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COMPACT FLOTATION UNIT HAVING MULTIPLE VANES DISPOSED 
AROUND A CYLINDER USED FOR WASTE COLLECTION 

TECHNICAL FIELD 

[0001] 	The present disclosure relates to a compact flotation unit, and 

more 	particularly to 	a 	compact flotation 	unit using 	gas 	bubble flotation for 

separating oil from water. 

BACKGROUND 

[0002] 	An oil well may produce a mixture including oil, water and gas. 

Various systems have been developed for separating the oil and gas from the 

water. 

[0003] 	For example, compact flotation units have been in use since 

2001, and in some cases can adequately serve the needs for removal of oil and 

gas from water at various desired points in the production process. However, 

some oil may remain in the water despite the use of a compact flotation unit. For 

example, in some cases, a portion of smaller gas bubbles may exist at the 

bottom of a compact flotation unit that, because of countercurrent water flow, 

may not rise to the surface for removal. These small bubbles may have been in 

contact with oil droplets, and thus may be carrying oil. 

[0004] 	These issues are illustrated in the diagrams shown in FIGS. 11A 

and 11B. As shown in the flow direction and velocity diagram on FIG. 11A, in 

some areas, the flow of the flow becomes uneven and turbulent as it flows 

downward. This turbulent and uneven flow may result in the transport of oil 
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carrying small bubbles toward the bottom of the compact flotation unit. The 

velocity contour diagram in FIG. 11B better illustrates the greater velocities in 

these zones of turbulent and uneven flow. 

[0005] 	Due to ever tightening environmental regulations in some areas, 

newer compact flotation units able to remove at least some of these gas bubbles, 

and thus further reduce the amount of oil removed from water, are desirable. 

SUMMARY 

[0006] 	This section provides a general summary of the disclosure, and 

is not a comprehensive disclosure of its full scope or all of its features. 

[0007] 	In one configuration, an apparatus may include a tank having a 

fluid inlet, with a cylinder disposed within the tank and having an open end. A first 

guide vane may be disposed about the cylinder, with the first guide vane having 

a 	portion axially aligned with the fluid 	inlet. A second guide vane may be 

disposed about the cylinder adjacent the open end thereof and may include a 

first end and a second end. The first end of the second guide vane may be axially 

offset from the second end of the second guide vane. 

[0008] 	A method aspect may include accepting flow of a mixture 

comprising water, a hydrocarbon containing liquid not miscible with the water, 

and a gas through a pipeline. The hydrocarbon containing liquid and the gas may 

be separated from the water by feeding the mixture through an apparatus. The 

apparatus may include a tank having a fluid inlet in fluid communication with the 

pipeline and at least one fluid outlet. A cylinder may be disposed within the tank 
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and may have an open end. A first guide vane may be disposed about the 

cylinder, and the first guide vane may have a portion axially aligned with the fluid 

inlet. A second guide vane may be disposed about the cylinder adjacent the open 

end thereof, and may include a first end and a second end, with the first end of 

the second guide vane being axially offset from the second end of the second 

guide vane. The method may also include expelling at least one of a portion of 

the gas and the hydrocarbon containing liquid from the cylinder through a 

discharge 	tube 	at 	least 	partially 	disposed 	within 	the 	cylinder 	in 	fluid 

communication with the at least one fluid outlet. 

[0009] 	A compact flotation unit disclosed herein may include a tank 

having a fluid inlet. A cylinder may be disposed within the tank, and may have an 

open end and a closed end, with the disposition of the cylinder within the tank 

being such that during operation, the closed end of the cylinder is below a 

surface of fluid within the tank. A first helical guide vane may be disposed about 

the cylinder and may have a substantially planar surface defining an angle with 

respect to a radius of a portion of the cylinder axially aligned with the fluid inlet. 

The fluid inlet may be shaped such that fluid entering the tank therethrough 

defines an angle with respect to the substantially planar surface of the first guide 

vane that is substantially equal to the angle defined with by the substantially 

planar surface with respect to the radius of the cylinder. A second guide vane 

may be disposed about the cylinder adjacent the open end thereof and include a 

first end and a second end, with the first end of the second guide vane being 

axially offset from the second end of the second guide vane. The second guide 
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vane may have a substantially planar surface defining an angle with respect to a 

radius of the cylinder such that the substantially planar surface slops radially 

outwardly relative to the cylinder. 

[0010] 	Further areas of applicability will become apparent from the 

description 	provided 	herein. 	The 	description 	and 	specific 	examples 	in 	this 

summary are intended for purposes of illustration only and are not intended to 

limit the scope of the present disclosure. 

DRAWINGS 

[0011] 	The drawings described herein are for illustrative purposes only 

of selected embodiments and not all possible implementations, and are not 

intended to limit the scope of the present disclosure. 

[0012] 	FIG. 	1 	is a perspective view of a compact flotation unit, 	in 

accordance with the present disclosure. 

[0013] 	FIG. 2 is a top view of the compact flotation unit of FIG. 1. 

[0014] 	FIG. 3 is a cross-sectional view of the compact flotation unit of 

FIG. 1, taken through the line 3-3 of FIG. 1. 

[0015] 	FIG. 4 is a cross-sectional view of the compact flotation unit of 

FIG. 1, taken through the line 4-4 of FIG. 2. 

[0016] 	FIG. 5 is a bottom view of an inner cylinder of the compact 

flotation unit of FIG. 1. 

[0017] 	FIG. 6 is a perspective view of an inner cylinder of the compact 

flotation unit of FIG. 1. 
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[0018] 	FIG. 7 is a top view of the second guide vane of the compact 

flotation unit of FIG. 1. 

[0019] 	FIG. 8 is an elevational view of the inner cylinder, first guide 

vane, and second guide vane of the compact flotation unit of FIG. 1. 

[0020] 	FIG. 9 is a perspective view of the inner cylinder, first guide 

vane, and second guide vane of the compact flotation unit of FIG. 1. 

[0021] 	FIG. 10 is another perspective view of the inner cylinder, first 

guide vane, and second guide vane of the compact flotation unit of FIG. 1. 

[0022] 	FIG. 11A is a flow direction and velocity diagram illustrating fluid 

flow in prior compact flotation units. 

[0023] 	FIG. 11B is a velocity contour diagram illustrating fluid flow in 

prior compact flotation units. 

[0024] 	Corresponding reference numerals indicate corresponding parts 

throughout the several views of the drawings. 

DETAILED DESCRIPTION 

[0025] 	Example embodiments will now be described more fully with 

reference to the accompanying drawings. Such example embodiments are 

provided so that this disclosure will be thorough, and will fully convey the scope 

to those who are skilled in the art. Numerous specific details are set forth such as 

examples of specific components, devices, and methods, to provide a thorough 

understanding of embodiments of the present disclosure. It will be apparent to 

those skilled in the art that specific details need not be employed, that example 
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embodiments may be embodied in many different forms and that neither should 

be construed to limit the scope of the disclosure. In some example embodiments, 

well-known 	processes, 	well-known 	device 	structures, 	and 	well-known 

technologies are not described in detail. 

[0026] 	The terminology used herein is for the purpose of describing 

particular example embodiments only and is not intended to be limiting. As used 

herein, the singular forms "a," "an," and "the" may be intended to include the 

plural forms as well, unless the context clearly indicates otherwise. The terms 

"comprises," "comprising," "including," and "having," are inclusive and therefore 

specify the presence of stated features, integers, steps, operations, elements, 

and/or components, but do not preclude the presence or addition of one or more 

other features, integers, steps, operations, elements, components, and/or groups 

thereof. The method steps, processes, and operations described herein are not 

to be construed as necessarily requiring their performance in the particular order 

discussed or illustrated, unless specifically identified as an order of performance. 

It is also to be understood that additional or alternative steps may be employed. 

[0027] 	Although the terms first, second, third, etc. may be used herein 

to describe various elements, components, regions, layers and/or sections, these 

elements, components, regions, layers and/or sections should not be limited by 

these terms. These terms may be used to distinguish one element, component, 

region, layer or section from another region, layer or section. Terms such as 

"first," "second," and other numerical terms when used herein do not imply a 

sequence or order unless clearly indicated by the context. Thus, a first element, 
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component, region, layer or section discussed below could be termed a second 

element, 	component, 	region, 	layer 	or 	section 	without 	departing 	from 	the 

teachings of the example embodiments. 

[0028] 	Spatially relative terms, such as "inner," "outer," "beneath," 

"below," "lower," "above," "upper," and the like, may be used herein for ease of 

description 	to 	describe 	one 	element 	or 	feature's 	relationship 	to 	another 

element(s) or feature(s) as illustrated in the figures. Spatially relative terms may 

be intended to encompass different orientations of the device in use or operation 

in addition to the orientation depicted in the figures. 

[0029] 	With general reference to FIGS. 1-4, a compact flotation unit 

constructed in accordance with the present teachings is illustrated and generally 

identified at reference numeral 10. The compact flotation unit 10 may be used to 

process and separate a mixture that includes oil, water, and gas. In this regard, 

the compact flotation unit 10 may have various sizes such that the compact 

flotation unit 10 can process mixture flow rates ranging from about one cubic 

meters per hour to about one thousand one hundred fifty cubic meters per hour. 

[0030] 	The compact flotation unit 10 includes a housing or tank 12 

and 	a 	discharge tube 	16. 	In 	one configuration, 	the tank 	12 	is generally 

cylindrically shaped, including first and second axial ends 26, 28, and defining a 

chamber 30 therein. It will be appreciated that the tank 12 may include other 

shapes within the scope of the present teachings. 

[0031] 	As illustrated, the first axial end 26 of the tank 12 includes a 

base portion 32 and a first outlet 34. The base portion 32 and the first outlet 34 
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may extend in a first axial direction from the first axial end 26 of the tank 12. In 

one configuration, the first outlet 34 is a water outlet in fluid communication with 

the chamber 30. 	In this regard, the first outlet 34 	is generally operable to 

discharge water from the chamber 30. It will also be appreciated that the first 

outlet 34 may be operable to discharge other materials from the chamber 30. The 

tank 12 may include a discharge assembly 36 including a base 38 and a 

deflector plate 40. The discharge assembly 36 may be mounted within the 

chamber 30 of the tank 12. The base 38 may be cylindrically shaped and 

disposed adjacent the first axial end 26 of the tank 12. The base 38 may define a 

plurality of radially extending apertures 42 in fluid communication with the first 

outlet 34. The deflector plate 40 may be conically shaped. The base of the 

deflector plate 40 may be disposed adjacent to the base 38 of the discharge 

assembly 36. 

[0032] 	The second axial end 28 of the tank 12 includes a second 

outlet 44. The second outlet 44 may extend in a second axial direction (opposite 

the first axial direction) from the second axial end 28. In one configuration, the 

second outlet 44 is an oil and gas outlet in fluid communication with the chamber 

30. In this regard, the second outlet 44 is generally operable to discharge oil and 

gas from the chamber 30. 	It will also be appreciated that the second outlet 44 

may be operable to discharge other materials from the chamber 30. It will also be 

appreciated that the second outlet 44 can be at any suitable location of the tank 

12, and can have wall-through and vessel exits may have different mechanical 

designs. 
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[0033] 	The tank 12 may further include an inlet 46 and a third outlet 

48. The inlet 46 may be a radially extending aperture in the sidewall of the tank 

12. 	In 	one 	configuration, 	the 	inlet 46 	is 	an 	oil, 	gas 	and water inlet 	in fluid 

communication with the chamber 30. In this regard, the inlet 46 is generally 

operable to dispense an oil, gas and water mixture into the chamber 30. The third 

outlet 48 is a radially extending aperture in the sidewall of the tank 12. It will also 

be 	appreciated 	that 	the 	third 	outlet 	48 	may 	have 	other 	locations 	and 

configurations within the scope of the present disclosure. In one configuration, 

the third outlet 48 	is an oil 	and gas outlet in fluid communication with the 

discharge tube 16. In this regard, the third outlet 48 is generally operable to 

discharge oil and gas from the chamber 30. 	As illustrated, in one configuration, 

the inlet 46 is located axially above (relative to the view in FIG. 1) the third outlet 

48. 

[0034] 	The particular reference to FIGS. 3 and 4, the separation 

assembly 14 is disposed within the chamber 30 of the tank 12. The separation 

assembly 14 includes an inner cylinder 50, first guide vane 54, a second guide 

vane 56, and a plurality of support arms 58. As illustrated, in one configuration, 

the inner cylinder 50 is substantially coaxially located within the tank 12. The 

inner cylinder 50 extends along its axis 190 (shown in FIG. 10) between first and 

second axial ends 52a, 52b, defining an inner chamber 53. 	The first axial end 

52a may be generally open and face the first axial end 26 of the tank 12. The 

second axial end 52b may be closed and face the second axial end 28 of the 

tank. In this regard, the second axial end 52b of the inner cylinder 50 may include 
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a substantially circular portion 60 generally sealing the second axial end of the 

inner cylinder (shown in FIG 11). 	Closing the second axial end 52b of the inner 

cylinder 50 helps to prevent the flow of water or other fluid in the first axial 

direction within the inner chamber 53 of the inner cylinder 50, and also allows for 

the formation of a gas bubble or air pocket within the inner chamber 53 adjacent 

to the second axial end 52b of the inner cylinder 50. 

[0035] 	The first guide vane 54 may extend helically and coaxially 

about the outer periphery of the inner cylinder 50, defining a radially extending 

gap 	56 	between 	the 	guide 	vane 	54 	and 	the 	inner cylinder 50. 	In 	one 

configuration, the first guide vane 54 extends approximately three hundred sixty 

degrees about the inner cylinder 50. It will be appreciated, however, that the first 

guide vane 54 may extend any number of revolutions, or fractions thereof, about 

the outer periphery of the inner cylinder 50 within the scope of the present 

teachings. Referring additionally to FIG. 8, the first guide vane 54 may include a 

substantially planar surface 59 defining an angle a with the radius of the inner 

cylinder 50. In one configuration, the angle a is approximately seven and one-

tenth degrees, such that the surface 59 slopes radially inward relative to the inner 

cylinder 50 (i.e., the angle a is seven and one-tenth degrees above a line defined 

by the radius of the inner cylinder 50, relative to the view in FIG. 1). It will be 

appreciated, however, that the angle a may have other values within the scope of 

the present teachings. With particular reference to FIG. 4, the inlet 46 may be 

located in the tank 12 such that the inlet 46 is axially aligned with a portion of the 

first guide vane 54. Accordingly, fluid entering the tank 12 in the radial direction 
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through the inlet 46 may define an angle a with the planar surface 59 of the first 

guide vane 54. The angle a may be substantially equal to the angle a, such that 

the flow of fluid through the compact flotation unit 10 is smooth and/or generally 

laminar, thus providing enhanced separation of the oil, water, and/or gas. 

[0036] 	The second guide vane 56 may extend coaxially about the 

outer periphery of the inner cylinder 50, and may urge the fluid in the chamber 30 

to orbit about the outer periphery of the inner cylinder 50. As illustrated in FIG. 4, 

the second guide vane 56 may be located axially below the first guide vane 54, 

such that the second guide vane is located substantially adjacent to the first axial 

end 52a of the inner cylinder 50. 	In one configuration, the second guide vane 56 

extends approximately three hundred sixty degrees about the outer periphery of 

the inner cylinder 50. It will be appreciated, however, that the second guide vane 

56 may extend less than three hundred sixty degrees about the outer periphery 

of the inner cylinder 50, such that first and second ends 62, 64 of the guide vane 

56 define a gap therebetween. The second guide vane 56 may include a 

substantially planar surface 60 defining an angle 8 with the radius of the inner 

cylinder 50, as also shown in FIG. 8. The planar surface 60 may be adjacent to 

the outer periphery of the inner cylinder 50. In one configuration, the angle 8 is 

approximately fifteen degrees, such that the surface 60 slopes radially outward 

relative to the inner cylinder 50 (i.e., the angle 8 is fifteen degrees below a line 

defined by the radius of the inner cylinder 50, relative to the view in FIG. 1). It will 

be appreciated, however, that the angle 8 may have other values within the 

scope of the present teachings. 
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[0037] 	Referring 	to 	FIG. 	6 	for 	illustration 	purposes, 	in 	some 

embodiments, the first and second ends, 62 and 64, may overlap. In some other 

embodiments the first and second ends, 62 and 64, may be orientated in such 

way that there exists a gap between the first and second ends, 62 and 64, from 

both an axially extending and circumferentially extending perspective; while in yet 

other embodiments, the first and second ends, 62 and 64, are aligned from a 

circumferentially perspective, while there exists an axial gap (such as that shown 

in FIG. 9 as D1, with the circumferential alignment being shown in FIG. 7). 

[0038] 	As illustrated in FIGS. 9 and 11, the second guide vane 56 

may extend about the periphery of the inner cylinder 50 in a helical configuration, 

including any number of revolutions, or fractions thereof, within the scope of the 

present teachings. In one configuration, the helical configuration of the second 

guide vane 56 may extend about the outer periphery of the inner cylinder 

approximately three hundred sixty degrees. The pitch of the second guide vane 

56 may be such that the first end 62 of second guide vane 56 is separated or 

axially offset from the second end 64 of the second guide vane 56 by an axially 

extending 	distance 	D1. 	In 	one 	configuration, 	the 	distance 	D1 	may 	be 

approximately one centimeter. It will be appreciated, however, that the distance 

D1 may be more than or less than one centimeter. For example, the distance D1 

may be equal or greater than about one tenth of a centimeter and less than about 

forty centimeters (or any point within this range). The distance D1 separating the 

first end 62 from the second end 64 may help gas bubbles and oil droplets 

contained in the fluid within the chamber 30 to move in the second axial direction 
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within the chamber 53 of the inner cylinder 50. Indeed, the second guide vane 56 

may be movably coupled to the inner cylinder 50, and the distance D1, or gap, 

between the first end 62 and second end 64 may mechanically adjust based 

upon a fluid flow rate through the gap. For example, the distance D1 	may 

increase as the fluid flow rate increases. The shape of the gap between the first 

end 62 and second end 64 may take any suitable shape, such as a rectangular 

shape, circular shape, quadratic shape, or a pipe rack shape. 

[0039] 	The configuration of the first and second guide vanes 54, 56 

allows for a two stage method of separating the oil, gas and water mixture that is 

provided through the inlet 46. In one stage of the method, the mixture may 

contact and follow the surface 59 of the first guide fane 54. In another stage of 

the method, the mixture may contact and follow the surface 60 of the second 

guide vane 56, before entering the inner cylinder 50 between the first and second 

ends 62, 64 of the second guide vane. Indeed, the size and shape of the first 

guide vane 54, second guide vane 56, and inner cylinder 50 may be such that 

gas bubbles and oil drops entering the inner cylinder have a co-current flow with 

water toward the discharge tube 16. 

[0040] 	The support arms 58 may generally extend radially between 

the tank 12 and the inner cylinder 50 to secure and support the inner cylinder 50 

within the tank 12. In one configuration, three support arms 58 extend from the 

second axial end 52b of the inner cylinder 50. It will be appreciated, however, 

that the inner cylinder 50 may include other numbers and configurations of 

support arms 58 within the scope of the present teachings. For example, as 
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[0041] 	In one illustrative embodiment, with particular reference to 

FIG. 3, the discharge tube 16 extends between a first end 66 and a second end 

68. The first end 66 	is 	in fluid 	communication with the third outlet 48. As 

illustrated, 	although 	not 	limited 	thereto, 	the 	discharge 	tube 	16 	may 	be 

substantially L-shaped, including a first portion 70 and a second portion 72; 

however any suitable shape of the discharge tube may be used. The first portion 

70 may extend in the axial direction within the chamber 53 of the inner cylinder 

50, such that the second end 68 of the discharge tube 16 is disposed within, and 

in fluid communication with, the upper one-half of the inner cylinder 50 (relative to 

the view in FIG. 3). In one configuration, the second end 68 of the discharge tube 

16 is substantially adjacent to the second axial end 52b of the inner cylinder 50. 

Locating the second end 68 of the discharge tube 16 substantially adjacent to the 

second axial end 52b of the inner cylinder 50 helps to ensure that the second 

end 68 is in fluid communication with the gas bubble or air pocket formed within 

the chamber 53. The joint between the first end 66 and second end 68 of the 

discharge tube 16 may be radially centered with respect to the second guide 

vane 56, as shown in FIG. 5, or may instead be adjacent the wall of the cylinder 

50, as shown in FIG. 6. Referring again to FIG. 3, it will appreciated that the 

discharge tube 16 may have other shapes and configurations within the scope of 

the present disclosure, such that the first end 66 is in fluid communication with 

the third outlet 48 and the second end is substantially adjacent to the second 

axial end 52b of the inner cylinder 50. 
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[0042] 	Further, 	as shown 	in 	Figures 	1-3, the tank 	12 may be 

assembled using radially extending flanges. However, any suitable construction 

technique, or feature, may be used to form the tank 12, including, but not limited 

to, a single contiguous sealed vessel formed by welding the first and second 

axial ends 26 and 28, to the cylindrical shape. 

[0043] 	The foregoing description of the embodiments has been 

provided for purposes of illustration and description. 	It is not intended to be 

exhaustive 	or to 	limit 	the 	disclosure. 	Individual 	elements 	or features 	of a 

particular embodiment are generally not limited to that particular embodiment, 

but, where applicable, are interchangeable and can 	be used in a selected 

embodiment, even if not specifically shown or described. The same may also be 

varied in many ways. Such variations are not to be regarded as a departure from 

the disclosure, and all such modifications are intended to be included within the 

scope of the disclosure. 

15 



CLAIMS 

What is claimed is.  

1. An apparatus comprising: 

a tank having a fluid inlet; 

a cylinder disposed within the tank and having an open end; 

a first guide vane disposed about the cylinder, the first guide vane having a 

portion axially aligned with the fluid inlet; and 

a second guide vane disposed about the cylinder adjacent the open end 

thereof and including a first end and a second end, the first end of the second 

guide vane being axially offset from the second end of the second guide vane. 

2. The apparatus of claim 1, wherein the first and second guide vanes 

are helical in shape; and wherein the first guide vane has a helical pitch greater 

than a helical pitch of the second guide vane. 

3. The apparatus of claim 1, wherein the first and second guide vanes 

are helical in shape; and wherein the first and second guide vanes extend an equal 

amount outwardly from the cylinder. 

4. The apparatus of claim 1, wherein the first guide vane extends 

coaxially about an outer periphery of the cylinder, defining a radially extending gap 

between the first guide vane and the cylinder. 
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5. The apparatus of claim 	1, wherein the first guide vane has a 

substantially planar surface defining an angle with respect to a radius of the 

cylinder. 

6. The apparatus of claim 5, wherein the fluid inlet is shaped such that 

fluid 	entering 	the tank therethrough 	defines 	an 	angle with 	respect to 	the 

substantially planar surface of the first guide vane that is substantially equal to the 

angle defined with by the substantially planar surface with respect to the radius of 

the cylinder. 

7. The apparatus of claim 1, wherein the second guide vane extends 

from an outer periphery of the cylinder. 

8. The apparatus of claim 1, wherein the first end of the second guide 

vane overlaps the second end of the second guide vane. 

9. The apparatus of claim 1, wherein the first end of the second guide 

vane defines an axial and circumferential gap with respect to the second end of 

the second guide vane. 

10. The apparatus of claim 1, wherein the first end of the second guide 

vane is axially aligned with the second end of the second guide vane but 

circumferentially spaced apart therefrom. 
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11. The apparatus of claim 1, wherein the second guide vane has a 

substantially planar surface defining an angle with respect to a radius of the 

cylinder such that the substantially planar surface slops radially outwardly relative 

to the cylinder. 

12. The apparatus of claim 1, wherein the tank has a top and a bottom; 

wherein the cylinder also has a closed end; and wherein the cylinder is disposed 

within the tank such that the closed end thereof is adjacent to, and spaced apart 

from, the top of the tank. 

13. The apparatus of claim 1, wherein the tank has a fluid outlet; further 

comprising a discharge tube at least partially disposed within the cylinder and in 

fluid communication with the fluid outlet; and wherein the first guide vane, the 

second guide vane, and the cylinder are shaped and disposed with respect to each 

other such that gas bubbles and oil drops entering the cylinder have a co-current 

flow with water toward the discharge tube. 

14. The apparatus of claim 1, wherein the second guide vane is movably 

coupled to the cylinder; wherein the axial offset between the first end of the second 

guide vane and the second end of the second guide vane defines a gap that 

adjusts based upon a rate of flow of fluid therethrough. 

15. A method comprising: 
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accepting flow of a mixture comprising water, a hydrocarbon containing 

liquid not miscible with the water, and a gas through a pipeline; 

separating the hydrocarbon containing liquid and the gas from the water by 

feeding the mixture through an apparatus comprising: 

a tank having a fluid inlet in fluid communication with the pipeline and 

at least one fluid outlet, 

a cylinder disposed within the tank and having an open end, 

a first guide vane disposed about the cylinder, the first guide vane 

having a portion axially aligned with the fluid inlet, and 

a second guide vane disposed about the cylinder adjacent the open 

end thereof and including a first end and a second end, the first end of the 

second guide vane being axially offset from the second end of the second 

guide vane; and 

expelling at least one of a portion of the gas and the hydrocarbon containing 

liquid from the cylinder through a discharge tube at least partially disposed within 

the cylinder in fluid communication with the at least one fluid outlet. 

16. The method of claim 15, wherein the second guide vane has a 

substantially planar surface defining an angle with respect to a radius of the 

cylinder such that the substantially planar surface slops radially outwardly relative 

to the cylinder. 

17. A compact flotation unit comprising: 
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a tank having a fluid inlet; 

a cylinder disposed within the tank and having an open end and a closed 

end, the disposition of the cylinder within the tank being such that during operation, 

the closed end of the cylinder is below a surface of fluid within the tank; 

a first helical 	guide vane disposed 	about the cylinder and 	having 	a 

substantially planar surface defining an angle with respect to a radius of a portion 

of the cylinder axially aligned with the fluid inlet; 

wherein 	the 	fluid 	inlet 	is 	shaped 	such 	that 	fluid 	entering 	the 	tank 

therethrough defines an angle with respect to the substantially planar surface of 

the first guide vane that is substantially equal to the angle defined with by the 

substantially planar surface with respect to the radius of the cylinder; 

a second guide vane disposed about the cylinder adjacent the open end 

thereof and including a first end and a second end, the first end of the second 

guide vane being axially offset from the second end of the second guide vane 

wherein the second guide vane has a substantially planar surface defining 

an angle with respect to a radius of the cylinder such that the substantially planar 

surface slops radially outwardly relative to the cylinder. 

18. 	The compact flotation unit of claim 17, wherein the first and second 

guide vanes are helical in shape; and wherein the first guide vane has a helical 

pitch greater than a helical pitch of the second guide vane. 
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19. The compact flotation unit of claim 17, wherein the first and second 

guide vanes extend an equal amount outwardly from the cylinder. 

20. The compact flotation unit of claim 17, wherein the first guide vane 

extends coaxially about an outer periphery of the cylinder, defining a radially 

extending gap between the first guide vane and the cylinder. 
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