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(54) SCALLOP STEP FOR A SCROLL COMPRESSOR

(67) A scroll member for a scroll compressor is dis-
closed. The scroll member includes a base member and
a wrap member formed on a major surface of the base
member. The wrap member includes a modified portion.
The modified portion includes a base, a step, and a scal-
lop. The base extends a first distance from the major

Fig. 1

surface. The step extends a second distance from the
base. The scallop extends a third distance from the scal-
lop. The scallop is located at a wrap surface of the wrap
member. The wrap surface is disposed relatively away
from the major surface relative to the step.
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Description
FIELD
[0001] This disclosure relates generally to vapor com-

pression systems. More specifically, this disclosure re-
lates to a scroll configuration of a scroll compressor in a
vapor compression system such as, but not limited to, a
heating, ventilation, and air conditioning (HVAC) system.

BACKGROUND

[0002] One type of compressor for a vapor compres-
sion system is generally referred to as a scroll compres-
sor. Scroll compressors generally include a pair of scroll
members which orbit relative to each other to compress
a working fluid such as, but not limited to, air or a refrig-
erant. Atypical scroll compressor includes a first, station-
ary scroll member having a base and a generally spiral
wrap extending from the base, and a second, orbiting
scroll member having a base and a generally spiral wrap
extending from the base. The spiral wraps of the first and
second orbiting scroll members are interleaved, creating
a series of compression chambers. The second, orbiting
scroll member is driven to orbit the first, stationary scroll
member by rotating a shaft. Some scroll compressors
employ an eccentric pin on the rotating shaft that drives
the second, orbiting scroll member.

SUMMARY

[0003] This disclosure relates generally to vapor com-
pression systems. More specifically, this disclosure re-
lates to a scroll configuration of a scroll compressor in a
vapor compression system such as, but not limited to, a
heating, ventilation, and air conditioning (HVAC) system.
[0004] In an embodiment, an orbiting scroll member
and a non-orbiting scroll member are intermeshed. In an
embodiment, the orbiting scroll member includes a mod-
ified tip portion. The modified tip portion can include a
base, a step, and a scallop. A thickness of the base can
be relatively greater than a thickness of the step. The
thickness of the step can be relatively greater than a thick-
ness of the scallop.

[0005] In an embodiment, the modified tip portion in-
cluding the base, step, and scallop can be referred to as
a scallop step. The scallop step can, in an embodiment,
provide an increased flow area for an indirect pressure
chamber. In an embodiment, the scallop step can reduce
an over-pressurization of the working fluid. In an embod-
iment, reducing over-pressurization of the working fluid
can result in an increased efficiency of the scroll com-
pressor. In an embodiment, the increased efficiency may
be particularly significant when the compressor is oper-
ating at a part load. For example, in an embodiment,
when operating at or about a 75% load, an efficiency of
the scroll compressor having the scallop step can be at
or about 1% higher than an efficiency of a scroll com-
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pressor without the scallop step. For example, in an em-
bodiment, 1% higher efficiency at 75% load means that
efficiency is 1% higher at compressor conditions set by
operating a compressor unit at a 75% load point used in
Integrated Energy Efficiency Ratio (IEER) calculations
as defined in ANSI/AHRI STANDARD 210/240.

[0006] A scroll member for a scroll compressor is dis-
closed. The scroll member includes a base member and
a wrap member formed on a major surface of the base
member. The wrap member includes a modified portion.
The modified portion includes a base, a step, and a scal-
lop. The base extends a first distance from the major
surface. The step extends a second distance from the
base. The scallop extends a third distance from the scal-
lop. The scallop is located at a wrap surface of the wrap
member. The wrap surface is disposed relatively away
from the major surface relative to the step.

[0007] A scrollcompressoris also disclosed. The scroll
compressor includes a compressor housing, a non-orbit-
ing scroll member, and an orbiting scroll member in-
termeshed with the non-orbiting scroll member, forming
a compression chamber within the housing. A discharge
port receives a compressed fluid and is configured to
receive the compressed fluid from a direct pressure
chamber and an indirect pressure chamber. The orbiting
scrollmemberincludes abase member and a wrap mem-
ber formed on a major surface of the base member. The
wrap member includes a modified portion. The modified
portion includes a base, a step, and a scallop. The base
extends a first distance from the major surface. The step
extends a second distance from the base. The scallop
extends a third distance from the scallop. The scallop is
located at a wrap surface of the wrap member. The wrap
surface is disposed relatively away from the major sur-
face relative to the step.

[0008] A method for increasing a flow area in a scroll
compressor is disclosed. The method includes modifying
a tip portion of an orbiting scroll member. The orbiting
scrollmemberincludes abase member and a wrap mem-
ber formed on a major surface of the base member. The
modifying includes forming the tip portion to include a
base, a step, and a scallop. The base extends a first
distance from the major surface, the step extends a sec-
ond distance from the base, and the scallop extends a
third distance from the scallop. The scallop is located at
a wrap surface of the wrap member. The wrap surface
is disposed relatively away from the major surface rela-
tive to the step.

[0009] An HVAC system is disclosed. The HVAC sys-
tem includes a condenser, an evaporator, an expansion
device, and a compressor fluidly connected to form a
heat transfer circuit. The compressor includes a com-
pressor housing, a non-orbiting scroll member, and an
orbiting scroll member intermeshed, forming a compres-
sion chamber within the housing. A discharge port re-
ceives a compressed fluid and is configured to receive
the compressed fluid from a direct pressure chamberand
anindirect pressure chamber. The orbiting scroll member
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includes a base member and a wrap member formed on
a major surface of the base member. The wrap member
includes a modified portion. The modified portion in-
cludes a base, a step, and a scallop. The base extends
a first distance from the major surface. The step extends
a second distance from the base. The scallop extends a
third distance from the scallop. The scallop is located at
a wrap surface of the wrap member. The wrap surface
is disposed relatively away from the major surface rela-
tive to the step.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] References are made to the accompanying
drawings that form a part of this disclosure and which
illustrate embodiments in which the systems and meth-
ods described in this specification can be practiced.

Figure 1 is a schematic diagram of a heat transfer
circuit, according to an embodiment.

Figures 2A - 2B illustrate sectional views of a com-
pressor with which embodiments disclosed in this
specification can be practiced, according to an em-
bodiment. Figure 2A illustrates a partial sectional
view of the scroll compressor, according to an em-
bodiment. Figure 2B illustrates a sectional view of
scroll members along a line 2B - 2B in Figure 2A,
according to an embodiment.

Figure 3iillustrates a perspective view of a portion of
an orbiting scroll member with which embodiments
disclosed in this specification can be practiced, ac-
cording to an embodiment.

Figure 4 illustrates a sectional view of a portion of
an orbiting scroll member with which embodiments
disclosed in this specification can be practiced, ac-
cording to an embodiment.

Figure 5 illustrates a sectional view of a portion of
an orbiting scroll member with which embodiments
disclosed in this specification can be practiced, ac-
cording to an embodiment.

[0011] Like reference numbers represent like parts
throughout.

DETAILED DESCRIPTION

[0012] This disclosure relates generally to vapor com-
pression systems. More specifically, this disclosure re-
lates to a scroll configuration of a scroll compressor in a
vapor compression system such as, but not limited to, a
heating, ventilation, and air conditioning (HVAC) system.
[0013] A scroll compressor may be used to compress
a working fluid (e.g., air, heat transfer fluid (such as, but
not limited to, refrigerant, or the like), etc.). A scroll com-
pressor can be included in an HVAC system to compress
a heat transfer fluid in a heat transfer circuit. The scroll
compressor generally includes a fixed scroll member
(e.g., non-orbiting scroll member) and an orbiting scroll
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member intermeshed with each other, forming compres-
sion chambers. The compression chambers may include
a direct pressure chamber and an indirect pressure
chamber, according to an embodiment. In an embodi-
ment, the non-orbiting scroll member can include a por-
tion which is modified to, for example, control an amount
of compression of the working fluid.

[0014] In an embodiment, the orbiting scroll portion
which is modified can be referred to as a scalloped por-
tion. The scalloped portion can include a stepped con-
figuration. Accordingly, the modified portion of the orbit-
ing scroll member can generally be referred to as a scal-
lop step. In an embodiment, the scallop step can reduce
an over-pressurization of the working fluid. In an embod-
iment, reducing over-pressurization of the working fluid
can result in an increased efficiency of the scroll com-
pressor. The increased efficiency can be particularly sig-
nificant when the scroll compressor is operated at a part
load. For example, in an embodiment, when operating
at or about a 75% load, an efficiency of the scroll com-
pressor having the scallop step can be at or about 1%
higher than an efficiency of a scroll compressor without
the scallop step. In an embodiment, the scallop step of
the orbiting scroll member can increase a discharge area
of the indirect pressure chamber. Increasing the dis-
charge area can reduce an amount of over-pressuriza-
tion, thereby increasing an efficiency of the scroll com-
pressor.

[0015] Adirect pressure chamber, as used in this spec-
ification, generally refers to a compression chamber in a
scroll compressor in which, when the orbiting scroll mem-
ber and the non-orbiting scrollmember are in a discharge
configuration in which the direct pressure chamber fluidly
communicates with a discharge port, a plurality of areas
overlap with the discharge port such that the working fluid
can be provided to the discharge port via the plurality of
areas.

[0016] An indirect pressure chamber, as used in this
specification, generally refers to a compression chamber
in a scroll compressor in which, when the orbiting scroll
member and the non-orbiting scroll member are in the
discharge configuration in which the indirect pressure
chamber fluidly communicates with the discharge port,
the working fluid is in fluid communication with the dis-
charge port via a space between the orbiting and the non-
orbiting scroll members.

[0017] Figure 1is a schematic diagram of a heat trans-
fer circuit 10, according to an embodiment. The heat
transfer circuit 10 generally includes a compressor 12, a
condenser 14, an expansion device 16, and an evapo-
rator 18. The compressor 12 can be, for example, a scroll
compressor such as the scroll compressor shown and
described in accordance with Figure 2A below. The heat
transfer circuit 10 is an example and can be modified to
include additional components. For example, in an em-
bodiment, the heat transfer circuit 10 can include other
components such as, but not limited to, an economizer
heat exchanger, one or more flow control devices, a re-
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ceiver tank, a dryer, a suction-liquid heat exchanger, or
the like.

[0018] The heat transfer circuit 10 can generally be
applied in a variety of systems used to control an envi-
ronmental condition (e.g., temperature, humidity, air
quality, or the like) in a space (generally referred to as a
conditioned space). Examples of such systems include,
but are not limited to, HVAC systems, transport refriger-
ation systems, or the like.

[0019] The compressor 12, condenser 14, expansion
device 16, and evaporator 18 are fluidly connected. In
an embodiment, the heat transfer circuit 10 can be con-
figured to be a cooling system (e.g., an air conditioning
system) capable of operating in a cooling mode. In an
embodiment, the heat transfer circuit 10 can be config-
ured to be a heat pump system that can operate in both
a cooling mode and a heating/defrost mode.

[0020] The heat transfer circuit 10 operates according
to generally known principles. The heat transfer circuit
10 can be configured to heat or cool a heat transfer fluid
or medium (e.g., a liquid such as, but not limited to, water
or the like), in which case the heat transfer circuit 10 may
be generally representative of a liquid chiller system. The
heat transfer circuit 10 can alternatively be configured to
heat or cool a heat transfer medium or fluid (e.g., a gas
such as, but not limited to, air or the like), in which case
the heat transfer circuit 10 may be generally represent-
ative of an air conditioner or heat pump.

[0021] In operation, the compressor 12 compresses a
heat transfer fluid (e.g., refrigerant or the like) from a rel-
atively lower pressure gas to a relatively higher-pressure
gas. The relatively higher-pressure gas is also at a rela-
tively higher temperature, which is discharged from the
compressor 12 and flows through the condenser 14. In
accordance with generally known principles, the heat
transfer fluid flows through the condenser 10 and rejects
heat to a heat transfer fluid or medium (e.g., water, air,
etc.), thereby cooling the heat transfer fluid. The cooled
heat transfer fluid, which is now in a liquid form, flows to
the expansion device 16. The expansion device 16 re-
duces the pressure of the heat transfer fluid. As a result,
a portion of the heat transfer fluid is converted to a gas-
eous form. The heat transfer fluid, which is now in a mixed
liquid and gaseous form flows to the evaporator 18. The
heat transfer fluid flows through the evaporator 18 and
absorbs heat from a heat transfer medium (e.g., water,
air, etc.), heating the heat transfer fluid, and converting
it to a gaseous form. The gaseous heat transfer fluid then
returns to the compressor 12. The above-described proc-
ess continues while the heat transfer circuit 10 is oper-
ating, forexample, in a cooling mode (e.g., while the com-
pressor 12 is enabled).

[0022] Figure 2Aillustrates a sectional view of the com-
pressor 12 with which embodiments as disclosed in this
specification can be practiced, according to an embodi-
ment. The compressor 12 can be used inthe heat transfer
circuit 10 of Figure 1. Itis to be appreciated that the com-
pressor 12 can also be used for purposes other than in
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a heat transfer circuit. For example, the compressor 12
can be used to compress air or gases other than a heat
transfer fluid (e.g., natural gas, etc.). It is to be appreci-
ated that the scroll compressor 12 includes additional
features that are not described in detail in this specifica-
tion. For example, the scroll compressor 12 includes a
lubricant sump 100 for storing lubricant to be introduced
to the moving features of the scroll compressor 12.
[0023] The illustrated compressor 12 is a single-stage
scroll compressor. More specifically, the illustrated com-
pressor 12 is a single-stage vertical scroll compressor.
Itis to be appreciated that the principles described in this
specification are notintended to be limited to single-stage
scroll compressors and that they can be applied to multi-
stage scroll compressors having two or more compres-
sion stages. Generally, the embodiments as disclosed in
this specification are suitable for a compressor with a
vertical or a near vertical crankshaft (e.g., crankshaft 28).
Itis to be appreciated that the embodiments may also be
applied to a horizontal compressor.

[0024] The compressor 12 is illustrated in sectional
side view. The scroll compressor 12 includes an enclo-
sure 22. The enclosure 22 includes an upper portion 22A
and a lower portion 22B. The compressor 12 includes a
suction inlet 110 and a discharge outlet 115.

[0025] The compressor 12 includes an orbiting scroll
member 24 and a non-orbiting scroll member 26. The
non-orbiting scroll member 26 can alternatively be re-
ferred to as, for example, the stationary scroll member
26, the fixed scroll member 26, or the like. The non-or-
biting scroll member 26 is aligned in meshing engage-
ment with the orbiting scroll member 24 by means of an
Oldham coupling 27.

[0026] The compressor 12 includes a driveshaft 28.
The driveshaft 28 can alternatively be referred to as the
crankshaft 28. The driveshaft 28 can be rotatably driven
by, for example, an electric motor 30. The electric motor
30 can generally include a stator 32 and a rotor 34. The
driveshaft 28 is fixed to the rotor 34 such that the drive-
shaft 28 rotates along with the rotation of the rotor 34.
The electric motor 30, stator 32, and rotor 34 can operate
according to generally known principles. The driveshaft
28 can, for example, be fixed to the rotor 34 via an inter-
ference fit or the like. The driveshaft 28 can, in an em-
bodiment, be connected to an external electric motor, an
internal combustion engine (e.g., a diesel engine or a
gasoline engine), or the like. It will be appreciated that in
such embodiments the electric motor 30, stator 32, and
rotor 34 would not be present in the compressor 12.
[0027] Figure 2B illustrates a sectional view of scroll
members 24, 26 along a line 2B - 2B in Figure 2A, ac-
cording to an embodiment. The orbiting scroll member
24 and the non-orbiting scroll member 26 can form a
plurality of moving compression chambers 120, 125. A
working fluid (e.g., heat transfer fluid such as refrigerant
or the like) can be compressed in the compression cham-
bers 120, 125. The compressed working fluid can be di-
rected out of the scroll compressor 12 from a discharge
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port 130. The discharge port 130 may be in fluid commu-
nication with the discharge outlet 115 (Figure 2A) to dis-
charge the compressed working fluid.

[0028] Of the plurality of compression chambers 120,
125, one of the compression chambers can generally be
referred to as a direct pressure chamber 135A and an-
other can be referred to as an indirect pressure chamber
135B. The direct pressure chamber 135A is disposed
such that when the orbiting scroll member 24 and the
non-orbiting scroll member 26 revolve to a configuration
in which the working fluid is being discharged via the
discharge port 130 (e.g., a discharge configuration), a
plurality of areas of the direct pressure chamber 135A
fluidly communicate with the discharge port 130. The plu-
rality of areas can include, for example, an area on each
side of the scroll member 26. In the discharge configu-
ration, the indirect pressure chamber 135B is fluidly con-
nectedtothe discharge port 130 viaan area 137 disposed
between an outer surface 142A of the orbiting scroll mem-
ber 24 and an inner surface 26B of the non-orbiting scroll
member 26. In an embodiment, the area 137 is a single
area. In the illustrated figure, the area 137 is closed, but
as the scroll members 24, 26 revolve to the discharge
configuration, the area 137 defined between the outer
surface 142A and the inner surface 26B opens and fluidly
communicates with the discharge port 130.

[0029] It will be appreciated that the scroll members
24, 26 can include one or more additional features such
as, but not limited to, a surface modified portion (see
Figures 3 - 5 below), a gasket/seal disposed in a groove
of, for example, the orbiting scroll member 24, or the like.
[0030] Figures 3-5illustrate several views of a portion
of an orbiting scroll member 24 with which embodiments
disclosed in this specification can be practiced, according
to an embodiment. Figure 3 illustrates a perspective view
of portions of the orbiting scroll member 24. Figures 4 -
5illustrate sectional views of portions of the orbiting scroll
member 24.

[0031] The orbiting scroll member 24 includes a base
member 140 and awrap member 142. In an embodiment,
the wrap member 142 includes an outer surface 142A,
an inner surface 142B, and a wrap surface 142C. The
wrap surface 142C is about parallel to a major surface
140A of the base member 140 and faces away from the
major surface 140A of the base member 140. In an em-
bodiment, the base member 140 and the wrap member
142 are a single-piece, integrally formed construction.
[0032] In the illustrated embodiment, a tip portion 145
of the wrap member 142 of the orbiting scroll member 24
is modified. In an embodiment, the remainder of the wrap
member 142 (e.g., other than the tip portion 145) can be
substantially uniform. The modified portion of the tip por-
tion 145 extends from a first point A of the tip portion 145
to a second point B of the tip portion 145. The second
pointB is disposed at or about an end of the wrap member
142. The modification to the tip portion 145 includes a
scallop 150 and a step 155. Collectively, the scallop 150
and the step 155 will generally be referred to as the scal-
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lop step 160. The first point A can be disposed at a loca-
tion of the orbiting scroll member 24 at which the direct
pressure chamber 135A (Figure 2B) is just starting to
fluidly communicate with the discharge port 130 (Figure
2B) during a compression cycle of the orbiting and non-
orbiting scroll members 24, 26. In an embodiment, the
first point A can be located where the scallop step 160
canresultinamore rapid opening of the indirect pressure
chamber 135B (Figure 2B) at a same clock angle as the
direct pressure chamber 135A opens to the discharge
port 130.

[0033] The scallop step 160 can increase a flow area
for the working fluid flowing from the indirect pressure
chamber 135B to the discharge port 130. Increasing the
flow area for the working fluid can increase a flow of work-
ing fluid from the indirect pressure chamber 135B to the
discharge port 130. In an embodiment, this can reduce
an amount of over-pressurization of the working fluid in
the indirect pressure chamber 135B. Reducing the
amount of over-pressurization of the working fluid in the
indirect pressure chamber 135B can, for example, in-
crease an efficiency of the compressor 12. For example,
in an embodiment, when operating at or about a 75%
load, an efficiency of the scroll compressor 12 having the
scallop step 160 can be at or about 1% higher than an
efficiency of a scroll compressor without the scallop step
160.

[0034] The scallop step 160 includes a base portion
165, the step 155, and the scallop 150. In the illustrated
embodiment, the scallop step 160 is shown on the orbit-
ing scrollmember 24. In an embodiment, the scallop step
160 can alternatively be on the non-orbiting scroll mem-
ber 26. The location ofthe scallop step on the non-orbiting
scroll member 26 would be selected to increase a flow
area for the working fluid flowing from the indirect pres-
sure chamber 135B to the discharge port 130. The base
portion 165 can extend a distance L1 from the major sur-
face 140A of the orbiting scroll member 24. The step 155
can extend a distance L2 from the base portion 165. The
scallop 150 can extend a distance L3 from the step 155
to the wrap surface 142C of the orbiting scroll member
24. The distances L1, L2, and L3 collectively add up to
a distance L4 from the major surface 140A to the wrap
surface 142C. The distances L2 and L3 can vary between
the first point A and a third point C. Even as the distances
L2 and L3 vary between the first point A and the third
point C, the collective distance L1, L2, L3 (e.g., L4) re-
mains constant or substantially constant from the first
point A to the third point C. In general, the length L2 can
be greatest at the first point A and will get relatively small-
er along the wrap member 142 up to the third point C.
Conversely, the length L3 can be greatest at the third
point C and will get relatively smaller along the wrap
member up to the first point A.

[0035] The wrap member 142 generally has a thick-
ness T1 between the outer surface 142A and the inner
surface 142B. In the illustrated embodiment, the thick-
ness T1 is illustrated at multiple locations for illustrative
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purposes. The thickness of the wrap member 142 at the
first point A is T1. The thickness between the first point
A and the second point B (along the wrap member 142)
varies. For example, the thickness at or about the second
point B can be T2. Inan embodiment, T2 can be relatively
less than T1. Further, it will be appreciated that a thick-
ness of the wrap member 142 in the modified portion 145
canvary along the scallop step 160. That s, the thickness
of the wrap member 142 at or about the wrap surface
142C can be T2. A thickness of the wrap member 142 in
the base portion 165 can be T1; a thickness of the wrap
member 142 in the step 155 can be T3; and a thickness
of the wrap member 142 in the scallop can be T4. In an
embodiment, the thickness T1 can be greater than the
thickness T2. In an embodiment, the thickness T3 can
be less than the thickness T1, but greater than the thick-
ness T2. In an embodiment, the thickness T4 can be
greater than the thickness T2. It will be appreciated that
a thickness of the scallop 150 at a location which is ad-
jacent to the step 155 can be the same as or similar to
the thickness of the step 155. Further, a thickness of the
scallop 150 at a location which is adjacent to the wrap
surface 142 can be the same as or similar to the thickness
of the wrap surface 142C.

[0036] Inan embodiment, the thicknesses T1 - T4 and
the lengths L1 - L4 can be selected to balance, for ex-
ample, thermal expansion versus surface area of the
wrap member 142. In an embodiment, the thicknesses
T1 - T4 and the lengths L1 - L4 can be selected based
on stresses applied to the wrap member 142 in operation
such as, for example, to minimize stresses applied to the
wrap member 142. Additionally, the ratios between any
one of the thicknesses T1 - T4 and/or the ratios between
any one of the lengths L1 - L4 can be selected to balance,
for example, thermal expansion versus surface area of
the wrap member 142 and/or to minimize stresses ap-
plied to the wrap member 142. Ratios between the thick-
nesses T1 - T4 relative to the lengths L1 - L4 can be
selected to balance, for example, thermal expansion ver-
sus surface area of the wrap member 142 and/or to min-
imize stresses applied to the wrap member 142.

[0037] Inan embodiment, an angle o (Figure 4) of the
scallop 150 can be based on, for example, manufacturing
processes. Variation of the angle a of the scallop 150
can increase the effectiveness of the scallop 150, but
may also increase a manufacturing time. For example,
when the angle o decreases, the surface area of the scal-
lop 150 increases, and the effectiveness of the scallop
150 may increase as well.

[0038] In an embodiment, the scallop step 160 can in-
clude a plurality of scallops 150 and/or a plurality of steps
155.

[0039] In the embodiments illustrated in Figures 4 - 5,
the wrap member 142 includes a groove 180. The groove
180 can be configured to receive a gasket/seal member,
according to an embodiment. As shown in Figure 3, the
wrap member 142 does not include the groove 180, ac-
cording to an embodiment.
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Aspects:

[0040] It is to be appreciated that any one of aspects
1 - 6 can be combined with any one of aspects 7 - 11, 12
-14,0r15-19. Any one of aspects 7 - 11 can be combined
with any one of aspects 12 - 14 or 15 - 19. Any one of
aspects 12 - 14 can be combined with any one of aspects
15-19.

Aspect 1. A scroll member for a scroll compressor,
comprising:

a base member; and

a wrap member formed on a major surface of
the base member;

wherein the wrap member includes a modified
portion, the modified portion including a base, a
step, and a scallop, the base extending a first
distance from the major surface, the step ex-
tending a second distance from the base, the
scallop extending a third distance from the step,
the scallop being located at a wrap surface of
the wrap member, the wrap surface being dis-
posed relatively away from the major surface
relative to the step.

Aspect 2. The scroll member according to aspect 1,
wherein a thickness of the base is relatively greater
than a thickness of the step.

Aspect 3. The scroll member according to aspect 2,
wherein the thickness of the step is relatively greater
than a thickness of the scallop.

Aspect 4. The scroll member according to any one
of aspects 1 - 3, wherein the modified portion is dis-
posed at a tip portion of the wrap member, the tip
portion being disposed adjacent to a discharge port
of the scroll compressor.

Aspect 5. The scroll member according to any one
of aspects 1 - 4, wherein the base member and the
wrap member are formed of a single piece, unitary
construction.

Aspect 6. The scroll member according to any one
of aspects 1 - 5, wherein the scroll member further
includes a groove in the wrap surface of the wrap
member.

Aspect 7. A scroll compressor, comprising:

a compressor housing;

a non-orbiting scroll member and an orbiting
scroll member intermeshed forming a compres-
sion chamber within the housing; and

a discharge port for receiving a compressed flu-
id, the discharge port configured to receive a
working fluid from a direct pressure chamber
and an indirect pressure chamber,

wherein the orbiting scroll member includes:

a base member; and
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a wrap member formed on a major surface
of the base member;

wherein the wrap member includes a mod-
ified portion, the modified portion including
a base, a step, and a scallop, the base ex-
tending a first distance from the major sur-
face, the step extending a second distance
from the base, the scallop extending a third
distance from the step, the scallop being lo-
cated at awrap surface of the wrap member,
the wrap surface being disposed relatively
away from the major surface relative to the
step.

Aspect 8. The scroll compressor according to aspect
7, wherein the modified portion is arranged such that
in a discharge configuration in which the direct pres-
sure chamber and the indirect pressure chamber flu-
idly communicate with the discharge port, the mod-
ified portion provides an increased flow area for the
indirect pressure chamber.

Aspect 9. The scroll compressor according to any
one of aspects 7 - 8, wherein a thickness of the base
is relatively greater than a thickness of the step.
Aspect 10. The scroll compressor according to as-
pect 9, wherein the thickness of the step is relatively
greater than a thickness of the scallop.

Aspect 11. The scroll compressor according to any
one of aspects 7 - 10, wherein the modified portion
is disposed at a tip portion of the wrap member, the
tip portion being disposed adjacent to a discharge
port of the scroll compressor.

Aspect 12. A method for increasing a flow area in a
scroll compressor, comprising:

modifying a tip portion of an orbiting scroll mem-
ber, wherein the orbiting scroll member includes
a base member and a wrap member formed on
a major surface of the base member, the mod-
ifying including forming the tip portion to include
abase, astep, andascallop, the base extending
a first distance from the major surface, the step
extending a second distance from the base, the
scallop extending a third distance from the step,
the scallop being located at a wrap surface of
the wrap member, the wrap surface being dis-
posed relatively away from the major surface
relative to the step.

Aspect 13. The method according to aspect 12,
wherein the modifying includes forming the tip por-
tion such that a thickness of the base is relatively
greater than a thickness of the step.

Aspect 14. The method according to aspect 13,
wherein the modifying includes forming the tip por-
tion such that the thickness of the step is relatively
greater than a thickness of the scallop.

Aspect 15. Aheating, ventilation, and air conditioning
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(HVAC) system, comprising:

a condenser, an evaporator, an expansion de-
vice, and a scroll compressor fluidly connected
to form a heat transfer circuit,

wherein the scroll compressor includes:

a compressor housing;

anon-orbiting scrollmember and an orbiting
scroll member intermeshed forming a com-
pression chamber within the housing; and
adischarge portfor receiving a compressed
fluid, the discharge port configured to re-
ceive a working fluid from a direct pressure
chamber and an indirect pressure chamber,
wherein the orbiting scroll member in-
cludes:

a base member; and

a wrap member formed on a major sur-
face of the base member;

wherein the wrap member includes a
modified portion, the modified portion
including a base, a step, and a scallop,
the base extending a first distance from
the major surface, the step extending a
second distance from the base, the
scallop extending a third distance from
the step, the scallop being located at a
wrap surface of the wrap member, the
wrap surface being disposed relatively
away from the major surface relative to
the step.

Aspect 16. The HVAC system according to aspect
15, wherein the modified portion is arranged such
that in a discharge configuration in which the direct
pressure chamber and the indirect pressure cham-
ber fluidly communicate with the discharge port, the
modified portion provides an increased flow area for
the indirect pressure chamber.

Aspect 17. The HVAC system according to any one
of aspects 15 or 16, wherein a thickness of the base
is relatively greater than a thickness of the step.
Aspect 18. The HVAC system according to aspect
17, wherein the thickness of the step is relatively
greater than a thickness of the scallop.

Aspect 19. The scroll compressor according to any
one of aspects 15 - 18, wherein the modified portion
is disposed at a tip portion of the wrap member, the
tip portion being disposed adjacent to a discharge
port of the scroll compressor.

[0041] The terminology used in this specification is in-
tended to describe particular embodiments and is not
intended to be limiting. The terms "a," "an," and "the"
include the plural forms as well, unless clearly indicated
otherwise. The terms "comprises" and/or "comprising,"
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when used in this specification, indicate the presence of
the stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the pres-
ence or addition of one or more other features, integers,
steps, operations, elements, and/or components.
[0042] Withregard to the preceding description, it is to
be understood that changes may be made in detail, es-
pecially in matters of the construction materials employed
and the shape, size, and arrangement of parts, without
departing from the scope of the present disclosure. The
word "embodiment" as used within this specification may,
but does not necessarily, refer to the same embodiment.
This specification and the embodiments described are
examples only. Other and further embodiments may be
devised without departing from the basic scope thereof,
with the true scope and spirit of the disclosure being in-
dicated by the claims that follow.

Claims
1. Ascrollmember for a scroll compressor, comprising:

a base member; and

a wrap member formed on a major surface of
the base member;

wherein the wrap member includes a modified
portion, the modified portion including a base, a
step, and a scallop, the base extending a first
distance from the major surface, the step ex-
tending a second distance from the base, the
scallop extending a third distance from the step,
the scallop being located at a wrap surface of
the wrap member, the wrap surface being dis-
posed relatively away from the major surface
relative to the step.

2. The scroll member according to claim 1, wherein a
thickness of the base is relatively greater than a thick-
ness of the step.

3. Thescrollmemberaccordingto claim 1 or 2, wherein
the thickness of the step is relatively greater than a
thickness of the scallop.

4. The scroll member according to any one of claims
1-3, wherein the modified portion is disposed at a tip
portion of the wrap member, the tip portion being
disposed adjacent to a discharge port of the scroll
compressor.

5. The scroll member according to any one of claims
1-4, wherein the base member and the wrap member
are formed of a single piece, unitary construction.

6. The scroll member according to any one of claims
1-5, wherein the scroll member further includes a
groove in the wrap surface of the wrap member.
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10.

1.

12.

13.

14.

15.

The scroll member according to any one of claims
1-6, wherein the scroll member is an orbiting scroll
in the scroll compressor.

The scroll member according to claim 7, wherein the
scroll compressor is a compressor in a heating, ven-
tilation, and air conditioning system that includes a
condenser, an evaporator, an expansion device, and
the compressor fluidly connected to form a heat
transfer circuit.

The scroll member according to claim 8, wherein the
modified portion is arranged such thatin a discharge
configuration in which a direct pressure chamber and
an indirect pressure chamber fluidly communicate
with a discharge port, the modified portion provides
an increased flow area for the indirect pressure
chamber.

The scroll member according to claim 9, wherein the
modified portion is disposed at a tip portion of the
wrap member, the tip portion being disposed adja-
cent to a discharge port of the scroll compressor.

The scroll member according to any one of claims
1-6 implemented in a scroll compressor.

The scroll member according to any one of claims
1-6 implemented in a heating, ventilation, and air
conditioning system.

A method for increasing a flow area in a scroll com-
pressor, comprising:

modifying a tip portion of an orbiting scroll mem-
ber, wherein the orbiting scroll member includes
a base member and a wrap member formed on
a major surface of the base member, the mod-
ifying including forming the tip portion to include
abase, astep, and a scallop, the base extending
a first distance from the major surface, the step
extending a second distance from the base, the
scallop extending a third distance from the step,
the scallop being located at a wrap surface of
the wrap member, the wrap surface being dis-
posed relatively away from the major surface
relative to the step.

The method according to claim 13, wherein the mod-
ifying includes forming the tip portion such that a
thickness ofthe base is relatively greaterthan a thick-
ness of the step.

The method according to claim 14, wherein the mod-
ifying includes forming the tip portion such that the
thickness of the step is relatively greater than a thick-
ness of the scallop.
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