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SYSTEM AND METHOD OF FLUID TRANSFER 
USING DEVICES WITH ROTATABLE HOUSINGS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application is a continuation in part 
application from the US. patent application titled “Pressur 
iZed Vapor Cycle Liquid Distillation” With inventors David 
F. Bednarek, Jason A. Demers, Timothy P. Duggan, James L. 
Jackson, Scott A. Leonard, David W. McGill, and Kingston 
OWens, ?led Nov. 13, 2003 (Ser. No. not yet assigned), 
Which is hereby incorporated herein by reference. 

TECHNICAL FIELD 

[0002] The present invention relates to transferring ?uids 
betWeen systems and Within a system, and more particularly 
to ?uid transfer systems that include a rotatable housing. 

BACKGROUND ART 

[0003] Pumps are a common means to transfer ?uids 
Within a system or betWeen tWo systems. The use of pumps, 
hoWever, has disadvantages. Pumps are typically dynamic 
devices With a plurality of moving parts that are subject to 
aging, Wear, and breakage. Thus, pumps require continuous 
monitoring and maintenance, Which requires shut doWn of a 
system and labor to service and monitor the pump, Pumps 
also have a ?nite operating lifetime; even With constant 
maintenance, sudden failure of the pump Without Warning 
may occur. Finally, pumps require continuous poWer in 
order to operate. Such poWer usage may expend a substantial 
amount of energy, Which can substantially decrease the 
energy ef?ciency of a process. Thus, a need eXists for 
devices and methods of transferring ?uids that reduce the 
maintenance effort required and failure rate of pump 
devices, While utiliZing less poWer in order to achieve ?uid 
transport. 

SUMMARY OF THE INVENTION 

[0004] A ?uid transfer system, in accord With a ?rst 
embodiment of the invention includes a rotatable housing 
that de?nes at least a part of a boundary of a ?rst chamber; 
a ?uid-drive element attached to the rotatable housing; and 
a conduit for transferring ?uids. The ?uid-drive element is 
con?gured to force ?uid through the conduit When the 
rotatable housing rotates. The rotatable housing may include 
a shaft to Which the ?uid-drive element is attached, and may 
also be a portion of a liquid ring pump. 

[0005] Other related embodiments of the invention may 
nest the ?rst chamber in a second chamber. In such embodi 
ments, the ?uid drive element may be an impeller of a 
centrifugal pump, With the impeller located outside the ?rst 
chamber. A pitot tube may be attached to a stationary 
boundary of the second chamber to transfer ?uid. The pitot 
tube may be threaded through a holloW portion of a shaft of 
the rotatable housing. 

[0006] In a second embodiment of the invention, a ?uid 
transfer system includes a rotatable housing that de?nes at 
least a part of a boundary of a ?rst chamber; and a pitot tube 
for transferring ?uids, the pitot tube con?gured such that 
?uid is driven into the pitot tube When the rotatable housing 
rotates. The pitot tube may be attached to or detached from 
the rotatable housing. The system may further include a 
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partially enclosed track attached to the rotatable housing for 
holding ?uid, Wherein the pitot tube is con?gured to transfer 
?uid from the partially enclosed track When the rotatable 
housing rotates. The rotatable housing may be a portion of 
a liquid ring pump. The system may also include a second 
chamber capable of holding ?uid, Wherein the ?rst chamber 
is nested in the second chamber, and a pitot tube connects 
the ?rst chamber and the second chamber. 

[0007] A ?uid transfer system in third embodiment of the 
invention includes a rotatable housing de?ning at least a part 
of a boundary of a ?rst chamber; a second chamber capable 
of holding ?uid, the ?rst chamber being nested in the second 
chamber; and a conduit connecting the ?rst chamber and the 
second chamber, Wherein the conduit is con?gured such that 
?uid is driven through the conduit When a pressure differ 
ence eXists betWeen the ?rst chamber and the second cham 
ber. The rotatable housing may be a portion of a liquid ring 
pump. Fluid may be driven from the second chamber to the 
?rst chamber When pressure in the second chamber is higher 
than pressure in the ?rst chamber. 

[0008] A ?uid transfer system according to a fourth 
embodiment of the invention includes a rotatable housing 
de?ning at least a part of a boundary of a ?rst chamber 
capable of holding ?uid; a second chamber capable of 
holding ?uid, the ?rst chamber nested in the second cham 
ber; a conduit for transferring ?uid betWeen the ?rst cham 
ber and second chamber; and a baf?e attached to a stationary 
boundary of the second chamber, the baf?e con?gured to 
keep a conduit opening submerged in ?uid in the second 
chamber When the rotating housing rotates. The rotatable 
housing may be a portion of a liquid ring pump. The system 
may further include a pump con?gured to drive ?uid through 
the conduit betWeen the ?rst chamber and the second 
chamber. 

[0009] In a ?fth embodiment of the invention, a ?uid 
transfer system includes a rotatable housing de?ning at least 
a part of a boundary of a ?rst chamber; a second chamber 
capable of holding ?uid, the ?rst chamber being nested in 
the second chamber; and a conduit connecting the ?rst 
chamber and the second chamber, Wherein the conduit is 
con?gured such that ?uid is driven through the conduit by a 
pump. 

[0010] Embodiments of the invention may also be directed 
toWard methods of transferring ?uid betWeen tWo contain 
ers. Such methods include the steps of providing a conduit 
to connect a ?rst container and a second container, each 
container holding ?uid; and rotating at least part of a 
boundary of the ?rst container to drive ?uid into the conduit 
to transfer ?uid betWeen the ?rst container and the second 
container. Alternatively, a method of transferring ?uid 
betWeen a liquid ring pump and a ?uid reservoir includes the 
steps of providing a liquid ring pump With a rotatable 
housing; providing a conduit to connect the liquid ring pump 
With a ?uid reservoir; and rotating the rotatable housing to 
drive ?uid into the conduit to transfer ?uid betWeen the 
liquid ring pump and the ?uid reservoir. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] The foregoing features of the invention Will be 
more readily understood by reference to the folloWing 
detailed description, taken With reference to the accompa 
nying draWings, in Which: 
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[0012] FIG. 1 is an isometric vieW of a liquid ring pump, 
the features of Which may be used in conjunction With some 
embodiments of the invention; 

[0013] FIG. 2 is a side-vieW of various embodiments of 
the invention that include a rotatable housing nested in 
another chamber With radially oriented baf?es, the housing 
attached to pitot tubes to transfer ?uid; 

[0014] FIG. 3 is a side-vieW of embodiments of the 
invention Which utiliZe a rotatable housing that includes a 
shaft, the shaft attached to a ?uid-drive element to displace 
?uid into a tube to transfer ?uid; 

[0015] FIG. 4 is a side-vieW of embodiments of the 
invention that include a rotatable housing that includes a 
shaft, the shaft attached to an impeller of a pump to displace 
?uid, and the use of a normal pump; and 

[0016] FIG. 5 is a side-vieW of embodiments of the 
invention that utiliZe a tube to transfer ?uid from one region 
to another based on a pressure difference betWeen the tWo 
regions. 

DETAILED DESCRIPTION OF SPECIFIC 
EMBODIMENTS 

[0017] De?nitions. As used in this description and the 
accompanying claims, the folloWing terms shall have the 
meanings indicated, unless the context otherWise requires: 

[0018] Fluid refers to a liquid, a gas, any mixture of a 
liquid and a gas, or a liquid entrained With gases and/or 
solids. In many of the embodiments described herein, the 
?uid transfer systems typically transfer liquids, or liquids 
With amounts of gases dissolved or present as bubbles. The 
systems, hoWever, are not necessarily limited to transport of 
the speci?c ?uids described therein. 

[0019] A conduit is a device capable of directing the ?oW 
of ?uid in a path from at least one location to another 
location. Conduits are not restricted in terms of the types of 
shapes, siZes, and materials that may be utiliZed. Conduits 
may enclose the path that ?uid is directed along, or may be 
partially exposed to the environment. Non-limiting 
examples of conduits include pipes, ducts, tubes, channels, 
and canals. Some embodiments of the invention as described 
herein, refer to the use of tubes. Such embodiments, hoW 
ever, may be practiced With any appropriate conduit, as is 
readily understood by those skilled in the art. For example, 
a pitot tube may be any appropriate conduit for directing a 
?uid, Which may be undergoing convection, from one loca 
tion to another. 

[0020] In some embodiments of the present invention, a 
rotatable housing is used to drive ?uid into a tube to transfer 
the ?uid from one place to another. The rotatable housing 
may be part of a larger system. For example, a liquid ring 
pump 100, as depicted in FIG. 1 and described in the US. 
patent application titled “Pressurized Vapor Cycle Liquid 
Distillation” With inventors David F. Bednarek, Jason A. 
Demers, Timothy P. Duggan, James L. Jackson, Scott A. 
Leonard, David W. McGill, and Kingston OWens, ?led Nov. 
13, 2003 (Ser. No. not yet assigned), may include a rotatable 
housing 10 to help improve the ef?ciency of the liquid ring 
pump 100. Fluid transfer betWeen a ?uid reservoir 30 and an 
inner chamber 12 is regulated to maintain the appropriate 
amount of ?uid in each section 12, 30 of the pump 100. 
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[0021] In FIG. 1, ?uid transfer betWeen the reservoir 30 
and an inner chamber 12 is achieved using a siphon pump 
32. Alternatively, other types of pumps may be used to 
transfer ?uid. For example, a centrifugal pump 385 may be 
used to transfer the ?uid, as depicted in FIG. 4. Fluid 
transfer, hoWever, may be achieved Without the use of a 
conventional pump. Thus, embodiments of the invention 
may enable ?uid transfer Without the need to provide a 
separate head source devoted to driving ?uid ?oW. In some 
embodiments of the invention, the motion of a rotating 
housing is used to drive a ?uid-drive element, causing ?uid 
transfer by forcing ?uid through a tube. Other embodiments 
of the invention attach a pitot tube to the rotating housing, 
the movement of the housing driving ?uid transfer through 
the pitot tube. In some embodiments of the invention, the 
rotatable housing may include a rotatable housing shaft that 
rotates in sync With the outer housing (such as shoWn by an 
element 53 in FIG. 1); the pitot tube or ?uid-drive element 
may be attached to the rotatable housing via attachment to 
the rotatable housing shaft. Still other embodiments of the 
invention rely on a pressure difference betWeen tWo con 
tainers to drive ?uid transfer betWeen the containers. Pre 
ferred embodiments of the invention include a chamber 
being nested in another chamber, ?uid transfer taking place 
betWeen the chambers. Some embodiments of the invention 
demonstrating ?uid transfer are made With reference to a 
liquid ring pump With a rotatable housing nested in an 
external housing, an example of Which is depicted in FIG. 
1. The use of such embodiments, hoWever, is not limited to 
the context of liquid ring pumps or nested containers as 
speci?cally described herein. 

[0022] Some embodiments of the invention are directed to 
the use of pitot tubes to drive the ?oW of ?uids betWeen an 
inner liquid ring region 12 of a liquid ring pump and an 
outer, loWer reservoir region 30 enclosing the inner region as 
depicted in FIG. 2. Such embodiments may be used to 
replace devices such as the siphon pump utiliZed in FIG. 1 
to move ?uid from the reservoir 30 into the chamber 12. The 
?oW rate of ?uid transport through the pitot tubes is a 
function of the speed of the housing 10 rotation, the length 
of the pitot tube, the total vertical displacement achieved by 
the pitot tube, and the underlying ?uid properties. 

[0023] In one embodiment of the invention depicted in 
FIG. 2, a pitot tube 310 transfers ?uid from the reservoir 30 
into the chamber 12. The pitot tube 310 is attached and 
stationary relative to a rotating housing 10 such that the tube 
310 rotates as the housing 10 rotates. The opening 311 of the 
pitot tube 310 is oriented such that the face of the opening 
311 is driven through the reservoir ?uid 330 as the housing 
10 rotates. Fluid is thus pushed in the opening 311, through 
the tube 310, and out the other opening 312 into the liquid 
ring chamber 12. 

[0024] Embodiments of the invention that transfer ?uid, 
from the reservoir region 30 to the inner chamber 12 may 
utiliZe one or more baf?es that are attached to the stationary, 
exterior housing 25 in the reservoir region 30 as shoWn in 
FIG. 2. The baf?es are con?gured to disrupt the ?oW of ?uid 
induced by the rotation of the housing 10. In a particular 
embodiment of the invention, baf?es 340 are radially ori 
ented to keep a tube opening 311 submerged in ?uid 330 by 
altering the ?uid ?oW induced by the rotation of the housing 
10, as depicted in FIG. 2. Without baf?es, a circulation 
pattern of ?uid in the reservoir region 30 may expose 
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opening 311 to a region Without liquid causing gas to be 
entrained into the liquid ring region or, due to relative ?uid 
motion, the opening 311 Would not be driven into the ?uid 
With suf?cient relative velocity to push the ?uid up the tube 
310. Though the use of baf?es is illustrated With the use of 
a pitot tube as shoWn in FIG. 2, other embodiments of the 
invention may utiliZe baf?es to maintain tube opening 
submersion When the ?uid in the tube is driven by other 
mechanisms (e.g., pumps). 
[0025] In another embodiment of the invention depicted in 
FIG. 2, a pitot tube 320 is positioned to protrude from the 
chamber 12 to transfer ?uid into the chamber 12. Apartially 
enclosed track 325 is attached to, the rotating housing 10 to 
capture liquid that leaks from the chamber 12 as the housing 
10 rotates. The pitot tube 320 is detached from the rotatable 
housing 10 such that the tube 320 maintains a ?xed, or 
relatively ?xed position, vis a vis the exterior housing 25. 
The pitot tube 320 is oriented such that rotation of the 
housing 10 drives the ?uid into the face of opening 321. 
Fluid moves through the pitot tube 320 and out the other 
opening 322, to be deposited into the chamber 12. Alterna 
tively, a pitot tube (not shoWn) located in the upper region 
of the chamber 12 transfers ?uid from the liquid ring pump 
region into the reservoir 30. 

[0026] Another embodiment of the invention utiliZing 
pitot tubes in depicted in FIG. 3. In this embodiment, a 
?uid-driving element 370 is attached to a rotatable housing 
10 through a rotating housing shaft 50. Alternatively, the 
?uid-drive element 370 may be af?xed to the ?oor of the 
rotatable housing 10. Rotation of the housing 10 moves the 
?uid-driving element through ?uid 330 contained Within the 
reservoir 30, causing the ?uid 330 to circulate. Pitot tube 390 
is attached to a stationary boundary 25 of the reservoir 30. 
The pitot tube 390 is oriented such that circulating ?uid 330 
is driven into the entrance 391 of the pitot tube 390, and out 
the back end 392, Where the transferred ?uid is deposited 
into the chamber 12. Alternatively, a pitot tube 315 may be 
threaded through a holloW shaft 50, the shaft 50 being 
attached to the rotatable housing 10. Thus, the ?uid-driving 
element 370 drives ?uid 330 into face 316, ?uid exiting the 
tube 315 out the opposite face 317 and into the bottom of the 
chamber 12. Pitot tubes may also be con?gured to drive ?uid 
out of the reservoir 30 and into other regions of a system. 

[0027] In a related embodiment of the invention, a ?uid 
driving element may be an impeller of a centrifugal pump 
Which is used to transfer ?uids from one place to another. In 
an embodiment of the invention depicted in FIG. 4, the 
rotatable housing 10 is connected to an impeller 350 through 
the shaft 51 of the rotatable housing such that rotation of the 
housing 10 causes the impeller 350 to rotate. Alternatively, 
the impeller may be attached to the ?oor of the rotatable 
housing 10. The impeller 350 is housed in a centrifugal 
pump 380, and con?gured to draW ?uid from the reservoir 
30, and displace the ?uid into the liquid ring chamber 12 via 
tube 381. Other pieces of the centrifugal pump 380 (e.g., the 
housing of the pump) may be con?gured not to rotate With 
the housing 10. The impeller 350 may be any shape that 
results in ?uid being draWn from the reservoir 30 to the inner 
chamber 12. A conventional centrifugal pump 385, or any 
other appropriate pump, may also be used instead of the 
pump 380. 

[0028] FIG. 5 depicts another embodiment of the inven 
tion Wherein passive pressure difference may be utiliZed to 
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drive ?uid ?oW. If the pressure in reservoir 30 is greater than 
the pressure in chamber 12, a tube 360 may be used to pass 
?uid from the reservoir 30 to the chamber 12, the pressure 
difference driving the ?oW. The reservoir 30 and chamber 12 
are each sealed to suf?ciently maintain a pressure difference 
betWeen the chambers, the characteristics of the tube 360 
and the pressure difference dictating the ?oW rate betWeen 
the tWo containers. The tube used to transfer ?uid betWeen 
the chamber 12 and the reservoir 30 may feed ?uid through 
the bottom of the rotatable housing 10, or through to the top 
of the chamber 12, as shoWn With tube 365. These embodi 
ments of the invention may be practiced With or Without the 
rotating housing 10. Apressure difference may also be used 
to drive ?uid motion to other parts of a system as Well. 

[0029] In some of the embodiments of the invention 
previously described Where a liquid ring pump may be 
utiliZed, ?uid transfer may be enabled With the liquid ring 
pump being positioned in various orientations. Thus, in 
accord With embodiments of the invention, ?uid transfer 
may take place Whether the liquid ring pump is positioned 
horiZontally or vertically. The precise positioning of tubes, 
?uid-drive elements, and other features of the ?uid transfer 
systems may be adjusted depending upon the orientation of 
the liquid ring pump. 

[0030] While the invention has been described in connec 
tion With speci?c embodiments thereof, it Will be understood 
that it is capable of further modi?cation as Will be apparent 
to those skilled in the art. All such variations and modi? 
cations are intended to be Within the scope of the present 
invention as de?ned in the speci?cation. 

1. A ?uid transfer system comprising: 

a rotatable housing de?ning at least a part of a boundary 
of a ?rst chamber; 

a ?uid-drive element attached to the rotatable housing; 
and 

a conduit for transferring ?uids, Wherein the ?uid-drive 
element is con?gured to force ?uid through the conduit 
When the rotatable housing rotates. 

2. A ?uid transfer system according to claim 1, Wherein 
the rotatable housing includes a shaft, and the ?uid-drive 
element is attached to the shaft of the rotatable housing. 

3. A ?uid transfer system according to claim 1, Wherein 
the rotatable housing is a portion of a liquid ring pump. 

4. A ?uid transfer system according to claim 1 further 
comprising a second chamber for containing ?uid, Wherein 
the ?rst chamber is nested in the second chamber. 

5. A ?uid transfer system according to claim 4, Wherein 
the ?uid-drive element is an impeller of a centrifugal pump, 
the impeller located outside the ?rst chamber. 

6. A ?uid transfer system according to claim 4, Wherein 
the ?uid-drive element is located outside the ?rst chamber, 
and the conduit is a pitot tube attached to a stationary 
boundary of the second chamber. 

7. A ?uid transfer system according to claim 6, Wherein 
the pitot tube is routed through a holloW portion of a shaft 
that is included in the rotatable housing. 

8. A ?uid transfer system comprising: 

a rotatable housing de?ning at least a part of a boundary 
of a ?rst chamber; and 
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a pitot tube for transferring ?uids, the pitot tube con?g 
ured such that ?uid is driven into the pitot tube When 
the rotatable housing rotates. 

9. A ?uid transfer system according to claim 8, Wherein 
the pitot tube is attached to the rotatable housing. 

10. A ?uid transfer system according to claim 8, Wherein 
the pitot tube is detached from the rotatable housing. 

11. A ?uid transfer system according to claim 10 further 
comprising a partially enclosed track attached to the rotat 
able housing for holding ?uid, Wherein the pitot tube is 
con?gured to transfer ?uid from the partially enclosed track 
When the rotatable housing rotates. 

12. A ?uid transfer system according to claim 8, Wherein 
the rotatable housing is a portion of a liquid ring pump. 

13. A ?uid transfer system according to claim 8 further 
comprising a second chamber capable of holding ?uid, 
Wherein the ?rst chamber is nested in the second chamber, 
and the pitot tube connects the ?rst chamber and the second 
chamber. 

14. A ?uid transfer system comprising: 

a rotatable housing de?ning at least a part of a boundary 
of a ?rst chamber; 

a second chamber capable of holding ?uid, the ?rst 
chamber being nested in the second chamber; and 

a conduit connecting the ?rst chamber and the second 
chamber, Wherein the conduit is con?gured such that 
?uid is driven through the conduit When a pressure 
difference exists betWeen the ?rst chamber and the 
second chamber. 

15. A?uid transfer system according to claim 14, Wherein 
the rotatable housing is a portion of a liquid ring pump. 

16. A?uid transfer system according to claim 14, Wherein 
?uid is driven from the second chamber to the ?rst chamber 
When pressure in the second chamber is higher than pressure 
in the ?rst chamber. 

17. A ?uid transfer system comprising: 

a rotatable housing de?ning at least a part of a boundary 
of a ?rst chamber capable of holding ?uid; 

a second chamber capable of holding ?uid, the ?rst 
chamber nested in the second chamber; 
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a conduit for transferring ?uid betWeen the ?rst chamber 
and second chamber; and 

a baf?e attached to a stationary boundary of the second 
chamber, the baf?e con?gured to keep an opening of a 
conduit submerged in ?uid in the second chamber When 
the rotating housing rotates. 

18. A?uid transfer system according to claim 17, Wherein 
the rotatable housing is a portion of a liquid ring pump. 

19. A ?uid transfer system according to claim 17 further 
comprising a pump con?gured to drive ?uid through the 
conduit betWeen the ?rst chamber and the second chamber. 

20. A method of transferring ?uid betWeen tWo containers 
comprising the steps of: 

providing a conduit to connect a ?rst container and a 
second container, each container holding ?uid; and 

rotating at least part of a boundary of the ?rst container to 
drive ?uid into the conduit to transfer ?uid betWeen the 
?rst container and the second container. 

21. A method of transferring ?uid betWeen a liquid ring 
pump and a ?uid reservoir comprising the steps of: 

providing a liquid ring pump With a rotatable housing; 

providing a conduit to connect the liquid ring pump With 
a ?uid reservoir; and 

rotating the rotatable housing to drive ?uid into the 
conduit to transfer ?uid betWeen the liquid ring pump 
and the ?uid reservoir. 

22. A ?uid transfer system comprising: 

a rotatable housing de?ning at least a part of a boundary 
of a ?rst chamber; 

a second chamber capable of holding ?uid, the ?rst 
chamber being nested in the second chamber; and 

a conduit connecting the ?rst chamber and the second 
chamber, Wherein the conduit is con?gured such that 
?uid is driven through the conduit by a pump. 

* * * * * 


