compression chamber exceeds the pressure in the
downstream compression chamber, and to prevent fluid tlow
from a downstream compression chamber to an upstream
compression chamber through the sealing surface 36 when
the pressure 1n the downstream compression chamber
exceeds the pressure 1n the upstream compression chamber.

[0100] Such a configuration of the sealing devices 28, 29
ensures a leakage of the refrigerant from an upstream
compression chamber to a downstream compression cham-
ber when the pressure 1n the upstream compression chamber
exceeds the pressure in the downstream compression cham-
ber, and thus allows, on the one hand, to adjust the com-
pression rate, 1.e. the pressure ratio, of the scroll compres-
sion device and, on the other hand, to avoid an
overcompression of the refrigerant, without adjusting the
displacement of the scroll compression device.

[0101] FIG. 11 represents a sealing device 41 of a scroll
compression device according to a second embodiment of
the invention. As the sealing devices 28, 29, the sealing
device 41 includes a support portion 42 and a sealing lip 43
having a sealing surface 44. However the sealing device 41
differs from the sealing devices 28, 29 1n that 1t includes a
reinforcement member 45 which may extend along a part of
the length or the whole length of the sealing lip 43. The
reinforcement member 45 1s advantageously metallic, and
could be made for example 1n steel.

[0102] FIG. 12 represents a sealing device 51 of a scroll
compression device according to a third embodiment of the
invention. The sealing device 51 differs from the sealing
devices 28, 29 essentially in that 1t includes a plurality of
sealing members 52, each sealing member 52 including a
support portion 53 and a sealing lip 54 having a sealing
surface 35. Advantageously, the sealing members 52 are
arranged 1n an abutting manner in the respective receiving
groove. For example, the sealing lips 54 of each pair of
adjacent sealing members 52 may overlap.

[0103] FIGS. 13 and 14 represent a sealing device 61 of a
scroll compression device according to a fourth embodiment
of the invention. As the sealing devices 28, 29, the sealing
device 61 includes a sealing surtface 62. However the sealing
device 61 differs from the sealing devices 28, 29 essentially
in that 1t 1s shidably mounted in the respective receiving
groove 63 between a closing position (see FIG. 13) 1n which
the sealing surface 62 sealingly cooperates with the respec-
tive base plate and an opening position (see FIG. 14) in
which the sealing surface 62 i1s distant from the respective
base plate.

[0104] According to said fourth embodiment of the inven-
tion, the sealing device 61 1s inclined with respect to the
orbiting axis of the orbiting scroll element 12, and 1ncludes
an outer face 64 configured to slide on a first side wall 65 of
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the respective receiving groove 63, and an inner face 66
opposite to the outer face 64 and facing a second side wall
67 of the recerving groove 63. The outer face 64 of the
sealing device 61 1s directed towards an upstream compres-
sion chamber 17, while the inner side face 66 of the sealing
device 61 1s directed towards a downstream compression
chamber 17. As better shown on FIG. 14, the sealing device
61 and the receiving groove 63 define a clearance gap 69.

[0105] Advantageously, the outer face 66 of the sealing
device 61 includes a substantially flat surface 68 extending
parallely to the orbiting axis of the orbiting scroll element
12, and configured to be located outside the respective
receiving groove 63 when the respective sealing surface 62
1s 1n the closing position.

[0106] According to said fourth embodiment of the inven-
tion, the sealing device 61 1s configured to move towards the
opening position when the pressure in a compression cham-
ber located upstream the sealing device 61 and adjacent to
the sealing device 61 (1.e. 1n a compression chamber 17
inwardly defined by the outer face of the spiral warp 14 or
of the spiral wrap 16) exceeds the pressure 1n a compression
chamber located downstream the sealing device 61 and
adjacent to the sealing device 61 (1.e. 1n a compression
chamber 17 outwardly defined by the inner face of the spiral
warp 14 or of the spiral wrap 16), and to move towards the
closing position when the pressure in the downstream com-
pression chamber exceeds the pressure in the upstream
compression chamber.

[0107] Of course, the invention 1s not restricted to the
embodiments described above by way of non-limiting
examples, but on the contrary it encompasses all embodi-
ments thereof.

[0108] While the present disclosure has been illustrated
and described with respect to a particular embodiment
thereot, 1t should be appreciated by those of ordinary skill in
the art that various modifications to this disclosure may be
made without departing from the spirit and scope of the
present disclosure.

What 1s claimed 1s:
1. A scroll compression device including at least:

a first scroll element having a first base plate and a first
spiral wrap extending from the first base plate,

a second scroll element having a second base plate and a
second spiral wrap extending from the second base
plate, at least one of the first and second scroll elements
being configured to perform an orbiting movement in
relation to the other one of the first and second scroll
elements, the first and second scroll elements inter-
meshing with each other and delimiting compression
chambers,

a sealing device arranged 1n an end face of the first spiral
wrap of the first scroll element and having a sealing
surface configured to cooperate with the second base
plate of the second scroll element,

wherein the sealing device 1s configured to allow fluid
flow from an upstream compression chamber to a
downstream compression chamber through the sealing
surface when the pressure 1n the upstream compression
chamber exceeds the pressure 1n the downstream com-
pression chamber, and the sealing device 1s configured
to prevent fluid flow from a downstream compression
chamber to an upstream compression chamber through
the sealing surface when the pressure in the down-
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stream compression chamber exceeds the pressure in
the upstream compression chamber.

2. The scroll compression device according to claim 1,
wherein the sealing surface 1s movable between a closing
position 1n which the sealing surface sealingly cooperates
with the second base plate and an opening position 1n which
the sealing surface 1s distant from the second base plate, the
sealing surface being configured to move towards the open-
ing position when the pressure in the upstream compression
chamber exceeds the pressure in the downstream compres-
sion chamber, and to move towards the closing position
when the pressure in the downstream compression chamber
exceeds the pressure 1n the upstream compression chamber.

3. The scroll compression device according to claim 1,
wherein the sealing surface 1s elongated and extends along
at least a part of the length of the first spiral wrap.

4. The scroll compression device according to claim 3,
wherein the sealing surface extends along at least 30% of the
length of the first spiral wrap.

5. The scroll compression device according to claim 1,
wherein the sealing surface has a rounded and convex cross
section.

6. The scroll compression device according to claim 1,
wherein the sealing device includes at least one reinforce-
ment member.

7. The scroll compression device according to claim 1,
wherein the end face of the first spiral wrap includes a
rece1ving groove extending along at least a part of the length
of the first spiral wrap, the sealing device being arranged 1n
the receiving groove.

8. The scroll compression device according to claim 7,
wherein the sealing device 1s slidably mounted in the
receiving groove between a closing position 1n which the
sealing surface sealingly cooperates with the second base
plate and an opening position 1n which the sealing surface 1s
distant from the second base plate.

9. The scroll compression device according to claim 1,
wherein the sealing device includes a sealing lip having the
sealing surface, the sealing lip being resiliently deformable
between a closing position in which the sealing surface
sealingly cooperates with the second base plate and an
opening position in which the sealing lip 1s distant from the
second base plate.

10. The scroll compression device according to claim 1,
wherein the sealing device has a spiral shape.

11. The scroll compression device according to claim 1,
wherein the sealing device 1s 1n one piece.

12. The scroll compression device according to claim 1,
wherein the sealing device includes a plurality of sealing
members each including a sealing surface configured to
cooperate with the second base plate of the second scroll
clement.

13. The scroll compression device according to claim 1,
further including a sealing device arranged 1n an end face of
the second spiral wrap of the second scroll element and
having a sealing surface configured to cooperate with the
first base plate of the first scroll element, the sealing device,
arranged 1 an end face of the second spiral wrap, 1s
configured to allow fluid flow from an upstream compres-
sion chamber to a downstream compression chamber
through the respective sealing surface when the pressure in
the upstream compression chamber exceeds the pressure in
the downstream compression chamber, and the sealing
device, arranged 1n an end face of the second spiral wrap, 1s
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configured to prevent fluid flow from a downstream com-
pression chamber to an upstream compression chamber
through the respective sealing surface when the pressure in
the downstream compression chamber exceeds the pressure
in the upstream compression chamber.

14. A scroll compressor including a scroll compression
device according to claim 1, and a drive shaft connected to
the at least one of the first and second scroll elements and
configured to drive the at least one of the first and second
scroll elements 1n an orbiting movement.

15. The scroll compression device according to claim 2,
wherein the sealing surface 1s elongated and extends along
at least a part of the length of the first spiral wrap.

16. The scroll compression device according to claim 2,
wherein the sealing surface has a rounded and convex cross
section.

17. The scroll compression device according to claim 3,
wherein the sealing surface has a rounded and convex cross
section.

18. The scroll compression device according to claim 4,
wherein the sealing surface has a rounded and convex cross
section.

19. The scroll compression device according to claim 2,
wherein the sealing device includes at least one reinforce-
ment member.

20. The scroll compression device according to claim 3,
wherein the sealing device includes at least one reinforce-
ment member.
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