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(57) Abstract: Disclosed is an improved vapor recovery system. The vapor
recovery system includes a vapor recovery tower and a vapor recovery unit.

The vapor recovery tower includes an internal heat exchanger suitable for
heating crude oil processed by the vapor recovery tower. The vapor recovery
unit includes a compressor suitable for compressing and thereby heating va-
pors and gases separated from crude oil by the vapor recovery tower. The
gases heated by compression within the vapor recovery unit subsequently
pass through the jacket or shell of the heat exchanger.
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Vapor Recovery System and Method

CROSS REFERENCE TO RELATED APPLICATION
[0001] This Application claims benefit of Provisional Patent Application Number
62/281,961 filed January 22, 2016.
SUMMARY

[0001A] According to a first aspect of the present invention, there is provided a system
comprising: a vapor recovery tower configured to receive crude oil, said vapor recovery tower
having a crude oil inlet, a crude oil outlet, a gas outlet, a vapor inlet and a vapor outlet, a
compressor in fluid communication with the gas outlet and the vapor inlet of said vapor recover
tower; a shell and tube heat exchanger located within said vapor recovery tower, said shell and
tube heat exchanger having an outer shell and a plurality of tubes passing through the shell, the
shell of said heat exchanger configured to transfer heat from compressed gas and/or vapor phases
passing through the shell to crude oil passing though the plurality of tubes, said tubes having an
external diameter of 1.3 ¢cm (0.5 inch) to 2.5 c¢m (1 inch) and a wall thickness of 0.1 cm (0.04
inch) to 0.3 cm (0.12 inch) and said shell of the heat exchanger in fluid communication with said
vapor inlet and said vapor outlet, said crude oil inlet positioned above said shell and tube heat
exchanger; said crude oil outlet positioned above said shell and tube heat exchanger; said gas
outlet positioned below said shell and tube heat exchanger; said vapor inlet positioned above said
shell and tube heat exchanger; said vapor outlet positioned below said shell and tube heat
exchanger; a conduit configured to operate at a pressures ranging from about 0 psig to about 350
psig and temperatures ranging from about 70°F to about 275°F, said conduit providing fluid

communication between said vapor inlet and said compressor wherein said heat exchanger
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receives fluid from said compressor via said vapor inlet and said heat exchanger is in fluid
communication with a pipeline via said vapor outlet.

[0001B] According to a second aspect of the present invention, there is provided a system
comprising: a vapor recovery tower configured to receive crude oil from a production well, said
vapor recovery tower having a crude oil inlet, a crude oil outlet, a gas outlet, a vapor inlet and a
vapor outlet, a compressor in fluid communication with the gas outlet and the vapor inlet of said
vapor recover tower; a heat exchanger located within said vapor recovery tower, the heat
exchanger configured to transfer heat from a fluid passing through the heat exchanger to crude
oil within said vapor recovery tower, said heat exchanger in fluid communication with said vapor
inlet and said vapor outlet, said crude oil inlet positioned above said heat exchanger; said crude
oil outlet positioned above said heat exchanger; said gas outlet positioned below said heat
exchanger; said vapor inlet positioned above said heat exchanger; said vapor outlet positioned
below said heat exchanger; a conduit configured to operate at a pressures ranging from about 0
psig to about 350 psig and temperatures ranging from about 70°F to about 275°F, said conduit
providing fluid communication between said vapor inlet and said compressor wherein said heat
exchanger receives fluid from said compressor via said vapor inlet and said heat exchanger is in
fluid communication with a pipeline via said vapor outlet.

[0001C] According to a third aspect of the present invention, there is provided a method
comprising: passing a crude oil containing volatile compounds through a vapor recovery tower;
within the vapor recovery tower, inducing a phase change in a portion of the volatile compounds
from a liquid phase to a gas and/or vapor phase; separating the gas and/or vapor phase from
liquid hydrocarbons; passing the separated gas and/or vapor phase to a vapor recovery unit,

wherein the vapor recovery unit is a compressor; compressing said gas and/or vapor phase prior
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to passing said gas and/or vapor through a heat exchanger located within said vapor recovery
tower, said heat exchanger having a heat exchange rate of about 2 to about 10 btu/minute for
each barrel of oil per day passing through said heat exchanger; passing the compressed gas
and/or vapor phase through said heat exchanger thereby transferring heat from the compressed
gas and/or vapor phase to crude oil within said vapor recovery tower thereby enhancing the
phase change of volatile compounds within said crude oil from the liquid state to a gas and/or
vapor state.

[0001D] According to a fourth aspect of the present invention, there is provided a system
comprising: a vapor recovery tower configured to receive crude oil, said vapor recovery tower
having a crude oil inlet, a crude oil outlet, a gas outlet, a vapor inlet and a vapor outlet, a
compressor in fluid communication with the gas outlet and the vapor inlet of said vapor recover
tower; a heat exchanger configured to transfer from heat energy from about 2 to about 10
btu/minute for each barrel of oil per day passing through said heat exchanger, said heat
exchanger located within said vapor recovery tower, the heat exchanger configured to transfer
heat from a fluid passing through the heat exchanger to crude oil within said vapor recovery
tower, said heat exchanger in fluid communication with said vapor inlet and said vapor outlet,
said crude oil inlet positioned above said shell and tube heat exchanger; said crude oil outlet
positioned above said shell and tube heat exchanger; said gas outlet positioned below said shell
and tube heat exchanger; said vapor inlet positioned above said shell and tube heat exchanger;
said vapor outlet positioned below said shell and tube heat exchanger; a conduit providing fluid
communication between said vapor inlet and said compressor wherein said heat exchanger
receives fluid from said compressor via said vapor inlet and said heat exchanger is in fluid

communication with a pipeline via said vapor outlet.
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[0001E] According to a fifth aspect of the present invention, there is provided a system
comprising: a vapor recovery tower configured to receive crude oil from a production well, said
vapor recovery tower having a crude oil inlet, a crude oil outlet, a gas outlet, a vapor inlet and a
vapor outlet, a compressor in fluid communication with the gas outlet and the vapor inlet of said
vapor recover tower; a heat exchanger configured to transfer from heat energy from about 2 to
about 10 btu/minute for each barrel of oil per day passing through said heat exchanger, said heat
exchanger located within said vapor recovery tower, the heat exchanger configured to transfer
heat from a fluid passing through the heat exchanger to crude oil within said vapor recovery
tower, said heat exchanger in fluid communication with said vapor inlet and said vapor outlet,
said crude oil inlet positioned above said shell and tube heat exchanger; said crude oil outlet
positioned above said shell and tube heat exchanger; said gas outlet positioned below said shell
and tube heat exchanger; said vapor inlet positioned above said shell and tube heat exchanger;
said vapor outlet positioned below said shell and tube heat exchanger; a conduit providing fluid
communication between said vapor inlet and said compressor wherein said heat exchanger
receives fluid from said compressor via said vapor inlet and said heat exchanger is in fluid
communication with a pipeline via said vapor outlet.

[0001F] According to a sixth aspect of the present invention, there is provided a method
comprising: passing a crude oil containing volatile compounds through a vapor recovery tower;
within the vapor recovery tower, inducing a phase change in a portion of the volatile compounds
from a liquid phase to a gas and/or vapor phase; separating the gas and/or vapor phase from
liquid hydrocarbons; passing the separated gas and/or vapor phase to a vapor recovery unit
wherein the vapor recovery unit is a compressor; compressing said gas and/or vapor phase prior

to passing said gas and/or vapor through a heat exchanger located within said vapor recovery
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tower, wherein the step of compressing said gas and/or vapor phase increases the temperature of
said gas and/or vapor phase to a temperature between about 180°F and about 275°F; passing the
gas and/or vapor phase through said heat exchanger thereby transferring heat from the
compressed gas and/or vapor phase to crude oil within said vapor recovery tower thereby
enhancing the phase change of volatile compounds within said crude oil from the liquid state to a
gas and/or vapor state.

[0001G] According to a seventh aspect of the present invention, there is provided a method
comprising: passing a crude oil containing volatile compounds through a vapor recovery tower;
within the vapor recovery tower, inducing a phase change in a portion of the volatile compounds
from a liquid phase to a gas and/or vapor phase; separating the gas and/or vapor phase from
liquid hydrocarbons; passing the separated gas and/or vapor phase to a vapor recovery unit
wherein the vapor recovery unit is a compressor; compressing said gas and/or vapor phase prior
to passing said gas and/or vapor through a heat exchanger located within said vapor recovery
tower; passing the gas and/or vapor phase through said heat exchanger at a rate between about 10
thousand standard cubic feet per day up to about 2 million standard cubic feet per day, said heat
exchanger thereby transferring heat from the compressed gas and/or vapor phase to crude oil
within said vapor recovery tower thereby enhancing the phase change of volatile compounds
within said crude oil from the liquid state to a gas and/or vapor state.

[0001H] According to an eighth aspect of the present invention, there is provided a method
comprising: passing a crude oil containing volatile compounds through a vapor recovery tower at
a rate of about 10 bbl/day to about 5000 bbl/day; within the vapor recovery tower, inducing a
phase change in a portion of the volatile compounds from a liquid phase to a gas and/or vapor

phase; separating the gas and/or vapor phase from liquid hydrocarbons; passing the separated gas
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and/or vapor phase to a vapor recovery unit wherein the vapor recovery unit is a compressor;
compressing said gas and/or vapor phase prior to passing said gas and/or vapor through a heat
exchanger located within said vapor recovery tower; passing the gas and/or vapor phase through
said heat exchanger, said heat exchanger thereby transferring heat from the compressed gas
and/or vapor phase to crude oil within said vapor recovery tower thereby enhancing the phase
change of volatile compounds within said crude oil from the liquid state to a gas and/or vapor
state.

[00011] By way of clarification and for avoidance of doubt, as used herein and except where
the context requires otherwise, the term "comprise" and variations of the term, such as
"comprising”, "comprises" and "comprised”, are not intended to exclude further additions,
components, integers or steps.

[0002] The present disclosure provides a vapor recovery system comprising a vapor recovery
tower configured to receive crude oil. The vapor recovery tower includes a crude oil inlet, a
crude oil outlet, a gas outlet, a vapor inlet and a vapor outlet. The system also comprises a vapor
recovery unit in fluid communication with the gas outlet of the vapor recovery tower and the
vapor inlet of the vapor recovery tower. Positioned within the vapor recovery tower is a heat
exchanger in fluid communication with the vapor inlet and vapor outlet of the vapor recovery

tower.

[0003] The present disclosure also describes a method for using the vapor recovery system.
The method comprises the steps of passing a crude oil into a vapor recovery tower and separating
gaseous hydrocarbons and vaporizable hydrocarbons from the crude oil. The gaseous

hydrocarbons and vaporizable hydrocarbons are passed to a vapor recovery unit and compressed.
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Subsequently the compressed, hot gaseous hydrocarbons and vaporizable hydrocarbons are
passed through a heat exchanger positioned within the vapor recovery tower wherein heat energy
is transferred from the gaseous hydrocarbons and vaporizable hydrocarbons to crude oil passing
through the vapor recovery tower thereby enhancing the extraction of gaseous hydrocarbons

from the crude oil within the vapor recovery tower.

-1F-
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BRIEF DESCRIPTION OF THE DRAWINGS

[0004] Figure 1 depicts a first view of a vapor recovery system including a vapor recovery
tower and vapor recovery unit.

[0005] Figure 2 depicts a second view of the vapor recovery system of FIG, 1 taken ninety
degrees from that of FIG, 1.

DETAILED DESCRIPTION

[0006] With reference to the FIGS., disclosed herein are systems and methods for collecting
gas from crude oil. The FIGS. depict an improved vapor recovery system capable of increasing
the yield of gaseous hydrocarbons from crude oil. Reducing the gaseous component of crude oil
prior to transporting the crude oil to a tank battery will reduce the amount of gas vented and
flared from the tank battery.

[0007] As depicted in the FIGS., vapor recovery system 10 includes a vapor recovery tower
20, a vapor recovery unit 40 and a heat exchanger 44 positioned within vapor recovery tower 20.
Vapor recovery tower 20 includes a crude oil inlet 22 in fluid communication with a pipeline, not
shown. Vapor recovery tower 20 also includes a crude oil outlet 24 in fluid communication a
second pipeline, not shown. Conduit 46 provides fluid communication between gas outlet 26
carried by vapor recovery tower 20 and vapor recover unit 40. Vapor recover unit 40 includes a
compressor 42 capable of scavenging or pulling gas from vapor recovery tower 20. Vapor
recovery tower 20 also carries a vapor inlet 28 and a vapor outlet 32. Conduit 48 provides fluid
communication between vapor recovery unit 40 and vapor inlet 28. Vapor inlet 28 is in fluid
communication with a heat exchanger 44. Heat exchanger 44 receives compressed, hot gaseous
vapors from vapor recovery unit 40. Heat exchanger 44 provides the ability to transfer heat from

one flowing fluid to another flowing fluid. In this instance, heat exchanger 44 transfers heat
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from the compressed gaseous vapors to crude oil. Heat exchanger 44 is also in fluid
communication with vapor inlet 28 and vapor outlet 32. Vapor outlet 32 in turn conveys the
compressed gaseous vapors to a pipeline 52. Thus, system 10 occupies a footprint no greater
than current vapor recovery systems. However, as discussed below in the method of operating
system 10, the disclosed vapor recovery system enhances the recovery of the gaseous and
vaporizable components, from crude oil prior to conveying the crude oil to a tank farm or
refinery.

[0008] Heat exchanger 44 may be any one of several designs capable of transferring heat
from one flowing fluid to another flowing fluid. One convenient heat exchanger suitable for use
in vapor recovery system 10 is a shell and tube heat exchanger, also known as a jacket and tube
heat exchanger. Shell and tube heat exchangers are commonly used in oil refineries. As known
to those skilled in the art, a shell and tube heat exchanger includes a jacket or shell such that one
fluid will pass through the tubes while another passes over the tubes through the shell of the heat
exchanger. In this instance, the tubes will transport the crude oil passing through vapor recovery
tower 20 while the hot gaseous and vaporizable components are flowing through the jacket and
passing over the tubes. Thus, within shell and tube heat exchanger 40, heat will transfer from the
hot gaseous and vaporizable components to the crude oil. Shell and tube exchangers suitable for
use herein will have tubes with external diameters ranging from about 0.5 inch to about 1 inch
and wall thicknesses of about .04 to about 0.120 inch. The number of tubes in shell and tube
heat exchanger 40 will be limited only by the size of vapor recovery unit 20. Preferably, heat
exchanger 40 will be capable of transferring heat energy from about 2 to about 10 btu/minute for

each barrel of oil processed per day.
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[0009] The method of operating the vapor recovery system begins with the passage of crude
oil from a well or other source through a pipeline 14 into vapor recovery tower 20 via crude oil
inlet 22.  Vapor recovery tower 20 typically operates at a temperature between about 40°F and
250°F and pressures of about -5 psig to about 25 psig. The flow rate of crude oil through vapor
recovery tower 20 may range from about 10 barrels per day to about 5000 barrels per day.
Under these conditions, natural gas and other vaporizable components will be isolated from the
oil at the top of vapor recovery tower 20.  As shown in the FIGS. crude oil enters vapor
recovery tower 20 at crude oil inlet 22. After passing through inlet nozzle 23, crude oil passes
downward through vapor recover tower 20 and through the tubes of heat exchanger 44.
Subsequently crude oil flows through an interior passage, not shown, to nozzle 25 and passes to
crude oil outlet 24.

[0010] The gases and vaporizable components isolated by vapor recovery tower 20 exit
vapor recovery tower 20 through gas outlet 26 and pass through a conduit 46 to vapor recovery
unit 40. Gases and vapors passing through conduit 46 may be under a pressure of about minus 5
psig, i.e. a vacuum, to a positive pressure of about 25 psig and at temperatures between about
70°F and 150°F.

[0011] Upon entering vapor recovery unit 40, the recovered gases and vapors are
compressed. As a result, the temperature of the gas and vapors exiting vapor recovery unit 40
will be between about 180°F and about 275°F. The compressed gas and vapors pass through
conduit 48 to vapor inlet 28 of vapor recovery tower 20. After passing through vapor inlet 28,
the compressed gas and vapors pass through the shell of heat exchanger 40. Heat exchanger 40
transfers heat from the compressed gas and vapors to the crude oil passing through the tubes of

heat exchanger 40 within vapor recovery tower 20. The compressed gas and/or vapor phases
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pass through the shell of heat exchanger 40 at a rate between about 10 thousand standard cubic
feet per day and about 2 million standard cubic feet per day.

[0012] Thus, vapor recovery system 10 captures and utilizes heat normally lost to the
atmosphere. Vapor recover system 10 uses heat exchanger 40 to transfer the captured heat
energy to the crude oil passing through the tubes of heat exchanger 40 thereby inducing phase
change from liquid to gas and vapors within vapor recovery tower 20. As noted above, heat
exchanger 44 transfers heat energy in the range of about 2 to about 10 btu/minute for each barrel
of oil processed per day from the compressed gas and vaporizable componénts to the crude oil
passing through heat exchanger 40 within vapor recovery tower 20.  Thus, for example in one
embodiment, heat exchanger 44 will be capable of transferring about 2230 btu/minute when
crude oil flows at a rate of about 750 barrels per day.

[0013] As noted above, heat exchanger 44 is in fluid communication with vapor outlet 32.
Thus, following the heat exchange step, compressed gas and vaporizable components flow from
heat exchanger 40 to vapor outlet 32 and subsequently enter a sales transmission pipeline 52.
Accordingly, compressor 42 of vapor recovery unit 40 will typically operate to provide an
operational pressure at vapor outlet 32 sufficient to permit flow of gases and vapors into sales
transmission pipeline 52.

[0014] Other embodiments of the present invention will be apparent to one skilled in the art.
As such, the foregoing description merely enables and describes the general uses and methods of
the present invention. Accordingly, the following claims define the true scope of the present

invention,
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What is claimed is:
I. A system comprising:

a vapor recovery tower configured to receive crude oil, said vapor recovery tower having
a crude oil inlet, a crude oil outlet, a gas outlet, a vapor inlet and a vapor outlet,

a compressor in fluid communication with the gas outlet and the vapor inlet of said vapor
recover tower;,

a shell and tube heat exchanger located within said vapor recovery tower, said shell and
tube heat exchanger having an outer shell and a plurality of tubes passing through the shell, the
shell of said heat exchanger configured to transfer heat from compressed gas and/or vapor phases
passing through the shell to crude oil passing though the plurality of tubes, said tubes having an
external diameter of 1.3 cm (0.5 inch) to 2.5 cm (1 inch) and a wall thickness of 0.1 cm (0.04
inch) to 0.3 cm (0.12 inch) and said shell of the heat exchanger in fluid communication with said
vapor inlet and said vapor outlet,

said crude oil inlet positioned above said shell and tube heat exchanger;

said crude oil outlet positioned above said shell and tube heat exchanger;

said gas outlet positioned below said shell and tube heat exchanger;

said vapor inlet positioned above said shell and tube heat exchanger;

said vapor outlet positioned below said shell and tube heat exchanger;

a conduit configured to operate at a pressures ranging from about 0 psig to about 350 psig
and temperatures ranging from about 70°F to about 275°F, said conduit providing fluid

communication between said vapor inlet and said compressor wherein said heat exchanger
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receives fluid from said compressor via said vapor inlet and said heat exchanger is in fluid
communication with a pipeline via said vapor outlet.

2. The system of claim 1, wherein said compressed gas and/or vapor phases are previously
obtained from crude oil passing through said system.

3. The system of claim 1 or 2, wherein said heat exchanger is configured to transfer from
heat energy from about 2 to about 10 btu/minute for each barrel of oil per day.

4. A system comprising:

a vapor recovery tower configured to receive crude oil from a production well, said vapor
recovery tower having a crude oil inlet, a crude oil outlet, a gas outlet, a vapor inlet and a vapor
outlet,

a compressor in fluid communication with the gas outlet and the vapor inlet of said vapor
recover tower;,

a heat exchanger located within said vapor recovery tower, the heat exchanger configured
to transfer heat from a fluid passing through the heat exchanger to crude oil within said vapor
recovery tower, said heat exchanger in fluid communication with said vapor inlet and said vapor
outlet,

said crude oil inlet positioned above said heat exchanger;

said crude oil outlet positioned above said heat exchanger;

said gas outlet positioned below said heat exchanger;

said vapor inlet positioned above said heat exchanger;

said vapor outlet positioned below said heat exchanger;

a conduit configured to operate at a pressures ranging from about 0 psig to about 350 psig

and temperatures ranging from about 70°F to about 275°F, said conduit providing fluid
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communication between said vapor inlet and said compressor wherein said heat exchanger
receives fluid from said compressor via said vapor inlet and said heat exchanger is in fluid
communication with a pipeline via said vapor outlet.
5. The system of claim 4, wherein said heat exchanger is selected from the group consisting
of shell and tube heat exchanger.
6. The system of claim 4 or 5, wherein said fluid is a vapor or gas previously obtained from
crude oil passing through said system.
7. The system of any one of claims 4 to 6, wherein said heat exchanger is configured to
transfer from heat energy from about 2 to about 10 btu/minute for each barrel of oil per day.
8. The system of any one of claims 4 to 7, wherein said heat exchanger is a shell and tube
heat exchanger having a plurality of tubes.
9. A method comprising:

passing a crude oil containing volatile compounds through a vapor recovery tower;

within the vapor recovery tower, inducing a phase change in a portion of the volatile
compounds from a liquid phase to a gas and/or vapor phase;

separating the gas and/or vapor phase from liquid hydrocarbons;

passing the separated gas and/or vapor phase to a vapor recovery unit, wherein the vapor
recovery unit is a compressor;

compressing said gas and/or vapor phase prior to passing said gas and/or vapor through a
heat exchanger located within said vapor recovery tower, said heat exchanger having a heat
exchange rate of about 2 to about 10 btu/minute for each barrel of oil per day passing through

said heat exchanger;
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passing the compressed gas and/or vapor phase through said heat exchanger thereby
transferring heat from the compressed gas and/or vapor phase to crude oil within said vapor
recovery tower thereby enhancing the phase change of volatile compounds within said crude oil
from the liquid state to a gas and/or vapor state.
10. The method of claim 9, wherein the step of compressing said gas and/or vapor phase
increases the temperature of said gas and/or vapor phase to a temperature between about 180°F
and about 275°F.
1. The method of claim 9 or 10, wherein the step of compressing places said gas and/or
vapor phase under a pressure of about 0 psig to about 350 psig as the compressed gas and/or
vapor phase passes through said heat exchanger.
12. The method of any one of claims 9 to 11, wherein said compressed gas and/or vapor
phase passes through said heat exchanger at a rate between about 10 thousand standard cubic feet
per day up to about 2 million standard cubic feet per day.
13. The method of any one of claims 9 to 12, wherein said vapor recover tower operates at a
pressure between about -5 psig and about 25 psig and a temperature between about40°F and
about 250°F.
14. The method of any one of claims 9 to 13, wherein crude oil flow through said vapor
recovery tower at a rate of about 10 bbl/day to about 5000 bbl/day.
15. The method of any one of claims 9 to 14, wherein said compressed gas and/or vapor
phase exits said heat exchanger and said vapor recovery tower and enters a pipeline.
16. A system comprising:

a vapor recovery tower configured to receive crude oil, said vapor recovery tower having

a crude oil inlet, a crude oil outlet, a gas outlet, a vapor inlet and a vapor outlet,
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a compressor in fluid communication with the gas outlet and the vapor inlet of said vapor
recover tower;,

a heat exchanger configured to transfer from heat energy from about 2 to about 10
btu/minute for each barrel of oil per day passing through said heat exchanger, said heat
exchanger located within said vapor recovery tower, the heat exchanger configured to transfer
heat from a fluid passing through the heat exchanger to crude oil within said vapor recovery
tower, said heat exchanger in fluid communication with said vapor inlet and said vapor outlet,

said crude oil inlet positioned above said shell and tube heat exchanger;

said crude oil outlet positioned above said shell and tube heat exchanger;

said gas outlet positioned below said shell and tube heat exchanger;

said vapor inlet positioned above said shell and tube heat exchanger;

said vapor outlet positioned below said shell and tube heat exchanger;

a conduit providing fluid communication between said vapor inlet and said compressor
wherein said heat exchanger receives fluid from said compressor via said vapor inlet and said
heat exchanger is in fluid communication with a pipeline via said vapor outlet.

17. A system comprising:

a vapor recovery tower configured to receive crude oil from a production well, said vapor
recovery tower having a crude oil inlet, a crude oil outlet, a gas outlet, a vapor inlet and a vapor
outlet,

a compressor in fluid communication with the gas outlet and the vapor inlet of said vapor
recover tower;,

a heat exchanger configured to transfer from heat energy from about 2 to about 10

btu/minute for each barrel of oil per day passing through said heat exchanger, said heat

-10-
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exchanger located within said vapor recovery tower, the heat exchanger configured to transfer

heat from a fluid passing through the heat exchanger to crude oil within said vapor recovery

tower, said heat exchanger in fluid communication with said vapor inlet and said vapor outlet,
said crude oil inlet positioned above said shell and tube heat exchanger;

said crude oil outlet positioned above said shell and tube heat exchanger;

said gas outlet positioned below said shell and tube heat exchanger;

said vapor inlet positioned above said shell and tube heat exchanger;

said vapor outlet positioned below said shell and tube heat exchanger;

a conduit providing fluid communication between said vapor inlet and said compressor
wherein said heat exchanger receives fluid from said compressor via said vapor inlet and said
heat exchanger is in fluid communication with a pipeline via said vapor outlet.

18. A method comprising:

passing a crude oil containing volatile compounds through a vapor recovery tower;

within the vapor recovery tower, inducing a phase change in a portion of the volatile
compounds from a liquid phase to a gas and/or vapor phase;

separating the gas and/or vapor phase from liquid hydrocarbons;

passing the separated gas and/or vapor phase to a vapor recovery unit wherein the vapor
recovery unit is a compressor;

compressing said gas and/or vapor phase prior to passing said gas and/or vapor through a
heat exchanger located within said vapor recovery tower, wherein the step of compressing said
gas and/or vapor phase increases the temperature of said gas and/or vapor phase to a temperature

between about 180°F and about 275°F;
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passing the gas and/or vapor phase through said heat exchanger thereby transferring heat
from the compressed gas and/or vapor phase to crude oil within said vapor recovery tower
thereby enhancing the phase change of volatile compounds within said crude oil from the liquid
state to a gas and/or vapor state.
19. A method comprising:

passing a crude oil containing volatile compounds through a vapor recovery tower;

within the vapor recovery tower, inducing a phase change in a portion of the volatile
compounds from a liquid phase to a gas and/or vapor phase;

separating the gas and/or vapor phase from liquid hydrocarbons;

passing the separated gas and/or vapor phase to a vapor recovery unit wherein the vapor
recovery unit is a compressor;

compressing said gas and/or vapor phase prior to passing said gas and/or vapor through a
heat exchanger located within said vapor recovery tower;

passing the gas and/or vapor phase through said heat exchanger at a rate between about
10 thousand standard cubic feet per day up to about 2 million standard cubic feet per day, said
heat exchanger thereby transferring heat from the compressed gas and/or vapor phase to crude oil
within said vapor recovery tower thereby enhancing the phase change of volatile compounds
within said crude oil from the liquid state to a gas and/or vapor state.
20. A method comprising:

passing a crude oil containing volatile compounds through a vapor recovery tower at a
rate of about 10 bbl/day to about 5000 bbl/day;

within the vapor recovery tower, inducing a phase change in a portion of the volatile

compounds from a liquid phase to a gas and/or vapor phase;
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separating the gas and/or vapor phase from liquid hydrocarbons;

passing the separated gas and/or vapor phase to a vapor recovery unit wherein the vapor
recovery unit is a compressor;

compressing said gas and/or vapor phase prior to passing said gas and/or vapor through a
heat exchanger located within said vapor recovery tower;

passing the gas and/or vapor phase through said heat exchanger, said heat exchanger
thereby transferring heat from the compressed gas and/or vapor phase to crude oil within said
vapor recovery tower thereby enhancing the phase change of volatile compounds within said

crude oil from the liquid state to a gas and/or vapor state.
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