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FIG. 1

(57) Abstract: A method and system for expanding, separating, and compressing a multi-phase fluid. An expander receives and
expands the multi-phase fluid to generate a lower-pressure fluid which can more efficiently be separated in a separator. Expanding
the fluid also drives a main shaft adapted to drive at least the separator and a compressor coupled thereto. The separator receives
the lower-pressure tluid, separates any higher-density components from the lower-density components disposed therein, and pro-
vides a substantially dry gas to the compressor to be re-compressed and discharged from the system.
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COMBINATION OF EXPANSION AND COOLING
TO ENHANCE SEPARATION

Cross-Reference to Related Applications
[0001] The present disclosure claims priority to U.S. Provisional Patent Application Serial No.
61/366,026, filed on July 20, 2010, the contents of which are hereby incorporated by reference

into the present disclosure in their entirety.

Background
[0002] The present disclosure relates to fluid machinery, and more specifically to devices for

separating higher-density components from lower-density components in fluids.

[0003] Separators are used to separate higher-density components from lower-density
components in flow streams, such as from a natural gas flow stream. Close to a wellhead,
however, where the flow stream is typically subjected to high pressures and temperatures, the
higher and lower-density components in the flow stream can exhibit considerably similar
substance characteristics. For instance, liquid molecules and gas molecules subjected to
elevated pressures and temperatures are often indistinguishable and, consequently, difficult to

separate in a typical separator.

[0004] There is a continuing need, therefore, for an apparatus or method for separating higher-

density components from lower-density components in a high-pressure flow stream.

Summary

[0005] Embodiments of the disclosure may provide a fluid separation apparatus. The
apparatus may include an expander coupled to a main shaft and configured to receive and
expand a working fluid feed stream, wherein the expander provides rotational energy to the
main shaft and generates an expander outlet feed stream having a lower pressure than the
working fluid feed stream. The apparatus may further include a rotary separator coupled to
and driven by the main shaft, the rotary separator being configured to receive the expander
outlet feed stream and separate a higher-density component in the expander outlet feed
stream from a lower-density component thereof, thereby generating a separated lower-density
feed stream and a separated higher-density stream. The apparatus may further include a

compressor coupled to and driven by the main shaft, the compressor being configured to
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receive the separated lower-density feed stream from the separator and increase a pressure of
the separated lower-density feed stream to generate a compressed lower-density stream.

[0006] Embodiments of the disclosure may further provide a method for removing higher-
density components from lower-density components in a working fluid feed stream. The
method may include expanding the working fluid feed stream in an expander coupled to a shaft
to produce rotational energy and an expander outlet feed stream, wherein the rotational energy
is transferred to the shaft, and driving a separator using the rotational energy generated by the
expander to separate higher-density components from lower-density components contained in
the expander outlet feed stream. The method may further include discharging a separated
lower-density feed stream from the separator into a compressor, driving the compressor using
the rotational energy generated by the expander, and compressing the separated lower-
density feed stream to generate a compressed lower-density stream.

[0007] Embodiments of the disclosure may further provide a fluid separation apparatus. The
apparatus may include an expander coupled to a main shaft and configured to receive and
expand a working fluid feed stream, wherein the expander provides rotational energy from the
working fluid feed stream to the main shaft and generates an expander outlet feed stream
having a lower pressure than the working fluid feed stream. The apparatus may also include a
rotary separator coupled to and driven by the main shaft, the rotary separator being configured
to receive the expander outlet feed stream and separate a higher-density component in the
expander outlet feed stream from a lower-density component thereof, thereby generating a
separated lower-density feed stream and a separated higher-density stream, and a static
separator disposed about the rotary separator. The apparatus may further include a multi-
stage centrifugal compressor coupled to and driven by the main shaft, the compressor being
configured to receive the separated lower-density feed stream from the separator and increase
a pressure of the separated lower-density feed stream to generate a compressed lower-
density stream. An auxiliary motor may be coupled to the main shaft and be configured to
provide supplemental rotational energy to the main shaft to overcome any power shortages.

Brief Description of the Drawings
[0008] The presentdisclosure is best understood from the following detailed description when
read with the accompanying Figures. It is emphasized that, in accordance with the standard
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practice in the industry, various features are not drawn to scale. In fact, the dimensions of the

various features may be arbitrarily increased or reduced for clarity of discussion.

[0009] Figure 1 illustrates a schematic side view of an exemplary fluid separation apparatus,

according to one or more embodiments described.

[0010] Figure 2 illustrates a representative process flow of a method for separating higher-
density components from lower-density components from a working fluid, according to one or

more embodiments described.

Detailed Description

[0011] It is to be understood that the following disclosure describes several exemplary
embodiments for implementing different features, structures, or functions of the invention.
Exemplary embodiments of components, arrangements, and configurations are described
below to simplify the present disclosure; however, these exemplary embodiments are provided
merely as examples and are not intended to limit the scope of the invention. Additionally, the
present disclosure may repeat reference numerals and/or letters in the various exemplary
embodiments and across the Figures provided herein. This repetition is for the purpose of
simplicity and clarity and does not in itself dictate a relationship between the various exemplary
embodiments and/or configurations discussed in the various Figures. Moreover, the formation
of a first feature over or on a second feature in the description that follows may include
embodiments in which the first and second features are formed in direct contact, and may also
include embodiments in which additional features may be formed interposing the first and
second features, such that the first and second features may not be in direct contact. Finally,
the exemplary embodiments presented below may be combined in any combination of ways,
i.e., any element from one exemplary embodiment may be used in any other exemplary
embodiment, without departing from the scope of the disclosure.

[0012] Additionally, certain terms are used throughout the following description and claims to
refer to particular components. As one skilled in the art will appreciate, various entities may
refer to the same component by different names, and as such, the naming convention for the
elements described herein is not intended to limit the scope of the invention, unless otherwise
specifically defined herein. Further, the naming convention used herein is not intended to
distinguish between components that differ in name but not function. Additionally, in the

following discussion and in the claims, the terms "including" and "comprising” are used in an
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open-ended fashion, and thus should be interpreted to mean "including, but not limited to." All
numerical values in this disclosure may be exact or approximate values unless otherwise
specifically stated. Accordingly, various embodiments of the disclosure may deviate from the
numbers, values, and ranges disclosed herein without departing from the intended scope.
Furthermore, as it is used in the claims or specification, the term "or" is intended to encompass
both exclusive and inclusive cases, i.e., "A or B" is intended to be synonymous with "at least

one of A and B," unless otherwise expressly specified herein.

[0013] Figure 1 illustrates a schematic side view of an exemplary fluid separation apparatus
100, according to one or more embodiments described. In one or more exemplary
embodiments, the fluid separation apparatus 100 may include an expander 110, a separator
120, a compressor 130, a balance piston 135, a main shaft 140, one or more bearings 115,
and one or more seals 112, each of which may be disposed in a casing or housing 105. The
expander 110, separator 120, and compressor 130 may each be coupled or otherwise
attached to the main shaft 140 for rotation therewith. As will be described in greater detail
below, the system 100 may be generally configured to receive and expand a high-pressure
working fluid in the expander 110 to not only significantly reduce the pressure of the working
fluid and thereby facilitate a more-efficient separation process in the succeeding separator
120, but also to drive the main shaft 140 and all system 100 components attached thereto (i.e.,

the separator 120 and the compressor 130).

[0014] One or more inlets 170 are in fluid communication with an inlet of the expander 110.
One or more outlets 175 are in fluid communication with an outlet of the compressor 130. In
one or more exemplary embodiments, a fluid communication path may be defined within the
fluid separation apparatus 100 via the inlet 170, through the expander 110, from an expander
outlet to a separator inlet via a fluid path 176, through the separator 120, from a separator
outlet to a compressor inlet via a fluid path 178, through the compressor 130, and to the outlet
175.

[0015] In one or more exemplary embodiments, the main shaft 140 extends along at least a
portion of a longitudinal length of the housing 105. In at least one embodiment, the main shaft
140 may include two or more shaft portions, such as a first shaft portion 141 and a second
shaft portion 144. In other embodiments, however, the main shaft 140 may include a solitary
structure where the first and second shaft portions 141, 144 form an unbroken, continuous
shaft 140. As illustrated, the first and second shaft portions 141, 144 may be joined together
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or otherwise coupled via a coupling 146. The coupling 146 may be a rigid or flexible coupling,
a zero-hysteresis coupling, a self-centering coupling, or any other shaft coupling apparatus,
system, or arrangement known in the art. In operation, the first shaft portion 141 may be
adapted to transfer rotational energy to the second shaft portion 144 via the coupling 146.
However, there may be embodiments where the second shaft portion 144 may be required or
configured to transfer rotational energy to the first shaft portion 141, as will be described
below.

[0016] In one or more embodiments, the main shaft 140 may be rotationally-supported within
the housing 105 by the one or more bearings 115 or bearing systems, such as radial and/or
axial bearings, and may rotate about a longitudinal axis 142. In at least one embodiment, the
bearings 115 may be part of a magnetic bearing system having active and/or passive magnetic
bearings adapted to support the main shaft 140. A balance piston 135 may also be disposed
along the main shaft 140 and be configured to counteract any axial thrust forces, such as
those generated by the compressor 130.

[0017] In one or more exemplary embodiments, the housing 105 may be a single-piece
housing having the expander 110, separator 120, compressor 130, and other components
discussed above disposed therein. In other embodiments, however, the housing 105 may
include a first housing section 107 and a second housing section 108 assembled or otherwise
joined along a flange 125. The two housing sections 107, 108 may be assembled using bolts,
welds, threaded assemblies, or other known joining techniques. The housing 105 may
alternatively be replaced by a plurality of casings or housings (not shown), each in fluid
communication with the other and into which at least the expander 110, the separator 120, and
the compressor 130 may be disposed individually or in any combination.

[0018] In one or more embodiments, the fluid paths 174, 177 may be defined within the
housing 105. For example, the fluid paths 174, 177 may be defined by one or more conduits,
pipes, channels, and/or tubing arranged to bypass the seals 112 such that a pressurized
working fluid may travel from the expander 110 to the separator 120 and/or from the separator
120 to the compressor 130. In other embodiments, however, the expander 110 may be
disposed inboard of the seals 112 and bearings 115 (not shown) such that the expander 110 is
axially-offset from the separator 120 without seals 112 and/or bearings 115 disposed
therebetween. Consequently, fluids that pass through the expander 110 may be directed
immediately to the separator 120 without having to be channeled through the fluid path 174.
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[0019] The system 100 may further include an expander discharge outlet 180, a separator
discharge outlet 185, and a compressor discharge outlet 190 in fluid communication with the
expander 110, the separator 120, and the compressor 130, respectively. In at least one
embodiment, the discharge outlets 180, 185, 190 may be fluidly coupled and configured to
remove any separated or otherwise collected higher-density components from the expander
110, the separator 120, and the compressor 130, respectively. Any higher-density
components, such as liquids, solids, or heavy gases, discharged into the discharge outlets
180, 185, and 190 may be combined into a collective discharge outlet 195 for removal from the
system 100.

[0020] In one or more exemplary embodiments, the expander 110 may be an expansion
turbine or turbo-expander. The expander 110 may be an axial flow turbine through which a
working fluid feed stream, such as a natural gas feed stream, may be expanded to generate an
expander outlet feed stream. As the working fluid feed stream expands, it provides rotational
energy to the main shaft 140 by converting a portion of the energy resident in the working fluid
feed stream into rotational energy. In atleast one embodiment, the process of expanding the
working fluid feed stream may cause the separation of at least a portion of higher-density
components from lower-density components contained in the incoming working fluid feed
stream. The separated higher-density components may be directed through the expander
discharge outlet 180 for removal, collection, downstream use, and/or processing via the
collective discharge outlet 195.

[0021] In one or more exemplary embodiments, at least a portion of the rotational energy
derived from the expander 110 and transferred to the main shaft 140 may be used to power or
otherwise rotate the separator 120. In at least one embodiment, the separator 120 may
include a combination rotary separator 124 and static separator 122. The static separator 122
may be a screen, sharp turn flow passage, or other filter material and/or static configuration,
known in the art, through which a fluid may pass. In at least one embodiment, the static
separator 122 may be disposed upstream and adjacent the rotary separator 124, as depicted
in Figure 1. In other embodiments, however, the static separator 122 may be disposed
downstream from the rotary separator 124. In yet other embodiments, the static separator 122
may be disposed around the rotary separator 124 in a nested relationship, without departing
from the scope of the disclosure.
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[0022] In one or more exemplary embodiments, the rotary separator 124 may include a rotating
drum with an inlet end and an outlet end through which the working fluid passes. In other
embodiments, the rotary separator 124 may include a rotatable tubular body having a central
bore with an inlet end and an outlet end through which the working fluid passes. In yet other

embodiments, the rotary separator 124 may be any rotary separator known in the art.

[0023] In operation, the separator 120, or the combination of the static separator 122 and the
rotary separator 124, may be configured to receive the expander outlet feed stream via the
fluid path 176 and separate higher-density components contained therein from lower-density
components. The resulting separated fluid streams may be characterized as a separated
lower-density feed stream and a separated higher-density stream. The separator 120 may be
configured to direct the separated higher-density stream through the separator discharge outlet
185 for removal, collection, downstream use, and/or processing via the collective discharge
outlet 195.

[0024] A portion of the rotational energy derived from the expander 110 and transferred to the
main shaft 140 may also be used to power or otherwise rotate the compressor 130. The
compressor 130 may be any compressor capable of increasing the pressure of a fluid. In at
least one exemplary embodiment, the compressor 130 is a multi-stage centrifugal compressor.

In operation, the compressor 130 may be configured to receive and compress the separated
lower-density feed stream derived from the separator 120, thereby generating a compressed
lower-density stream that can be discharged from the system 100 via line 175. In at least one
embodiment, a portion of separable higher-density components may still be contained in the
lower-density feed stream. Accordingly, the compressor 130 may be configured to collect and
separate the separable higher-density components from the separated lower-density feed
stream and direct the separable higher-density components through the discharge outlet 190
for removal, collection, downstream use, and/or processing via the collective discharge outlet
195.

[0025] In one or more embodiments, the main shaft 140 may extend beyond the interior of the
housing 105 and thereby provide a shaft extension 152. In atleast one embodiment, the shaft
extension 152 may simply be an extension of the main shaft 140, or it may be a separate shaft
coupled or otherwise attached to the main shaft 140 at its end. As illustrated, an auxiliary
motor 150 may be coupled to the shaft extension 152. In other embodiments, however, the
auxiliary motor 150 may be disposed within the housing 105 and may be coupled to the main
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shaft 140 without departing from the scope of the disclosure. The auxiliary motor 150 may be
an electric motor, but may also be any type of driver known in the art, such as a gas turbine or
a hydrodrive.

[0026] During start-up of the system 100 and/or during operation when the expander 110 may
be unable to supply all the required power to efficiently operate the separator 120 and/or
compressor 130, the auxiliary motor 150 may be used to supplement the power shortage. For
instance, the motor 150 may be sized such that during normal operation of the system 100, the
motor 150 supplies any power short-fall from the expander 110, thereby allowing the separator

120 and compressor 130 to continuously work at full speed and/or optimal efficiency.

[0027] In exemplary operation of the system 100, a working fluid feed stream of pressure Ps is
directed to the expander 110 via inlet 170 and expanded therein. In one or more exemplary
embodiments, the working fluid feed stream may include any fluid having a higher-density
component and a lower-density component, for example, a multi-phase fluid such as a liquid-
gas mixture. The working fluid feed stream may include fluids, such as CO., air, water, or
others without departing from the scope of the disclosure. In at least one embodiment, the
working fluid feed stream may be a natural gas stream derived from a hydrocarbon well. As
used herein, the term "natural gas" refers to a multi-component gas obtained from a crude oil
well (associated gas) or from a subterranean gas-bearing formation (non-associated gas). The
composition and pressure of natural gas may vary significantly. A typical natural gas stream
contains methane (CHs4) as a major component, i.e. greater than 50 mol% of the natural gas
stream is methane. The natural gas stream may also contain ethane, propane, butane,
pentane, higher molecular weight hydrocarbons (e.g., C3-Cyx hydrocarbons), one or more acid
gases (e.g., hydrogen sulfide, carbon dioxide), or any combination thereof. The natural gas
may also contain minor amounts of water, nitrogen, iron sulfide, wax, crude oil, or any

combination thereof.

[0028] In one or more embodiments, the inlet pressure Ps in the inlet 170 may be equal to or
greater than about 3,000 psi. At the inlet pressure P, fluids and gases may be
indistinguishable and difficult to separate. By expanding the working fluid feed stream in the
expander 110, the inlet fluid pressure Ps may be reduced, for example, to about 1,500 psi or
lower, thereby allowing for easier separation of the higher-density components from the lower-
density components in the succeeding separator 120. Furthermore, as the working fluid feed
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stream expands it provides rotational energy adapted to rotate the main shaft 140 and provide
power to or otherwise drive both the separator 120 and the compressor 130.

[0029] As may be appreciated, removing higher-density components from the working fluid
feed stream may allow the compressor 130 to re-compress the separated lower-density feed
stream. In an embodiment, the compressor 130 is able to re-compress the separated lower-
density feed stream back to or considerably close to the inlet pressure Ps using only the
energy derived from the expander 110. However, in embodiments where expansion of the
working fluid feed stream fails to provide sufficient rotational energy to the separator 120
and/or the compressor 130, the auxiliary motor 150 may be employed and adapted to make up
any power shortfall.

[0030] In one or more embodiments, the expander outlet feed stream is discharged from the
expander 110 via fluid path 176 and directed to the succeeding separator 120. The expander
outlet feed stream may be introduced to an inlet of the rotary separator 124 and/or the static
separator 122. In one or more embodiments, the expander outlet feed stream passes through
the rotary separator 124 and/or the static separator 122 such that the higher-density
components (e.g., solids and/or liquids, or higher-density gases) are separated from the lower-
density components (e.g., the separated lower-density feed stream). The separated lower-

density feed stream may be directed to the compressor 130 via fluid path 178.

[0031] In one or more embodiments, the compressor 130 may be configured to raise the
pressure of the separated lower-density feed stream from at or below about 1,500 psi to at or
above about 3,000 psi. The compressed lower-density stream may be directed through the
outlet 175 at a discharge pressure P4. Accordingly, the discharge pressure P4 may be about
equal to or above the inlet pressure Ps. In one or more embodiments, the discharge pressure
P4 of the compressed lower-density stream may be adjusted to meet pipeline or other conduit
requirements as appropriate. As described above, the auxiliary motor 150 may provide
supplemental rotational energy to the compressor 130 in order to increase the pressure of the
dry gas to be about equal to or above the inlet pressure Ps.

[0032] Figure 2 illustrates a representative process flow of a method for separating higher-
density components from lower-density components from a working fluid, according to one or
more embodiments described. In one or more exemplary embodiments, an expander, a
separator, and a compressor may be provided, as at 200. A fluid communication path may be
defined from the expander, through the separator, and to the compressor and a main shaft
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may be coupled to the expander, the separator, and the compressor. The main shaft may
provide an operational energy source for at least the separator and/or the compressor.

[0033] During operation, a working fluid feed stream may be introduced to the expander, as at
210. The working fluid feed stream is expanded to generate an expander outlet feed stream
and to generate rotational energy that can be transferred to the separator and the compressor
through the shaft. The expander outlet feed stream may be directed to the separator where
higher-density components, for example liquids, are separated from the lower-density
components, such as gases, as at 220. In one embodiment, the separated lower-density feed
stream is discharged from the separator and may be directed to the compressor, as at 230.
The separated lower-density feed stream may be compressed, to produce a compressed
lower-density stream, and discharged from the compressor for downstream use, storage,

and/or processing, as at 240.

[0034] In one or more exemplary embodiments, any higher-density components separated
from the expander outlet feed stream may be discharged for downstream use, storage, and/or

processing, as at 250.

[0035] The foregoing has outlined features of several embodiments so that those skilled in the
art may better understand the present disclosure. Those skilled in the art should appreciate
that they may readily use the present disclosure as a basis for designing or modifying other
processes and structures for carrying out the same purposes and/or achieving the same
advantages of the embodiments introduced herein. Those skilled in the art should also realize
that such equivalent constructions do not depart from the spirit and scope of the present
disclosure, and that they may make various changes, substitutions and alterations herein
without departing from the spirit and scope of the present disclosure.

10
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Claims

We claim:

1. A fluid separation apparatus, comprising:

an expander coupled to a main shaft and configured to receive and expand a
working fluid feed stream, the expander being adapted to provide rotational energy to the
main shaft and generate an expander outlet feed stream having a lower pressure than the
working fluid feed stream;

a rotary separator coupled to and driven by the main shaft, the rotary separator
being configured to receive the expander outlet feed stream and separate higher-density
components from lower-density components in the expander outlet feed stream, thereby
generating a separated lower-density feed stream and a separated higher-density stream;
and

a compressor coupled to and driven by the main shaft, the compressor being
configured to receive the separated lower-density feed stream from the rotary separator
and increase a pressure of the separated lower-density feed stream to generate a

compressed lower-density stream.

2. The fluid separation apparatus of claim 1, wherein the expander is an axial flow
turbine.
3. The fluid separation apparatus of claim 1, wherein the compressor is a multi-stage

centrifugal compressor.

4. The fluid separation apparatus of claim 1, wherein the working fluid feed stream has
an inlet pressure of about 3,000 psi and the expander is configured to lower the inlet
pressure to less than or equal to about 1,500 psi.

5. The fluid separation apparatus of claim 4, wherein the separated lower-density feed

stream has a pressure of about 1,500 psi or less and the compressor is configured to raise

the pressure to greater than 3,000 psi.

11
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6. The fluid separation apparatus of claim 1, wherein the rotary separator is configured
to direct the separated higher-density stream through a separator discharge outlet.

7. The fluid separation apparatus of claim 1, wherein the expander is configured to
separate a higher-density working fluid component from a lower-density working fluid
component in the working fluid feed stream and direct the higher-density working fluid
component through an expander discharge outlet.

8. The fluid separation apparatus of claim 1, wherein the compressor is configured to
separate a separable higher-density component from the lower-density feed stream and
direct the separable higher-density component through a compressor discharge outlet.

9. The fluid separation apparatus of claim 1, further comprising a static separator
disposed about the rotary separator.

10.  The fluid separation apparatus of claim 1, further comprising an auxiliary motor

coupled to the main shaft to provide supplemental rotational energy to the main shaft.

11.  The fluid separation apparatus of claim 1, further comprising one or more magnetic
bearings configured to rotationally support the main shaft.

12. A method for removing higher-density components from lower-density components
in a working fluid feed stream, comprising:

expanding the working fluid feed stream in an expander to generate an expander
outlet feed stream, the expander being coupled to a shaft;

generating rotational energy with the expander that is transferred to the shaft;

driving a separator using the rotational energy to separate higher-density
components from lower-density components present in the expander outlet feed stream;

discharging a separated lower-density feed stream from the separator into a
compressor;

driving the compressor using the rotational energy; and

compressing the separated lower-density feed stream to generate a compressed

lower-density stream.

12
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13.  The method of claim 12, further comprising directing the higher-density components

through a separator discharge outlet.

14.  The method of claim 12 further comprising:

separating with the expander a higher-density working fluid component from a lower-
density working fluid component in the working fluid feed stream; and

directing the higher-density working fluid component through an expander discharge

outlet.

15.  The method of claim 12 further comprising:

separating with the compressor a separable higher-density component from the
separated lower-density feed stream; and

directing the separable higher-density component through a compressor discharge

outlet.

16.  The method of claim 12, further comprising supplying supplemental rotational

energy to the shaft via an auxiliary motor.

17.  The method of claim 12, further comprising lowering the pressure of the working

fluid feed stream in the expander from about 3,000 psi to less than or equal to about 1,500

psi.

18.  The method of claim 18, further comprising compressing the separated lower-

density feed stream with the compressor to a pressure of about 3,000 psi or higher.

19.  Afluid separation apparatus, comprising:

an expander coupled to a main shaft and configured to receive and expand a
working fluid feed stream, the expander being adapted to provide rotational energy from
the working fluid feed stream to the main shaft and generate an expander outlet feed
stream having a lower pressure than the working fluid feed stream,;

a rotary separator coupled to and driven by the main shaft, the rotary separator
being configured to receive the expander outlet feed stream and separate a higher-density

13
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component from a lower-density component in the expander outlet feed stream, thereby
generating a separated lower-density feed stream and a separated higher-density stream;

a static separator disposed about the rotary separator;

a multi-stage centrifugal compressor coupled to and driven by the main shaft, the
compressor being configured to receive and compress the separated lower-density feed
stream to generate a compressed lower-density stream; and

an auxiliary motor coupled to the main shaft and configured to provide supplemental

rotational energy to the main shaft.

20. The apparatus of claim 20, further comprising:

a first housing having the expander, rotary separator, and static separator disposed
therein; and

a second housing coupled to the first housing and having the multi-stage

compressor disposed therein.
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