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Description

[0001] The current application relates to a scroll plate
for use in a scroll compressor, wherein such compressor
could be used, for example, in refrigeration systems.
[0002] A compressor is an apparatus, which reduces
the volume of a fluid by increasing the pressure of the
fluid.

[0003] Compressors are used, for example, in refrig-
eration systems. In a common refrigeration system, a
refrigerant is circulated through a refrigeration cycle. Up-
on circulation, the refrigerant undergoes changes in ther-
modynamic properties in different parts of the refrigera-
tion system and transports heat from one part of the re-
frigeration system to another part of the refrigeration sys-
tem. The refrigerant is a fluid, i.e. a liquid or a vapour or
gas. Examples of refrigerants may be artificial refriger-
ants like fluorocarbons. However, in recent applications,
the use of carbon dioxide, CO,, which is a non-artificial
refrigerant, has become more and more important, be-
cause it is non-hazardous to the environment.

[0004] A compressor comprises at least a suction port,
a discharge port, and a means for compressing. At the
suction port, the compressor receives the fluid, which is
to be compressed. In case the compressor is used in a
refrigeration system, the fluid is a refrigerant. At the suc-
tion port, the fluid usually is in a gaseous or vapour state.
The means for compressing is used for compressing the
fluid from an initial pressure, for example the pressure
the fluid has at the suction port, to a desired discharge
pressure. For example, the means for compressing may
form at least one compression chamber. A compression
chamber is a closed volume, in which a portion of the
refrigerant will be compressed. Afterwards, the com-
pressed fluid is discharged at the discharge port. In a
scroll compressor, the means for compressing compris-
es two scroll plates, which form the atleast one compres-
sion chamber. One of these scroll plates is a stationary
scroll plate and the other scroll plate is an orbiting scroll
plate, which is moved in an orbiting motion relatively to
the stationary scroll plate. Both scroll plates usually com-
prise corresponding spiral wraps, which are interleaved,
when the elements of the scroll compressor are assem-
bled. The interleaved spiral wraps and the base plates
form the at least one compression chamber. Due to the
orbiting motion of the orbiting scroll plate, fluid is drawn
into a pocketformed between the spiral wraps. Said pock-
et forms a compression chamber and is transported from
the outermost locations of the interleaved spiral wraps
to the innermost locations of the interleaved spiral wraps.
Thereby, the fluid within the pocket is moved to the in-
nermost locations of the interleaved spiral wraps. During
this process, the fluid will be compressed because the
size of the pocket, i.e. the size of the compression cham-
ber, will be reduced. At the innermost location of the in-
terleaved spiral wraps, the compressed fluid will be eject-
ed from the compression chamber into a discharge
chamber of the compressor, from where the compressed
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fluid will be discharged from the compressor at the dis-
charge port. The person skilled in the art will appreciate
that during operation of a scroll compressor, while one
compression chamber, which is formed by a pocket be-
tween the interleaved spiral wraps and the base plates
of the scroll plates, is moved to the innermost location,
one or more additional compression chambers may be
formed subsequently upon further relative motion of the
scroll plates.

[0005] During the compression of the fluid within the
compression chambers, the fluid’s pressure and temper-
ature increase. This increase in temperature of the fluid
also increases the temperature of the scroll plates, which
form the one or more compression chambers, due to the
contact between the scroll plates and the fluid. Addition-
ally, friction losses caused by the motion of the orbiting
scroll plate also increase the temperature of the scroll
plates. However, only one side of each scroll plate is
directly affected by the temperature increase within the
at least one compression chamber, namely the side of
the scroll plate, which comprises the spiral wrap and
which faces the respective other scroll plate. For purpos-
es of this invention disclosure, said side is referred to as
frontside of the scroll plate, whereas the side of each
scroll plate, which opposes its frontside is referred to as
backside of the scroll plate. Accordingly, a substantial
temperature difference may develop between the back-
side of the scroll plate and the frontside, which comprises
the spiral wrap.

[0006] In the art, different scroll compressor configu-
rations are known, which operate at different pressure
ranges and temperatures. For example, one configura-
tion comprises a low-pressure side and a high-pressure
side. The low-pressure side may comprise a suction port,
a motor and a crankshaft for operating the scroll com-
pressor as well as a lubricant supply, whereas the high-
pressure side comprises the discharge port. According
to said definition, the scroll set is neither part of the low-
pressure side nor part of the high-pressure side, but in-
stead forms a transition area between both sides. Addi-
tionally, the stationary scroll plate may at least partially
be in contact to the high-pressure side and/or the orbiting
scroll plate may at least partially be in contact to the low-
pressure side. In said low-pressure side and high-pres-
sure side configuration, the fluid is received at a suction
port at the low-pressure side, will be compressed in the
at least one compression chamber formed by the scroll
plates and will then be provided to the high-pressure side.
The person skilled in the art will appreciate that deviations
from said definition of the low-pressure side high-pres-
sure side configuration maybe possible without deviating
from the scope of the current application.

[0007] Atthelow-pressure side, the temperature of the
fluid and the surrounding components is rather low. For
example, the temperature may be similar to the temper-
ature the fluid has, when it is received at the suction port.
The temperature of the fluid received at the suction port
may be referred to as fluid intake temperature. However,
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itis also possible that the temperature atthe low-pressure
side is higher than the temperature of the fluid received
at the suction port, for example, because of the operation
of the motor and the friction between the motor, crank-
shaft and the orbiting scroll plate. Therefore, the temper-
ature of the fluid at the low-pressure side may be referred
to as suction side temperature, because it refers to the
temperature at the side of the compressor, which com-
prises the suction port. The suction side temperature may
be similar to the fluid intake temperature or in case of,
for example, heat generation by the operation of the mo-
tor and friction losses, the suction side temperature may
be higher than the fluid intake temperature. The person
skilled in the art will be aware that the suction side tem-
perature does not represent a particular temperature val-
ue, but instead may represent a temperature interval.
Said temperature interval may have the fluid intake tem-
perature as a lower end, while its upper end depends on
the operation of the compressor and the heat, which may
be generated by the motor and the friction caused by
movement of the crankshaft and the scroll plates. Typi-
cally, the upper end is less than or equal to the temper-
ature at which the fluid will be discharged from the com-
pressor at the discharge port.

[0008] Due to the temperature increase during the
compression process, the temperature of the fluid and
of the components of the high-pressure side is higher
than the temperature at the low-pressure side, i.e. the
suction side temperature. Since this higher temperature
relates to the temperature at which the compressed fluid
will be discharged from the discharge port, this higher
temperature may be referred to as discharge tempera-
ture.

[0009] Consequently, the temperature of the fluid in
the at least one compression chamber is in a range be-
tween the low temperature referred to as suction side
temperature and the high temperature referred to as dis-
charge temperature. The temperature within the at least
one compression chamber is referred to as compression
chamber temperature. Since the at least one compres-
sion chamber receives the fluid from the low-pressure
side with the suction side temperature and because the
temperature increases during compression, the com-
pression chamber temperature represents an interval,
which may have a range from the suction side tempera-
ture to the discharge temperature. In scroll compressor
having a low-pressure side and a high-pressure side con-
figuration, there are therefore different temperature are-
as. The exemplary temperature areas of such a scroll
compressor configuration are described in more detail
below with respect to figure 2.

[0010] In such a low-pressure side and high-pressure
side configuration, the backside of the orbiting scroll plate
may be in contact to the low temperature area operating
at the suction side temperature, whereas the frontside of
the orbiting scroll plate is in contact to the compression
chambers and experiences the compression chamber
temperature, which is higher than the suction side tem-
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perature in at least some locations within the interleaved
scroll plates. In this case, there is a temperature differ-
ence between the frontside and the backside, wherein
the temperature difference is a temperature difference
of the suction side temperature and the compression
chamber temperature. As the person skilled in the art will
appreciate, the temperature distribution at the frontside
of the orbiting scroll plate may be inhomogeneous, be-
cause the compressed refrigerant in the innermost loca-
tions of the spiral wrap has a higher temperature than
the refrigerant in the outermost locations of the spiral
wrap, which essentially has the temperature of the refrig-
erant received from the low-pressure side. Also, the tem-
perature distribution at the backside of the orbiting scroll
plate may be inhomogeneous, because some portions
of the backside may be supported by a frame or a thrust
plate and may experience friction, which also may in-
crease the temperature locally, while other portions may
be affected by lubricant. These effects may contribute to
the temperature difference between the frontside of the
orbiting scroll plate and the backside of the orbiting scroll
plate.

[0011] For the stationary scroll plate, the temperature
difference is different. As the person skilled in the art will
appreciate, there are different ways in which the station-
ary scroll plate may be placed within the scroll compres-
sor. In some examples, the backside of the stationary
scroll plate may be in direct contact with the high-pres-
sure side and may experience the discharge tempera-
ture, while in other examples another component or a
portion of the case may provide a boundary between the
stationary scroll plate and the high-pressure side, so that
the temperature at the backside of the stationary scroll
plate may be substantially lower than the discharge tem-
perature. However, in most applications, the backside of
the stationary scroll plate experiences a temperature
which is higher than the suction side temperature - for
example caused by heat transfer from the high-pressure
side.

[0012] In contrast, the frontside of the stationary scroll
plate experiences the compression chamber tempera-
ture, or in other words, the temperature of the fluid within
the compression chamber. As mentioned above, the
compression chamber temperature represents a temper-
ature range between the suction side temperature and
the discharge temperature. As the person skilled in the
art will appreciate, in the innermost section of the spiral
wraps from where the compressed fluid will be ejected
into the discharge chamber, the compressed fluid has a
temperature which may be similar to the discharge tem-
perature, or in other words, the high temperature that the
stationary scroll plate experiences at its backside. At the
outer portions of the interleaved spiral wraps, i.e. the po-
sitions where the compression of the fluid is starting, the
temperature maybe similar to the suction side tempera-
ture. This may make the temperature distribution at the
frontside inhomogeneous. Therefore, for the stationary
scroll plate, there is a substantial temperature difference
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between the discharge temperature at the backside and
the compression chamber temperature at the frontside,
which increases from the suction side temperature at the
outermost locations of the spiral wraps to the higher tem-
perature of the compressed refrigerant at the innermost
locations of the spiral wraps.

[0013] In another configuration, which is referred to as
high-side configuration, both scroll plates are surrounded
by the very high temperature discharge fluid. In such a
case, the stationary scroll plate as well as the orbiting
scroll plate each atleastlocally experience a temperature
difference between the discharge temperature and the
atleastlocally lower compression chamber temperature.
[0014] Inany configuration, the temperature difference
leads to differences in thermal expansion and therefore
stress and deformation induced onto the scroll plates.
Such effects may lead to leakage or decreased efficiency
of the scroll compressor.

[0015] Hence, there is a need in the art for reducing
thermal deformation of scroll plates in a scroll compres-
SOr.

[0016] Theabove-mentioned need isfulfilled by ascroll
plate according to the current invention. The scroll plate
according to the current invention may be for use in a
scroll compressor. As the person skilled in the art will
appreciate, the principles of the current invention can be
applied either to an orbiting scroll plate or a stationary
scroll plate.

[0017] A scroll plate in the sense of the current inven-
tion comprises a base plate. The base plate has a first
side and a second side, wherein the second side opposes
the first side. The first side may be referred to as frontside
of the scroll plate, whereas the second side may be re-
ferred to as backside of the scroll plate. A spiral wrap is
formed on the first side of the base plate. The spiral wrap
is for being interleaved with a corresponding spiral wrap
of another scroll plate. Between the spiral wraps and the
base plates of both scroll plates, the compression cham-
bers may be formed by orbiting motion of at least one of
the scroll plates when the spiral wraps are interleaved
and the compressor is operated.

[0018] According to the current invention, the base
plate comprises one or more recesses. The one or more
recesses may be located at the second side of the base
plate or the one or more recesses may be located be-
tween the first side and the second side of the base plate.
Aninsulating material is located in at least one of the one
or more recesses. The insulating material reduces the
thermal stress and deformation induced by the temper-
ature difference between the opposing sides of the scroll
plate.

[0019] Depending on the location of the insulating ma-
terial, the insulating material may, for example, reduce
heat transfer between the opposing sides of the scroll
plate and/or the insulating material may isolate one side
of the scroll plate from the temperature area that it sur-
rounds. For example, in a preferred embodiment, at least
one of the one or more recesses may be located at a
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surface of the second side of the base plate, which allows
to isolate the base plate from its surroundings. The insu-
lating material located in the recess may shield the cor-
responding side of the scroll plate from its surroundings
and may thereby reduce the influence that the surround-
ing temperature has on the side of the scroll plate. In
such a case, the temperature of both sides of the scroll
plate maybe more similar, such that the temperature dif-
ference is reduced. In case of a low-pressure side and
high-pressure side configuration, the surroundings may
for example refer to the low-pressure side of the scroll
compressor when the scroll plate is an orbiting scroll
plate, or the surroundings may refer to the high-pressure
side of the scroll compressor when the scroll plate is a
stationary scroll plate. Similarly, the surroundings may
be the high-pressure side in case that the scroll compres-
sor has a high-side configuration.

[0020] In a preferred embodiment, at least one of the
one or morerecesses islocated ata surface of the second
side of the base plate. Locating a recess at the surface
of the second side and placing the insulating material in
said recess at the surface allows to isolate the base plate
from its surrounding and thereby shielding the base plate
from either lower or higher temperatures and their effects
on the temperature difference in the base plate.

[0021] Insome preferred embodiments, the scroll plate
may be configured as an orbiting scroll plate. In an orbit-
ing scroll plate, the second side of the base plate may
comprise a reception configured to receive a portion of
a crankshaft of the compressor. When the crankshaft is
operated, placement of a portion of the crankshaft in a
reception allows to transfer motion from the crankshaft
to the orbiting scroll plate. The reception may have the
form of a protrusion, preferably in form of a ring, so that
a pin of the crankshaft can be placed in the annular pro-
trusion. However, the reception may also be an aperture
in the base plate. In an orbiting scroll plate, at least one
recess of the one or more recesses preferably maybe
located within the reception. Usually, the crankshaft is
lubricated by a lubricant, which generally has a temper-
ature, which is lower than the temperature of the fluid
within the compression chambers; for example, the lu-
bricant may have the suction side temperature. The pin
of the crankshaft that is received by the reception of the
orbiting scroll plate may also be lubricated in order to
reduce wear between the pin and the reception. Conse-
quently, the surface of the reception will experience the
rather low temperature of the lubricant, e.g. the suction
side temperature, while the opposing side of the base
plate at the location corresponding to the reception may
experience a much higher temperature of the com-
pressed fluid up to the discharge temperature. Therefore,
providing a recess with insulating material in the recep-
tion is preferred because it efficiently reduces the heat
transfer.

[0022] Additionally or alternatively to placing a recess
and insulating material within the reception for the crank-
shaft, at least one recess of the one or more recesses
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may be located outside of the reception, meaning that
the recess at least partially surrounds the reception.
Thereby, the temperature difference of the sides of the
base plate may be reduced by isolating the backside of
the orbiting scroll plate from its surroundings, e.g. a thrust
surface, which may be used to support the orbiting scroll
plate. Preferably, the atleastonerecess, which is located
outside of the reception, may form a closed ring around
the reception, which reduces the temperature difference
homogeneously around the reception. Further, at least
two recesses may formrings around the reception. These
rings may be concentric and may improve management
of the temperature difference over a larger portion of the
orbiting scroll plate and lead to more homogenously re-
duced temperature difference.

[0023] In another preferred embodiment, at least one
recess of the one or more recesses may be located be-
neath the surface of the second side of the base plate.
Thereby, the at least one recess beneath the surface of
the second side may be formed as a sealed chamber
within the base plate. The insulating material located in
the recess beneath the surface of the second side may
be afluid. In particular, the fluid may be a gas, forexample
refrigerant vapor, or the fluid may be a liquid, for example
alubricant. However, also a solid non-metal material may
be used as insulating material. Using a recess beneath
the surface of the second side improves management of
temperature differences between the first side and the
second side of the scroll plate by reducing heat transfer
from one side to the other side and thereby also reducing
temperature induced stress and deformation.

[0024] Inanyofthe abovementioned preferred embod-
iments, the insulating material may generally have a low
thermal conductivity. Accordingly, non-metal material
may preferably be used as insulating material. Examples
of such materials may be synthetic polymers preferably
composed of polyamides, such as nylon, polytetrafluor-
oethylene (PTFE), polyether ether ketone (PEEK) or ce-
ramic materials.

[0025] The abovementioned need may also be fulfilled
by a scroll compressor comprising a first scroll plate in
the sense of the disclosure above. Such a scroll com-
pressor preferably comprises in addition a second scroll
plate, which also comprises features for improving tem-
perature difference and reducing heat-induced stress
and deformation. Said second scroll plate may comprise
similarfeatures as the first scroll plate or any ofthe above-
mentioned embodiments. If the second scroll plate is a
stationary scroll plate, the second scroll plate may how-
ever also comprise additional features for reducing ther-
mal deformation, as will be described below.

[0026] Such asecond scroll plate, which is a stationary
scroll plate, comprises a second base plate. The second
base plate has a frontside and a backside, wherein the
backside opposes the frontside. A second spiral wrap is
formed at the frontside of the second base plate. The
spiral wrap is adapted to interact with a corresponding
spiral wrap of the first (i.e. orbiting) scroll plate. Between
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the spiral wraps and the base plates of both scroll plates,
at least one compression chamber may be formed. By
orbiting motion of atleast the orbiting scroll plate relatively
to the stationary scroll plate, the fluid in the compression
chamber is compressed.

[0027] The second scroll plate also comprises an in-
jection channel, which is formed within the second base
plate. The injection channel provides an injection path
for injection of fluid into the at least one compression
chamber formed between the spiral wraps of the scroll
plates. The person skilled in the art will be aware that the
location of the at least one compression chamber formed
between the spiral wraps may change during the orbiting
motion of the orbiting scroll plate. Hence, it is sufficient
that the injection path is configured to inject fluid into the
at least one compression chamber at least at a particular
point in time during the operation of the compressor.
[0028] At the end of the injection channel, an opening
may be located, which may be used to connect the in-
jection channel with an injection line of a refrigeration
cycle. The injection channel can be used to inject fluid -
e.g. taken from a refrigeration cycle - into the atleastone
compression chamber formed between the correspond-
ing spiral wraps. The fluid maybe injected at intermediate
pressure. In this regard, the intermediate pressure refers
to a pressure higher than the pressure of the fluid at the
suction port, but lower than the pressure of the fluid at
the discharge port. The temperature of the injected fluid
may be lower than the discharge temperature. Prefera-
bly, the temperature of the injected fluid maybe an inter-
mediate temperature, i.e. a temperature higher than the
suction side temperature, but lower than the discharge
temperature. However, in other preferred embodiments,
it may also be possible that the temperature of the inject-
ed fluid is even lower than the suction side temperature.
[0029] Further, the second scroll plate comprises a re-
cess, which is referred to as second recess in order to
distinguish from the one or more recesses of the first
scroll plate, which comprise an insulating material, as
mentioned above, which are referred to as first recesses
for the purpose of this embodiment example. The second
recess is located at the second side of the second scroll
plate. Also, the second scroll plate comprises an insert.
The insert is placed within the second recess at the sec-
ond side of the second base plate of the second scroll
plate. Thereby, the insert forms a cooling chamber within
the second recess or, in other words, the insert separates
a portion of the volume within the second recess of the
second scroll plate. The second scroll plate further com-
prises an inlet channel and an outlet channel. Via the
inlet channel, the cooling chamber is connected to the
injection channel and via the outlet channel, the cooling
chamber is connected to the inside of the second spiral
wrap. The connection of the cooling chamber with the
inlet channel may be achieved by one or more first open-
ings of the cooling chamber and the connection of the
cooling chamber with the outlet channel may be achieved
by one or more second openings of the cooling chamber.
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Accordingly, the cooling chamber is configured to receive
a portion of the fluid from the injection channel via the
inlet channel and - after the received fluid passed through
the cooling chamber - the cooling chamber provides the
fluid to the at least one compression chamber formed
between the interleaved spiral wraps, via the outlet chan-
nel.

[0030] As mentioned earlier, the fluid in the injection
channel may have an intermediate temperature, which
is lower than the discharge temperature. Therefore, dur-
ing operation the cooling chamber will have a lower tem-
perature than the backside of the stationary scroll plate.
Accordingly, areas located in close proximity to the cool-
ing chamber will be cooled by the intermediate temper-
ature fluid. Preferably, the location of the second recess
of the second scroll plate and thereby the location of the
cooling chamber is selected in a way that large areas of
the second scroll plate can be cooled. Thisreduces stress
and thermal deformation induced by the temperature dif-
ference and heat transfer between the backside and the
frontside of the second scroll plate.

[0031] In a preferred embodiment of the second scroll
plate, the second recess located at the backside of the
second scroll plate may have an annular shape. Further
preferred, the center of the annular recess may be con-
centric with the center of the second base plate. As further
explained below, the second recess of the second scroll
plate provides an intermediate pressure cavity, which can
be used to push the stationary scroll plate towards the
orbiting scroll plate and improve the fit between the in-
terleaved spiral wraps.

[0032] Incaseofanannularsecondrecess, the second
scroll plate is pushed towards the first scroll plate uni-
formly. In case of an annular second recess, the insert
placed within the second recess may form the cooling
chamber in at least a portion of the annular second re-
cess. Preferably, the insert may also have an annular
shape and may form the cooling chamber over the entire
annular recess. In such a configuration, the injected fluid
may flow through the entire annular chamber and provide
cooling to a large range of the second base plate.
[0033] Further, the remaining volume of the second
recess of the second scroll plate, i.e. the volume that
does not form the cooling chamber, may be used to pro-
vide an intermediate pressure cavity. When assembled
in a scroll compressor, such an intermediate pressure
cavity may be formed between the remainder of the sec-
ond recess of the second scroll plate and a portion of the
case of the compressor, e.g. a plate to which the second
scroll plateis fixed. The intermediate pressure cavity may
be connected to the at least one compression chamber
formed between the spiral wraps of the scroll plates by
ease of a so-called bleed hole. Thereby, pressure is built
within the intermediate pressure cavity located at the
backside of the second scroll plate, which presses the
second scroll plate towards the first scroll plate and im-
proves the fit between the scroll plates. Furthermore, the
intermediate pressure cavity and the bleed hole improve
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pressure balancing of the compression chambers. Addi-
tionally or alternatively, the intermediate pressure cavity
may be connected, via a passage, to the at least one
compression chamber.

[0034] In some preferred embodiments of the second
scroll plate, the cooling chamber, the inlet channel and
the outlet channel may define a cooling path configured
to guide fluid received from the injection channel to the
inside of the second spiral wrap. This may be achieved
by providing the first and second openings of the cooling
chamber, that are used to connect the cooling chamber
to the inlet and outlet channels, at opposing ends of the
chamber. Further, the insert may form the cooling cham-
ber in a way that the chamber provides a cooling path
arranged in a predetermined way through the base plate.
For example, in case of an annular shape of the insert
and the cooling chamber, the first and second openings
that connect the cooling chamber to the inlet and outlet
channels may be provided at opposing sides of the an-
nular chamber. The person skilled in the art will appreci-
ate thatin some embodiments of the second scroll plate,
fluid may flow from the injection channel via the inlet
channel to the cooling chamber and then via the outlet
channel directly to the inside of the spiral wrap, whereas
in other embodiments, the fluids may flow from the cool-
ing chamber via the outlet channel back to the injection
channel and then to the inside of the spiral wrap. In the
latter embodiment examples, the inlet channel may be
connected to the injection channel at a first location and
the outlet channel maybe connected to the injection
channel at a second location, wherein the first and sec-
ond locations are different from one another and the first
location is located upstream of the second location (i.e.
closer to the injection line of the refrigerant cycle from
where the fluid is received).

[0035] In some preferred embodiments of the second
scroll plate, the second recess of the second scroll plate
may comprise a bottom and two side walls and a sealed
contact may be established between the insert and both
side walls. The sealed contact separates the cooling
chamber from the intermediate pressure cavity. Further,
the insert may comprise at least one protruding element,
which contacts the bottom of the second recess of the
second scroll plate. The at least one protruding element
may define a height of the cooling chamber. By changing
the dimensions of the at least one protruding element,
the volume within the cooling chamber may be adjusted.
Additionally or alternatively, the insert may comprise
legs, which establish the sealed connection with the side
walls. For example, the insert may have a cross-section
which is essentially U-shaped. That means the insert has
two legs, i.e. the upward facing legs of the U, which are
connected to the walls of the second recess of the second
scroll plate. Opposite of the upward facing legs, the U-
shaped insert may comprise at least one protruding ele-
ment for defining the height of the cooling chamber. Al-
ternatively, the U-shaped insert may be turned upside
down so that the upwards facing legs of the U face to-
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wards the bottom of the second recess of the second
scroll plate. Thereby, the legs may define the height of
the cooling chamber.

[0036] In some preferred embodiments of the second
scroll plate, the insert may be made of the same material
as the second scroll plate or a material, which has a sim-
ilar thermal expansion characteristic as the material of
the second scroll plate. For example, suitable materials
may be steel or cast iron. However, also non-metal ma-
terials may be possible in case that their thermal expan-
sion characteristic is similar to the material of the second
scroll plate. Furthermore, in some embodiment exam-
ples, it may be possible to place a seal between the insert
and walls of the second recess of the second scroll plate.
[0037] In some preferred embodiments, an insulation
layer may be added to the insert. The insulation layer
may improve heat insulation between the cooling cham-
ber and the intermediate pressure cavity. The insulating
material may generally have a low thermal conductivity.
Accordingly, non-metal material may preferably be used
as insulating material. Examples of such materials may
be synthetic polymers preferably composed of polya-
mides, such as nylon, polytetrafluoroethylene (PTFE),
polyether ether ketone (PEEK) or ceramic materials. Al-
ternatively, the insert may be coated with an insulating
material. Preferably, the insulation layer is added to the
insert at the side of the insert, which faces the interme-
diate pressure cavity. This would prevent heat transfer
from the intermediate pressure cavity to the cooling
chamber.

[0038] The following description and the annexed
drawings set forth in detail certain illustrative aspects of
the apparatus and the method described above. These
aspects are indicative, however, of but a few of the var-
ious ways in which the principles of various embodiments
can be employed and the described embodiments are
intended to include all such aspects and their equivalent.
In particular it needs to be highlighted that - although the
following drawings only show embodiment examples of
scroll compressors - the invention may be applied to any
type of compressor.

[0039] In the drawings, like reference characters gen-
erally refer to the same parts throughout the different
drawings. The drawings are not necessarily to scale, em-
phasis instead generally being placed upon illustrating
the principles of the invention.

[0040] In the following description, various embodi-
ments of the invention are described with reference to
the following drawings, in which:

FIG. 1 shows a cross-sectional view of an em-
bodiment of a scroll compressor with an
orbiting scroll plate according to the cur-
rent invention, wherein the scroll com-
pressor has a low-pressure and high-
pressure configuration.

FIG. 2 shows a highlighted portion of the upper
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FIGs. 3a - 3d

FIGs. 4a - 4c

FIGs. 5a, 5b

FIGs. 6a - 6¢

FIG. 7

FIGs. 8a, 8b

12

portion of the scroll compressor of figure
1 and illustrates the temperature areas
within the scroll compressor.

show cross-sectional views of some
embodiments of a scroll plate according
to the current invention.

show embodiment examples of orbiting
scroll plates according to the currentin-
vention, wherein (a) is a perspective
view of an embodiment example of an
orbiting scroll plate cut in half and (b),
(c) are top views of the backside of or-
biting scroll plates with different designs
of insulating material.

show another embodiment example of
an orbiting scroll plate according to the
current invention, wherein the base
plate consists of two separate parts,
wherein the first part comprises the first
side and the second part comprises the
second side and wherein the insulating
material is placed between the first part
and the second part. (a) is a perspective
view of said embodiment example of an
orbiting scroll plate cut in half and (b) is
an exploded view of the orbiting scroll
plate according to said embodiment.

show other embodiments of a scroll
compressor in which the current inven-
tion can be used, wherein the scroll
compressor has a so-called high-side
compressor configuration, (a) shows a
cross-sectional view of a scroll com-
pressor with thermal deformation man-
agement features added to the orbiting
scroll plate, (b) shows a highlighted por-
tion of the upper portion of the scroll
compressor of (a) and illustrates the
temperature areas within the scroll
compressor, and (c) shows a cross-
sectional view of a scroll compressor
with thermal deformation management
features added to the stationary scroll
plate.

shows a cross-sectional view of an em-
bodiment example of a stationary scroll
plate that may be used additionally to
the scroll plate according to the current
invention.

show (a) a cross-sectional detail view
of a preferred embodiment of an insert
placed within a second recess of the
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stationary scroll plate illustrated in fig-
ure 7 and (b) different views of the pre-
ferred embodiment of the insert.

FIGs. 93, 9b show two exemplary types of cooling
chambers formed within the second re-
cess of the stationary scroll plate of fig-
ure 7 by the insert illustrated in figure 8.

[0041] The following detailed description refers to the

accompanying drawings that show, by way of illustration,
specific details and embodiments in which the invention
may be practiced.

[0042] The word "exemplary" is used herein to mean
"serving as an example, instance, or illustration". Any
embodiment or design described herein as "exemplary"
is not necessarily to be construed as preferred or advan-
tageous over other embodiments or designs.

[0043] Figure 1 shows a cross-sectional view of an em-
bodiment of a scroll compressor with an orbiting scroll
plate according to the current invention. At 100, a scroll
compressor is depicted. The scroll compressor compris-
es a case 110, a suction port 140, a discharge port 150,
a stationary scroll plate 120 and an orbiting scroll plate
130. Further, the scroll compressor 100 comprises a mo-
tor 160, which is connected to a crankshaft 170 and the
crankshaft 170 is connected to the orbiting scroll plate
130. Thereby, the motor drives the crankshaft 170 and
causes a rotary motion of the crankshaft 170. Because
the crankshaft is connected to the orbiting scroll plate
130, the rotary motion is transferred to an orbiting motion
of the orbiting scroll plate 130. Further, the scroll com-
pressor 100 comprises a lubricant supply 180, which may
provide lubricant to the crankshaft 170, the orbiting scroll
plate 130 and the stationary scroll plate 120.

[0044] The scroll compressor 100 has a low-pressure
side and high-pressure side configuration. In this config-
uration, the low-pressure side comprises a lubricant sup-
ply 180, the motor 160, the crankshaft 170 and the suction
port 140, whereas the high-pressure side comprises the
discharge port 150. The stationary scroll plate 120 and
the orbiting scroll plate 130 form a transition area from
the low-pressure side to the high-pressure side.

[0045] Figure 2 shows a highlighted area of the upper
portion of the scroll compressor of figure 1 and illustrates
the temperature areas within the scroll compressor.
[0046] Atthe low-pressure side, the fluid is received at
the suction port. Since the fluid received at the suction
port has a rather low pressure and temperature, the tem-
perature at the low-pressure side is also rather low. In
figure 2, the temperature of the low-pressure side is de-
noted as suction side temperature Tg. Although the low-
pressure side is characterized by a single temperature
Tgin figure 2, the person skilled in the art will appreciate
that the temperature distribution at the low-pressure side
is not necessarily homogenous.

[0047] Similarly, at the high-pressure side, the com-
pressed fluid has the highest temperature, which is de-
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noted discharge temperature T4. Again, the person
skilled in the art will appreciate that deviations from the
discharge temperature may occur and that the temper-
ature distribution at the high-pressure side is not neces-
sarily homogenous.

[0048] Further, the temperature in the compression
chambers formed between the orbiting scroll plate and
the stationary plate is higher than or equal to the suction
side temperature Tg and lower than or equal to the dis-
charge temperature T4. During the compression proce-
dure, the temperature in the compression chamber is in-
creased from the suction side temperature Tg to the dis-
charge temperature T4. The temperature in the compres-
sion chambers is denoted T.. Again, the person skilled
in the art will appreciate that the temperature distribution
in the compression chambers is not homogenous as has
been described before.

[0049] Thecompressorconfigurationdepictedinfigure
2 further has a so-called intermediate pressure cavity,
which is located between the stationary scroll plate and
a portion of the supporting frame to which the stationary
scroll plate is attached. The intermediate pressure cavity
is connected to the compression chambers for at least a
portion of time via a so-called bleed hole, which relates
the pressure inside the compression chambers to the
pressure inside the intermediate pressure cavity. Fur-
ther, the intermediate pressure cavity is used for pressing
the stationary scroll plate against the orbiting scroll plate,
thereby improving the sealing between the scroll plates.
As is depicted in figure 2, the temperature of the fluid
within the intermediate pressure cavity denoted is T,
which is a temperature higher than the suction side tem-
perature Tg butlower than the discharge temperature T .
[0050] As the person skilled in the art will appreciate,
the temperature areas depicted in figure 2 are simplifi-
cations and used for illustrative purposes only. As men-
tioned earlier, the temperature areas do not need to be
homogeneous. Instead, they may represent temperature
intervals. This is particularly important for the compres-
sion chamber temperature T, which ranges from values
similar to the suction side temperature Tg at locations on
the left and right hand side of figure 2 to values similar
to the discharge temperature T4 at the center of the in-
terleaved scroll plates.

[0051] The frontside of the stationary scroll plate faces
the compression chambers and has a temperature sim-
ilar to temperature T.. The backside of the stationary
scroll plate is in contact to the intermediate pressure cav-
ity having temperature T; and in close contact to the high-
pressure side having temperature Ty. Therefore, the tem-
perature at the backside of the stationary scroll plate is
higher than the temperature T, of the frontside and may
be close to the discharge temperate T.

[0052] Similarly, the frontside of the orbiting scroll plate
faces the compression chambers and also has a tem-
perature similar to temperature T.. The backside of the
orbiting scroll plate is in contact to the low-pressure side
having the suction side temperature T. Therefore, the
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temperature at the backside of the orbiting scroll plate is
similar to the suction side temperature T,.

[0053] Figures 3a to 3d show cross-sectional views of
some embodiments of a scroll plate according to the cur-
rent invention. In the first embodiment of a scroll plate
130a depicted in figure 3a, the scroll plate 130a compris-
es a base plate 200 having a first side 205 and a second
side 210. The first side comprises a spiral wrap 270 and
may also be referred to as frontside. The second side
comprises a recess 220 located at the surface of the sec-
ond side, which has an annular shape, such that it occurs
on the left and right image sides of the surface. Said
recess 220 may be referred to as first recess, as has
been described before. A more detailed example of an
annular recess will be described below with respect to
figures 4a to 4c. Within the recess, an insulation material
(not shown) can be placed, as will be shown in more
detail below with respect to figures 4a to 4c.

[0054] The scroll plate 130a depicted in figure 3a may
be either a stationary scroll plate or an orbiting scroll
plate. However, the scroll plate 130a is illustrated as an
orbiting scroll, which can be identified by the annular pro-
trusion 240, which forms a reception for a crankshaft, as
will also be described in more detail below with respect
to figures 4a to 4c.

[0055] Figure 3b illustrates a variation 130b of the em-
bodiment example of the scroll plate 130a depicted in
figure 3a. Here, a portion of the recess 220a extends into
a portion of the annular protrusion 240, thereby allowing
the placement of the insulating material not only at the
second side of the base plate 200, but also around the
annular protrusion 240. This may limit thermal deforma-
tion of the annular protrusion 240.

[0056] Additionally to the features of scroll plate 130a
or 130b depicted in figures 3a, 3b, the scroll plate 130c
depicted in figure 3c comprises an additional recess
220b, which is located in the reception formed by the
annular shaped protrusion 240. The person skilled in the
art will appreciate that the recess 220b can be used ad-
ditionally to the recess 220 as is depicted in figure 3c or
alternatively to recess 220 even though this is not explic-
itly shown in a separate drawing.

[0057] Whereas the recesses 220, 220b depicted in
figures 3a to 3c are located at the surface of the second
side 210 of the base plate 200, the scroll plate 130d de-
picted in figure 3d comprises recesses 225, 225b, which
are located beneath the surface of the second side 210.
Although the recesses 225, 225b in figure 3d are shown
at lateral positions (with respect to the surface of the sec-
ond side) corresponding to the recesses 220, 220b of
the embodiment example depicted in figure 3c, the per-
son skilled in the art will appreciate that other shapes are
also possible. For example, a single recess may extend
in a plane parallel to the surface of the base plate 200,
may be annularand may have a diameter up to the extend
of the base plate.

[0058] In the embodiment examples of orbiting scroll
plates depicted in figures 3a to 3d, the recesses and the
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insulating material are placed at the locations near the
location of the protrusion for receiving a portion of the
crankshaft. Although other locations for the recess are
possible and are encompassed by the scope of the cur-
rent application, the exemplary locations depicted in the
drawings represent preferred examples. In case of a low-
pressure side and high-pressure side scroll compressor
configuration, these preferred examples account for tem-
perature differences between the first side, which expe-
riences a temperature similar to the discharge tempera-
ture in the center of the spiral wrap 270, and the second
side, which experiences the substantially lower side tem-
perature at the annular protrusion 240 caused by lubri-
cation of the crankshaft with a lubricant and additionally
contact with vapor at the suction side received from the
suction port.

[0059] Figures 4a to 4c show embodiment examples
of orbiting scroll plates according to the currentinvention,
wherein (a) is a perspective view of an embodiment ex-
ample of an orbiting scroll plate cut in half and (b), (c) are
top views of the backside of two orbiting scroll plates
having different shapes of insulating materials. The em-
bodiment examples depicted in figures 4a to 4c corre-
spond to the illustration depicted in figure 3c. In these
figures 4a to 4c the insulating materials 230 and 260 lo-
cated in recess 220 and 220b respectively are shown.
Further, because of the perspective view, the annular
shape of recess 220 and the circular shape of recess
220b as well as the annular shape of the protrusion 240
can be more clearly identified compared to the cross-
sectional views depicted in figure 3c.

[0060] In figures 4a and 4b, the insulating materials
230, 230a are represented by a ring made of insulating
material being located in an annular recess 220, while
the insulating material 260 is represented by a circle or
disc made of insulating material located in a circular re-
cess 220b. In contrast to insulating material 230ain figure
4b, the insulating material 230b in figure 4c does not form
a closed ring. This allows the insulating material to in-
crease or decrease its size caused by thermal effects
within the insulating material. As the person skilled in the
art will appreciate, this benefit may also be achieved by
providing multiple portions of insulating material, which
are placed in sections of the annular recess.

[0061] Figures 5a, 5b show another embodiment ex-
ample of an orbiting scroll plate 130b according to the
current invention, wherein the base plate consists of two
parts, wherein the first part comprises the first side and
the second part comprises the second side and wherein
the insulating material is placed between the first part
and the second part.

[0062] In this embodiment example, the base plate of
scroll plate 130b is formed by a first portion 310, a second
portion 320 and an insulating layer 330 placed in arecess
between the first portion 310 and the second portion 320.
As such, a recess in the sense of the current invention
may also be interpreted as separation of the base plate
into two portions 310 and 320. This embodimentexample
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isolates the first portion 310 from the second portion 320
by ease of the insulating layer 330, which reduces heat
transfer between both portions of the base plate of the
scroll plate.

[0063] Figures 6a to 6¢c show another embodiment of
a scroll compressor in which the current invention can
be used, wherein the scroll compressor has a so-called
high-side compressor configuration. (a) shows a cross-
sectional view of the scroll compressor with thermal de-
formation management features added to the orbiting
scroll plate, (b) shows a highlighted portion of the upper
portion of the scroll compressor of (a) and illustrates the
temperature areas within the scroll compressor, and (c)
shows a cross-sectional view of the scroll compressor
with thermal deformation management features added
to the stationary scroll plate. Similarly to scroll compres-
sor 100 depicted in figure 1, the scroll compressor 400a
depicted in figure 6a comprises a case 410, a motor 460,
acrankshaft470, and a lubricant supply 480. These com-
ponents all may have similar features as the correspond-
ing features of scroll compressor 100.

[0064] Further, scroll compressor 400a comprises a
scroll set, which forms one or more compression cham-
bers during operation of the scroll compressor 400a. The
scroll set is formed by a stationary scroll plate 420 and
an orbiting scroll plate 430. Both scroll plates 420, 430
comprise spiral wraps, which form one or more compres-
sion chambers between them. Contrary to the scroll
plates 120, 130 of scroll compressor 100, scroll plates
420, 430 of scroll compressor 400a are located at the
high-pressure side. The scroll compressor 400a compris-
es a suction port 440 for receiving fluid and a discharge
port (not shown) for discharging fluid from the compres-
sor. Contrary to scroll compressor 100, the suction port
440 does not lead the received fluid to a low-pressure
side, but instead feeds the fluid directly to the one or more
compression chambers formed between the orbiting
scroll plate 430 and the stationary scroll plate 420. The
discharge port of scroll compressor 400a may be similar
to discharge port 150 of scroll compressor 100.

[0065] Since both scroll plates 420, 430 are located at
the high-pressure side, the back sides of both scroll
plates 420, 430 experience a higher temperature than
the temperature T,. As is illustrated in figure 6b, the sta-
tionary scroll plate 420 is surrounded by fluid ejected from
the one or more compression chambers at the center of
the stationary scroll plate 420, so that the stationary scroll
plate is surrounded by fluid having the discharge tem-
perature T4. Within the spiral wraps of the scroll plates
420, 430 the scroll plate experience different tempera-
tures. The one or more compression chambers receive
the fluid directly form the suction port, thereby at least
partially experiencing the suction port temperature Tsp.
Since the fluid is compressed and thereby its temperature
is increasing, the scroll plates at the locations of the in-
terleaved spiral wraps experience the compression
chamber temperature T, which increases from Ty to Ty.
[0066] In the embodiment example depicted in figure
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6a, the orbiting scroll plate 430 comprises an insulation
layer 510 located at its backside. This insulation layer
510 improves the thermal deformation behavior of the
orbiting scroll plate similarly to what has been described
with respect to the insulating material placed in recesses
for the scroll plates of the high-pressure side and low-
pressure side scroll compressor embodiments.

[0067] Scroll compressor 400b depicted in figure 6¢ is
also a high-side scroll compressor and has similar fea-
tures as scroll compressor 400a depicted in figure 6a.
Also, its temperature areas are similar to the temperature
areas depicted in figure 6b. However, in contrast to the
scroll compressor 400a depicted in figure 6a, scroll com-
pressor 400b depicted in figure 6¢ comprises thermal
deformation management features applied to the station-
ary scroll plate. For example, stationary scroll plate 420
may comprise a recess with an insulating material at the
side, which opposes the side with the spiral wrap. Alter-
natively, as is illustrated in figure 6c, an insulating layer
520 may cover the stationary scroll plate 420 and shield
it from the high temperature T4. The insulating layer 520
may be made of the same material as the insulating ma-
terial discussed above.

[0068] The following description relates to the case in
which the scroll plate having one or more recesses with
insulating material is an orbiting scroll plate. The one or
more recesses of the orbiting scroll plate in which the
insulating material is placed as has been described
above may be referred to as one or more first recesses.
In such an embodiment example, thermal deformation
management may additionally be improved by adding
thermal deformation management features to the station-
ary scroll plate. Preferably, the thermal deformation man-
agementfeatures added to the stationary scroll plate may
comprise an insert, which is placed in a second recess
of the stationary scroll plate in a way that a cooling cham-
ber is formed between the insert and the stationary scroll
plate, said second recess being connected to a fluid in-
jection line. Figures 7 to 9 illustrate such a stationary
scroll plate and a corresponding insert for forming a cool-
ing chamber.

[0069] Figure 7 shows a cross-sectional view of an em-
bodiment example of a stationary scroll plate 120a. Com-
pared to the stationary scroll plate 120 of compressor
100, the stationary scroll plate 120a depicted in figure 7
comprises an insert 650 placed within a second recess
630 on a second side 610 of a base plate 600 of the
stationary scroll plate 120a. The insert 650 forms a cool-
ing chamber 640 within the second recess 630, which
represents a volume within the second recess 630, which
is separated from the remaining volume.

[0070] Inorderto provide a sealed separation from the
remaining volume within the second recess 630, side por-
tions of the insert 650 are connected to side walls 630a,
630b of the second recess 630. The side portions may
be formed by legs 655a, 655b as will be illustrated in
more detail with respect to figure 8a.

[0071] Another portion of the insert 650, which may be
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formed by one or more protrusions 660, keeps the insert
650 in a particular distance from the bottom 630c of the
second recess 630. As is illustrated in figure 7, the pro-
trusion 660 may define the height of the cooling chamber
640. In the embodiment example depicted in figure 7, the
second recess 630 and the insert 650 have annular
shapes.

[0072] The fluid that may for example be received from
an injection line of a refrigeration cycle flows through the
injection channel 680 within the base plate 600. Through
an inlet channel 645a, a portion of the fluid flows into the
cooling chamber 640. After passing through the cooling
chamber 640, the fluid flows through the outlet channel
645b into the compression chamber formed between the
interleaved spiral wraps 670. The person skilled in the
art will be aware that there are various ways of how the
inlet channel 645a may be formed. An example of such
an inlet channel is depicted in figure 7, whereas figure
8a depicts a slightly different configuration.

[0073] Figures 8a, 8b show (a) a cross-sectional detail
view of a preferred embodiment of an insert placed within
a second recess of a stationary scroll plate and (b) a
perspective view of the preferred embodiment of the in-
sert.

[0074] The insert 650 depicted in figure 8a essentially
has a U-shaped cross-section with two legs 655a and
655b. These legs 655a, 655b can be used to connect the
insert 650 to the side walls 630a, 630b of the second
recess 630. The connection may preferably be a sealed
connection, so that the cooling chamber 640 is sealed
from the intermediate pressure cavity formed in the re-
maining part of the second recess 630. The sealing may
for example be achieved by interference fit or usage of
a sealing element.

[0075] Further, the insert 650 comprises at least one
protrusion 660. The at least one protrusion 660 lies on
the bottom 630c of the second recess. Hence, the length
of the protrusion 660 defines the height of the cooling
chamber 640. In the embodiment example depicted in
figure 8a, the insert 650 comprises two protrusions 660,
which are located at the edges of the insert 650, or in
other words at locations opposing the legs 655a, 655b.
The two protrusions 660 allow the forming of the cooling
chamber 640 between them and the bottom of the second
recess. Alternatively but not shown, the insert may com-
prise a single protrusion located centrally (similar to what
is shown in figure 7), so that the cooling chamber is
formed on either sides of the protrusion.

[0076] Inanother example, which is not depicted in the
figures, the legs 655a, 655b of the insert 650 may face
toward the bottom 630c of the second recess 630. In this
case, no protrusion is necessary because the height of
the chamber 640 is defined by the length of the legs 655a,
655b.

[0077] Further as is already shown in figures 7 and 8a,
the connection between the insert 650 and the wall of
the second recess may be sealed by one or more seals
665. These seals may be sealing elements (e.g. O-rings)
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or may be established by interference fit.

[0078] Figure 8b shows three views of the insert 650
of figure 8a without the surrounding stationary scroll
plate. The first image is a perspective view of the insert
650, while the second image is a perspective view of a
cross-section of the insert 650 and the third image is a
cross-sectional view of the insert 650. The insert 650
comprises first and second legs 655a, 655b for being
connected to side walls of a second recess in a stationary
scroll plate and two protrusions 660, which are used for
defining the height of the cooling chamber. As can be
seen in figure 8b, the insert has an annular shape and is
configured for being placed in an annular recess in a
stationary scroll plate.

[0079] Figures 9a and 9b show two exemplary types
of cooling chambers formed within the second recess by
the insert. Figures 9a, 9b illustrate a top view of the ar-
rangement of the cooling chamber 640 formed by the
insert 650 in the second recess 630.

[0080] In the first example, which is depicted in figure
9a, the second recess 630 has an annular shape and
extends around the aperture 620. The cooling chamber
640a formed by the insert 650 within the second recess
also has an annular shape. The openings of the cooling
chamber 640a to inlet and outlet channels, respectively,
are not illustrated in the figure but may preferably be lo-
cated at opposing sides of the annular ring, e.g. at loca-
tions corresponding to 12 o’clock and 6 o’clock in the
figure 9 or any other opposing locations. In this way, the
fluid received from the injection channel 680 via the first
opening may distribute to two paths within the cooling
chamber 640a and be guided to the second opening.
[0081] Inthe second example, which is depicted in fig-
ure 9b, the second recess 630 again has an annular
shape and extends around the aperture 620. The cooling
chamber 640b formed by the insert 650 within the second
recess comprises a path, which is essentially formed by
two concentric rings, which are connected. This way, the
fluid can enter cooling chamber 640b via the inlet channel
that ends in a first opening 710 and is guided through the
cooling chamber 640b for almost an entire outer ring of
the second recess 630, experiences a turn and is then
guided within the inner ring towards the second opening
720 from where it is provided outlet channel.

[0082] The person skilled in the art will appreciate that
various kinds of other cooling chamber arrangements are
also possible and achieve the same or similar effects as
the examples, which are explicitly shown in the figures.
In particular any arrangement, in which the cooling cham-
ber only covers a portion of the annular recess 230 is
also encompassed by the scope of currentinvention even
though such examples are not explicitly shown.

[0083] Further, the person skilled in the art will appre-
ciate that multiple first openings, which connect the cool-
ing chamber with the inlet channel within the base plate,
and multiple second openings, which connect the cooling
chamber with the outlet channel are also possible, even
though this is not explicitly shown. Thereby, curved cool-
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ing chambers and several branches can be designed.
[0084] The atleast one protrusion of the insert may be
used to define the course of the cooling chamber in order
to achieve the aforementioned designs.

[0085] What has been described above includes ex-
amples of one or more embodiments. It is, of course, not
possible to describe every conceivable combination of
components or methodologies for purposes of describing
the aforementioned embodiments, but one of ordinary
skill in the art may recognize that many further combina-
tions and permutations of various embodiments are pos-
sible. Accordingly, the described embodiments are in-
tended to embrace all such alterations, modifications and
variations that fall within the scope of the appended
claims.

Claims

1. A scroll plate for use in a scroll compressor (100,
400a, 400b), the scroll plate comprising:

a base plate (200) having a first side (205) and
a second side (210), wherein the second side
(210) opposes the first side (205); and

a spiral wrap (270) formed on the first side (205)
of the base plate (200);

wherein the base plate (200) comprises one or
more recesses (220, 220a, 2200b, 225, 225b)
and wherein an insulating material (230, 260,
230a, 230b) is located in at least one of the one
or more recesses (220, 220a, 2200b, 225,
225b).

2. Thescroll plate according to claim 1, wherein at least
one of the one or more recesses (220, 220a, 2200b,
225, 225b) is located at a surface of the second side
(210) of the base plate (200).

3. The scroll plate according to any of claims 1 or 2,
wherein the second side (210) of the base plate (200)
further comprises a reception configured to receive
a portion of a crankshaft of the compressor.

4. The scroll plate according to claim 3, wherein at least
onerecess (220b) of the one or more recesses (220,
220a, 2200b, 225, 225b) is located within the recep-
tion.

5. The scroll plate according to any of claims 3 or 4,
wherein at least one recess (220) of the one or more
recesses (220, 220a, 2200b, 225, 225b) is located
outside of the reception.

6. The scroll plate according to claim 5, wherein the at
least one recess (220), which is located outside of
the reception, forms a ring around the reception.
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12.

13.

14.
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The scroll plate according to claim 6, wherein at least
two recesses form concentric rings around the re-
ception.

The scroll plate according to claim 1, wherein at least
one recess (225, 225b) of the one or more recesses
(220, 220a, 2200b, 225, 225b) is located beneath
the surface of the second side (210) of the base plate
(200).

The scroll plate according to claim 8, wherein the at
least one recess (225, 225b) beneath the surface of
the second side (210) is formed as a sealed chamber
within the base plate (200).

The scroll plate according to claim 9, wherein the
insulating material located in the recess beneath the
surface of the second side (210) is a fluid.

The scroll plate according to claim 1, wherein the
insulating material (230, 260, 230a, 230b) forms a
layer (330) located between the first side (205) and
the second side (210) of the base plate (200).

The scroll plate according to any of claims 1 to 9 and
11, wherein the insulating material (230, 260, 230a,
230b) is a non-metal material having a low thermal
conductivity.

A scroll compressor (100, 400a, 400b) comprising a
scroll plate (130) according to any of the aforemen-
tioned claims.

The scroll compressor (100, 400a, 400b) according
to claim 13, wherein the scroll plate is an orbiting
scroll plate (130) and wherein the one or more re-
cesses (220, 220a, 2200b, 225, 225b) of the base
plate (200) of the orbiting scroll plate (130) are re-
ferred to as one or more first recesses (220, 220a,
2200b, 225, 225b), the scroll compressor further
comprising a second scroll plate (120a, 120b),
wherein the second scroll plate (120, 120b) compris-
es:

a second base plate (600) having a frontside
(605) and a backside (610), wherein the back-
side (610) opposes the frontside (605);

a second spiral wrap (670) formed at the front-
side (605) of the second base plate (600),
wherein the second spiral wrap (670) is adapted
to interact with the spiral wrap (270) of the orbit-
ing scroll plate (130) to form at least one com-
pression chamber;

aninjection channel (680) formed within the sec-
ond base plate (600), the injection channel (680)
providing an injection path for injection of fluid
into the at least one compression chamber;

a second recess (630) located at the backside
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(610) of the second base plate (600);

an insert (650) placed within the second recess
(630), wherein the insert (650) forms a cooling
chamber (640, 640a, 640b) within the second
recess (630),

an inlet channel (645a) via which the cooling
chamber (640, 640a, 640b) is connected to the
injection channel (680); and

an outlet channel (645b) via which the cooling
chamber (640, 640a, 640b) is connected to the
inside of the second spiral wrap (670).

15. The scroll compressor (100, 400a, 400b) according
to claim 14, wherein the cooling chamber (640, 640a,
640b), the inlet channel and the outlet channel define
a cooling path configured to guide fluid from the in-
jection channel (680) to the inside of the spiral wrap
(670).
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