
US 2015 0014147A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2015/0014147 A1 

Roth, Jr. (43) Pub. Date: Jan. 15, 2015 

(54) SYSTEMAND METHOD OF DESALINATING BOLD5/00 (2006.01) 
SEAWATER CO2F L/4 (2006.01) 

(52) U.S. Cl. 
(71) Applicant: Herbert J. Roth, Jr., Bloomfield, MI CPC. C02F I/04 (2013.01); C02F I/14 (2013.01); 

(US) BOID 3/06 (2013.01); B0ID 5/0051 (2013.01); 
BOID 5/0072 (2013.01); B0ID 5/006 

(72) Inventor: Herbert J. Roth, Jr., Bloomfield, MI (2013.01); C02F 2103/08 (2013.01) 
(US) USPC ............................................. 203/11; 202/173 

(21) Appl. No.: 13/937,255 (57) ABSTRACT 
Saline water from a body of water is desalinated using a water 

(22) Filed: Jul. 9, 2013 purification system. Chambers of a plurality of tanks are filled 
with a volume of saline water. The saline water is heated to 

Publication Classification increase a pressure and produce water vapor within the cham 
ber of each tank. A condensation valve disposed within a 

(51) Int. Cl. condensing tube is moved to an open position Such that the 
CO2F L/04 (2006.01) water vapor is released into a respective condensing tube. The 
BOID 3/06 (2006.01) water vapor is condensed to provide potable water. 

98 104 98 104   



ZZ 99 99 001. 

US 201S/0014147 A1 Jan. 15, 2015 Sheet 1 of 9 

09 

Patent Application Publication 

  



US 201S/0014147 A1 Jan. 15, 2015 Sheet 2 of 9 Patent Application Publication 

ZZ 99 99 00L 

! / 701 

09 

  



US 201S/0014147 A1 Jan. 15, 2015 Sheet 3 of 9 Patent Application Publication 

ZZ 99 99 001. 

! / 90 

Z9 09 

09 

  



US 201S/0014147 A1 Jan. 15, 2015 Sheet 4 of 9 Patent Application Publication 

ZZ 99 99 00|| 

! / 901 

  



US 201S/0014147 A1 Jan. 15, 2015 Sheet 5 of 9 Patent Application Publication 

09 

  



US 201S/0014147 A1 Jan. 15, 2015 Sheet 6 of 9 Patent Application Publication 

ZZ 99 99 00|| 

„rz01 
92 () 

09 

  

  



Patent Application Publication Jan. 15, 2015 Sheet 7 of 9 US 201S/0014147 A1 

  



Patent Application Publication Jan. 15, 2015 Sheet 8 of 9 US 201S/0014147 A1 

FIG -9 

FIG -10 

  



Patent Application Publication Jan. 15, 2015 Sheet 9 of 9 US 201S/0014147 A1 

  



US 2015/0014147 A1 

SYSTEMAND METHOD OF DESALINATING 
SEAWATER 

TECHNICAL FIELD 

0001. The present disclosure relates to a method and sys 
tem of desalinating saline water. 

BACKGROUND 

0002. Desalination refers to any of several processes that 
remove Some amount of Salt and other minerals from saline 
water. Saline water is desalinated to produce fresh water 
Suitable for human consumption or irrigation. One potential 
byproduct of desalination is salt. Desalination is used on 
many seagoing ships and Submarines. Most of the modern 
interest in desalination is focused on developing cost-effec 
tive ways of providing freshwater for human use. Along with 
recycled wastewater, this is one of the few rainfall-indepen 
dent water sources. 

SUMMARY 

0003) A water purification system is configured to operate 
in a body of water containing saline water. The water purifi 
cation system includes a first tank, a Subsequent tank, a first 
condensing tube, a Subsequent condensing tube, and at least 
one condensation valve. The first tank and the Subsequent 
tank are configured to be disposed within the body of water 
such that a top portion of each tank is above a water line of the 
body of water and a remainder of each tank is Submerged 
beneath the water line of the body of water. The first tank and 
the Subsequent tank each define a chamber, an inlet opening, 
an outlet opening, and a vent opening. The chamber is con 
figured for holding a volume of fluid. The inlet and outlet 
openings are near a bottom portion of the tank. The bottom 
portion is disposed opposite the top portion. The vent opening 
is defined in the top portion of the tank. The first condensing 
tube fluidly extends between the vent opening of the first tank 
and the inlet opening of the Subsequent tank. The first con 
densing tube is configured to receive desalinated water vapor 
from the vent opening of the first tank and condense the water 
vapor, creating a vacuum, which draws salinated water from 
the first tank to mix with the desalinated water formed from 
the vapor. Water, with reduced saline content, is then provided 
to the Subsequent tank through the respective inlet opening. 
The subsequent condensing tube fluidly extends from the vent 
opening of the Subsequent tank. The Subsequent condensing 
tube is configured to receive water vapor from the vent open 
ing of the Subsequent tank and condense the water vapor, 
providing condensed potable water, as well as a vacuum that 
again draws water with reduced saline content from the sec 
ond tank. The condensation valve is operatively disposed in 
each of the first and Subsequent condensing tubes. The con 
densation valves are configured to move between an open 
position and a closed position. The chamber of each of the 
first and Subsequent tanks is configured such that a pressure 
within the respective chamber increases as the respective 
condensation valve is in the closed position and water vapor 
within the respective chamber increases. The chamber of each 
of the first and Subsequent tank is configured such that the 
pressure within the respective chamber decreases as the 
respective condensation valve is in the open position and the 
water vapor exits the chamber under pressure and enters the 
respective condensing tube. Once the vapor exits the valve 
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closes allowing the condensing water within the condensing 
tube to form a vacuum that then draws water from the previ 
ous tank via its outlet valve. 

0004. In another aspect of the disclosure, the water puri 
fication system includes at least one sensor and a controller. 
The sensor is configured to be operatively connected to the 
chamber of each of the tanks The sensor is configured to sense 
a value within at least one of the chambers. The controller is 
operatively connected to the sensor and the condensation 
valves. The controller is configured to send a signal to move 
the condensation valves to a desired one of the open position 
and the closed position. The chamber of each of the first and 
Subsequent tank is configured such that a pressure within the 
respective chamber increases as the respective condensation 
valve is in the closed position and water vapor within the 
respective chamber increases. The chamber of each of the first 
and Subsequent tank is configured such that the pressure 
within the respective chamber decreases as the respective 
condensation valve is in the open position Such that the water 
vapor exits the chamber under pressure and enters the respec 
tive condensing tube. 
0005. In yet another aspect of the disclosure, a method of 
desalinating saline water from a body of water is provided. 
The method includes filling chambers of a plurality of tanks 
with a volume of saline water. The saline water is heated to 
increase a pressure and produce water vapor within the cham 
ber of each tank. A condensation valve is moved to an open 
position Such that the water vapor is released into a respective 
condensing tube. The water vapor is condensed to provide 
potable water and a vacuum that then draws salinated water 
from the previous tank and mixes the salinated water with the 
condensed water vapor. As the water moves from tank to tank, 
each Subsequent tank sequentially contains less saline, with 
the final tanks eventually containing totally desalinated 
potable water. 
0006. The above features and advantages, and other fea 
tures and advantages, of the present invention are readily 
apparent from the following detailed description of some of 
the best modes and other embodiments for carrying out the 
invention, as defined in the appended claims, when taken in 
connection with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0007 FIG. 1 is a schematic diagrammatic side view of a 
purification system in a body of water, 
0008 FIG. 2 is a schematic diagrammatic side view of the 
purification system in the body of water; 
0009 FIG. 3 is a schematic diagrammatic side view of the 
purification system in the body of water; 
0010 FIG. 4 is a schematic diagrammatic side view of the 
purification system in the body of water; 
0011 FIG. 5 is a schematic diagrammatic side view of the 
purification system in the body of water; 
0012 FIG. 6 is a schematic diagrammatic side view of the 
purification system in the body of water; 
0013 FIG. 7 is a schematic diagrammatic plan view of the 
purification system with a plurality of tanks arranged in a 
circular pattern and having a plurality of reflecting shields 
Surrounding the tanks; 
0014 FIG. 8 is a schematic diagrammatic side view of the 
purification system in the body of water with a reflecting 
shield Surrounding one of the tanks; 
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0015 FIG.9 is a schematic diagrammatic partial side view 
of a tank of the purification system with an evaporating dish 
disposed within the tank; 
0016 FIG. 10 is a schematic top view of the evaporating 
dish of FIG. 9; and 
0017 FIG. 11 is a schematic diagrammatic side view of 
the purification system. 

DETAILED DESCRIPTION 

0018 Referring to the Figures, wherein like numerals 
indicate like parts throughout the several views, a purification 
system 20 is shown at in FIGS. 1-6. The purification system 
20 is configured to desalinate saline water 22 from a body of 
water 24, so as to provide freshwater 26. Saline water 22 may 
include saline water, brackish water or briny water, and the 
like. Saline water 22 contains dissolved salts. As such, the 
purification system 20 operates to desalinate the saline water 
22 into drinkable freshwater 26, i.e., potable water 26. As 
Such, the salt and any organisms may be removed from the 
saline water 22 to provide freshwater 26. Potable water 26 is 
safe enough to be consumed by humans and/or used for 
non-potable purposes, including, but not limited to, landscape 
irrigation, toilet flushing, washing, and the like. The body of 
water 24 may be an ocean, lake, lagoon, river, Swamp, bayou, 
and the like. 
0019. The purification system 20 includes a plurality of 
tanks 28 arranged in serial fluid communication with one 
another. More specifically, the tanks 28 may be arranged Such 
that a first tank 28a is in fluid communication with a second 
tank 28b, and so on, until an nth tank 28m is reached. The nth 
tank 28m is the last tank 28m. The tanks 28a, 28b, and 28m will 
be generally referred to as 28, unless indicated otherwise. In 
one non-limiting example, there are at least 30 tanks 28 
arranged in serial fluid communication with one another. 
However, it should be appreciated that there may be any 
desired number of tanks 28. By way of a non-limiting 
example, there may be at least 30 tanks 28. A reservoir 30 is 
in fluid communication with the nth tank 28. The reservoir 30 
is configured to store the potable water 26. The tank 28 may 
include a spigot 32 or other type of valve that is configured to 
draw the potable water 26 from the reservoir 30 for consump 
tion or use. 
0020. The tanks 28 are at least partially disposed within 
the body of water 24 and the reservoir 30 may be disposed on 
a surface 34, external to the body of water 24. By way of a 
non-limiting example, the reservoir 30 may be disposed on 
dry land, adjacent the body of water 24, such that the potable 
water 26 is directed from the last tank 28n to the reservoir 30 
for consumption. The tanks 28 may be operatively supported 
by a floor 36 of the body of water 24, buoys, and the like. Each 
tank 28 defines a chamber 38 configured for holding a volume 
offluid 40. The tanks 28 are disposed within the body of water 
24 such that a top portion 42 of each tank 28 is above a water 
line 44 of the body of water 24 and a remainder 46 of each 
tank 28 is submerged beneath the water line 44 of the body of 
water 24. The top portion 42 of each tank 28 is exposed to 
atmosphere and is made of glass. As such, rays 48 of the Sun 
50 are absorbed into the top portion 42 of each tank 28 to heat 
the fluid within the respective tanks 28 via the greenhouse 
effect. The fluid contained within each tank 28 may be a 
combination of saline water 22 and air 52. As discussed 
above, the water may be salinated water 22, potable water 26, 
or combinations thereof. In one non-limiting example, the top 
portion 42 may beformed from glass and the remainder of the 
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tank 28 may be formed from steel. It should be appreciated 
that the tanks 28 may be formed from other materials as well. 
0021. With continued reference to FIGS. 1-6, each tank 28 

is fluidly connected to a next Subsequent tank 28 via a con 
densing tube 56. Further, the first tank 28a includes an inlet 
purge line 58 and an inlet intake line 60 that are each in fluid 
communication with the body of water 24. The inlet intake 
line 60 is configured to intake water into the chamber 38 of the 
first tank 28a, from the body of water 24. A filter 62 and/or a 
decontamination device 64 may be operatively disposed on 
the inlet intake line 60. The filter 62 is configured to prevent 
any objects, such as fish, Seaweed, and the like from entering 
the chamber 38 from the body of water 24. The decontami 
nation device 64 may be configured to kill any organisms, 
Such as bacteria, parasites, fungus, viruses, and the like, con 
tained in the incoming saline water 22 to prevent contamina 
tion within the chamber 38. Likewise, the inlet purge line 58 
is configured to exhaust water from the chamber 38 of the first 
tank 28a, into the body of water 24. 
0022. Further, each tank 28 includes an evaporating dish 
65 disposed within the chamber 38 of the respective tank 28, 
as shown in FIGS. 1-6, 9, and 10. A purge line 54 fluidly 
extends from the respective evaporating dish 65. The purge 
lines 54 exit the chamber 38 and extend to a purge outlet 93. 
A purge valve 92 is operatively disposed in the purge line 54, 
between the evaporating dish 65 and the purge outlet 93 such 
that the salinated water 22 within the evaporating dish 65 may 
be selectively exhausted into the body of water 24. Likewise, 
the purge valve 92 is operatively disposed in the inlet purge 
line 58, between the evaporating dish 65 and the body of water 
24. In one embodiment, the purge lines 54 may be made of 
flexible tubing 68 such that the evaporating dish 65, attached 
to the respective purge line 54, floats at or proximate a fill 
level 70 of the water within the chamber 38. The level of the 
water within each chamber 38 may be the demarcation 
between the water and the air 52 within each chamber 38. As 
will be explained in more detail below, when the salt concen 
tration of the salinated water 22 becomes too concentrated, 
the purge line 54 may be configured to allow the water to flow 
from the chamber 38, into the body of water 24, to reduce the 
salt concentration. 

(0023. With reference to FIGS. 1-6, 9, and 10, the evapo 
rating dish 65 may have a generally funnel shaped cross 
section which presents a diameter that tapers between an 
upper portion 67 and a lower portion 69. The upper portion 67 
is at or near the fill level 70 and the lower portion 69 is 
between the upper portion 67 of the evaporating dish 65 and 
the bottom portion 66 of the tank 28. The purge line 54 
extends from the lower portion 69 of the evaporating dish 65. 
A float 73 surrounds the upper portion 67 of the evaporating 
dish 65 such that the evaporating dish 65 floats at or near the 
fill level 70. A plurality of openings 71 are defined in the 
evaporating dish 65, proximate the upper portion 67. More 
specifically, the evaporating dish 65 is configured to receive a 
portion of the salinated water 22 therein, through the open 
ings. The salinated water 22 within the evaporating dish 65 
evaporates, increasing the saline content of the water in the 
evaporating dish 65. When the saline content is sensed to be 
too great, the purge valve 92 is opened such that the highly 
salinated water 22 is drained/forced from the evaporating dish 
65 by the pressure build up of the water vapor 77. 
0024. The top portion 42 of each tank 28 defines a vent 
opening 72. Each tank 28 also defines an inlet opening 74 and 
an outlet opening 82, near a bottom portion 66. Each con 
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densing tube 56 extends between the vent opening 72 of the 
preceding tank 28a, and the inlet opening 74 of the Subse 
quent tank 28b, 28m. By way of a non-limiting example, 
FIGS. 1-6 illustrate a first condensing tube 56 extending from 
a vent opening 72, defined in the top portion 42 of the first 
tank 28a, and extending to the inlet opening 74, defined near 
the bottom portion 66 of the second tank 28b. Water vapor 77 
may entera collection section 76 of the respective condensing 
tube 56 via the vent valve 86. Each condensing tube 56 
includes a condensing section 78 that fluidly extends from the 
collection section 76. The condensing section 78 may be 
submerged within the body of water 24 to facilitate heat 
transfer between the water vapor 77 from the preceding tank 
28 and the body of water 24. The heat transfer will operate to 
condense the water vapor 77 throughout the condensing sec 
tion 78 and provide potable water 26, as well as create a 
vacuum within the condensing tube. The vacuum then draws 
salinated water from the previous tank, which mixes with the 
desalinated potable water to produce salinated water with a 
reduced salt content, as compared to the previous tank. The 
water with reduced saline content 26 flows from the condens 
ing tube 56 into the subsequent tank 28, via the subsequent 
inlet opening 74. The condensing section 78 of the condens 
ing tube 56 may be formed as a spiral 80 to increase the 
surface 34 area of the heat transfer during condensing. With 
reference to FIG. 11, the condensing tuber 56 may be dis 
posed such that the condensing section 78 may be disposed 
beneath the bottom portion 66 of the tanks 28 such that the 
tanks 28 may be disposed in closer relationship to one 
another. This provides a more compact arrangement of the 
tanks 28 to save space in the body of water 24 as well as 
provides cooler water for more complete condensation. 
0025. Additionally, each tank 28 defines an outlet opening 
82 near the bottom portion 66 of the tank 28. Each condensing 
tube 56 includes a flow section 84 that fluidly extends 
between the outlet opening 82 of the preceding tank 28a, 28b 
and the inlet opening 74 of the subsequent tank 28b, 28m. The 
condensing section 78 fluidly extends between the collection 
section 76 and the flow section 84. The inlet opening 74 into 
the subsequent tank 28 and the outlet opening 82 from the 
preceding tank 28 are each disposed below the condensing 
section 78 of the respective condensing tube 56, i.e., between 
the floor 36 of the body of water 24 and the condensing 
section 78. As such, saline water 22 from the preceding tank 
28 may enter the flow section 84 of the condensing tube 56 to 
mix with the condensed water vapor and then flow into the 
subsequent tank 28 via the outlet, thereby providing each 
Subsequent tank with water containing less saline. 
0026. With continued reference to FIGS. 1-6, in order to 
control the flow of water between the tanks 28 and the reser 
voir 30, the purification system 20 includes a plurality of flow 
control valves 86, at least one sensor 88, and a controller 90. 
While FIGS. 1-6 illustrate only one sensor 88, it should be 
appreciated that any desired number of sensors 88 may be 
used. The flow control valves 86 and the sensor(s) 88 are 
operatively connected to the controller 90. The flow control 
valves 86 may include purge valves 92, an intake valve 94. 
outlet valves 96, intake valves 94, condensation valves 98, 
sediment valves 100, and a fresh water supply valve 101. 
Each flow control valve 86 is configured to independently 
move between an open position 102 and a closed position 
104. The sensor 88 may be one sensor 88 or a plurality of 
sensors 88 that are operatively connected to the controller 90 
and at least one of the tanks 28. The sensors 88 are configured 
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to sense a value within each chamber 38 including, but not 
limited to, an air pressure, a fill level 70, a saline level of the 
water, a temperature, and the like. Each sensor 88 is config 
ured to sense at least one value or attribute of the purification 
system 20 and provide the value(s) to the controller 90. As 
will be explained in more detail below, the controller 90 is 
configured to selectively send one or more signals to move 
any one of the flow control valves 86 to the desired position, 
as a function of the sensed value. The flow control valves 86, 
the sensor 88, and/or the controller 90 may be electrically 
powered via Solar energy, wind energy, battery energy, and 
the like. The controller 90 and the sensors 88 are illustrated in 
highly schematic fashion. The controller 90 may perform 
real-time detection, diagnostic, and calculation functions for 
the purification system 20. 
0027. The controller 90 may include one or more compo 
nents with a storage medium and a suitable amount of pro 
grammable memory, which are capable of storing and execut 
ing one or more algorithms or methods to effect control of the 
purification system 20. Each component of the controller 90 
may include distributed controller90 architecture. Additional 
modules or processors may be present within the controller 
90. 
0028. A purge valve 92 is operatively disposed along each 
of the purge lines 54. Each purge valve 92 is configured to 
move between a closed position 104, as illustrated in FIGS. 
1-3, 5, and 6, and an open position 102 as illustrated in FIG. 
4. In the open position 102, water is permitted to flow from the 
chamber 38 of the respective tank 28, past the purge valve 92. 
and into the body of water 24, via a purge outlet 93. Likewise, 
in the closed position 104, the purge valves 92 prevent water 
from flowing from the chamber 38, through the purge line 54. 
0029. An intake valve 94 is operatively disposed at the 
inlet opening 74 to each tank 28. The intake valves 94 are 
configured to move between a closed position 104, illustrated 
in FIGS. 1, 2, and 4-6, and an open position 102, illustrated in 
FIG. 3. In the open position 102, water is permitted to flow 
from the body of water 24 and into the first tank 28a and from 
the connecting tube 84 of the preceding condensation tube 56. 
Likewise, in the closed position 104, the intake valves 94 
prevent water from flowing into the first tank 28a, via from the 
body of water 24, and into subsequent tanks 28b, 28m from the 
connecting tube 84 of the preceding condensation tube 56. 
0030. An outlet valve 96 is operatively disposed at the 
outlet opening 82 for each tank 28. The nth tank 28 includes 
the outlet opening 82 and the outlet valve 96. In the embodi 
ment shown in FIGS. 1-6, the nth tank 28 includes the outlet 
opening 82 and the outlet valve 96. Each outlet valve 96 is 
configured to move between a closed position 104, illustrated 
in FIGS. 1, 2, and 4-6, and an open position 102, illustrated in 
FIG. 3. In the open position 102, water is permitted to flow 
from the tank 28, through the outlet opening 82, past the outlet 
valve 96, and into the condensing tube 56. Likewise, in the 
closed position 104, the outlet valve 96 prevents water from 
flowing through the outlet opening 82, into the respective 
condensing tube 56. 
0031. A condensation valve 98 is operatively disposed 
along each of the condensing tubes 56 Such that the conden 
sation valve 98 is disposedator above the water line 44 of the 
body of water 24. Each condensation valve 98 is movable 
between a closed position 104, illustrated in FIGS. 1 and 3-6, 
and an open position 102, illustrated in FIG. 2. In the open 
position 102, vapor 77, under pressure, is permitted to flow 
from the preceding tank 28, past the condensation valve 98. 
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into the condensing section 78. Ultimately, the water flows 
from the condensing section 78 and into the Subsequent tank 
28. Likewise, in the closed position 104, the condensation 
valve 98 prevents vapor 77 and/or water from flowing from 
the preceding tank 28 and into the condensing section 78 of 
the condensing tube 56, allowing the vapor pressure to build 
up. 
0032. A sediment valve 100 is operatively disposed proxi 
mate a bottom of each tank 28. The sediment valve 100 is 
configured to move between a closed position 104, illustrated 
in FIGS. 1-5, and an open position 102, illustrated in FIG. 6. 
In the open position 102, saline water and sediment 22 are 
permitted to flow past the sediment valve 100, into the body of 
water 24. This allows any sediment and/or the brine water to 
exit the tank 28 and the purification system 20. In the closed 
position 104, the sediment valve 100 prevents water from 
exiting the tank 28 to the body of water 24. 
0033. The operation of the purification system 20 to pro 
duce potable water 26 will now be explained, with reference 
to FIGS. 1-6. Upon installation, the purification system 20 
may be initialized by opening the intake valve 94 of the first 
tank 28a and inlet and outlet valves 94, 96 for each tank 28a, 
28b, 28m. As such, the saline water 22 flows from the body of 
water 24, into the first tank 28a. The saline water 22 continues 
to flow from the first tank 28a and into all of the remaining 
tanks 28 via the condensing tubes 56 and connecting tubes 84. 
The intake valve 94 and the inlet and outlet valves 94, 96 
remain in the open position 102 until all of the tanks 28 and 
portions 42, 66 of the condensing tubes 56 are initially filled 
with the saline water 22 from the body of water 24. More 
specifically, each tank 28 and condensing tube 56 is filled 
with water 22 such that the internal water level of each tank 28 
and the internal water level of each condensing tube 56 are no 
higher than the water line 44 of the body of water 24, external 
thereto. This allows each tank 28 to contain a combination of 
water 22 and air 52 to allow vaporization of the water 22 
within each tank 28a, 28b, 28n. Further, it should be appre 
ciated that the purification system 20 is only initialized with 
seawater, i.e., Saline water 22. As the purification system 20 
operates, the saline level of each subsequent tank 28b, 28m is 
eventually reduced until potable water 26 is achieved in at 
least the last tank 28n. If should be appreciated that through 
this serial desalination, the last several tanks 28 may contain 
potable water 26. 
0034 Referring now to FIG. 1, each tank 28 is illustrated 
as being filled with water and each of the flow control valves 
86 are in the respective closed position 104. Solar radiation 
from the sun 50 contacts and heats the top portion 42 of each 
tank 28, via the greenhouse effect, causing the water in each 
evaporating dish 65 to become heated. As the water in each 
evaporating dish 65 is heated, vapor 77 forms therein. Since 
all of the flow control valves 86 are in the closed position 104, 
an air/vapor pressure within the chamber 38 of each tank 28 
also increases. 

0035. The air pressure within each tank 28 continues to 
increases due to the vaporization of the water 22. Once the air 
pressure reaches a predetermined threshold, the controller 90 
signals the corresponding condensation valves 98, intake 
valves 94, and the supply valve 101 to move to the open 
position 102, as illustrated in FIG. 2. When the condensation 
valve 98 is in the open position 102, the remaining control 
valves 86,92, 96,100 remain in the closed position 104. Once 
the condensation valves 98, intake valves 94, and supply 
valve 101 are in the open position 102, the vapor pressure is 

Jan. 15, 2015 

released from the chamber 38 of the preceding tank 28a, 28b, 
28n, where the vapor 77 enters the collection section 76 of the 
condensing tube 56. The vapor 77 flows past the condensation 
valve 98 and enters the respective condensing section 78. The 
vapor 77 forces the water in the condensing tube through the 
inlet of the subsequent tank 74 or out into the reservoir 30. 
The condensation valves 98, intake valves 94, and the supply 
valve 101 then quickly close. The vapor 77 condenses inside 
the condensing section 76 to become desalinated potable 
water 26 and, at the same time, forming a vacuum within the 
condensing section 78. 
0036 Referring to FIG.3, with the condensation valve 98 
and intake valve 94 closed, the water vapor 77 condenses, 
forming a vacuum within the condensing tube 56. The pres 
sure between the tanks 28 is equalized by moving the outlet 
valves 96 and the intake valve 94 to the open positions 102. 
The purge valves 92 and the exhaust valves 100 remain in the 
closed position 104. The vacuum draws the saline water 22 
from the body of water 24, into the first tank 28a, via the 
intake valve 94. The vacuum continues to draw the water 
through the outlet opening 82 of the first tank 28a, into the 
condensing tubes 56 where again a vacuum has been created. 
Each Subsequent tank empties water into each Subsequent 
condensing tube 56 again by the vacuum created in each 
condensing tube 56. The water 22 ultimately backfills the 
condensing section 78 of the condensing tubes 56, until the 
water 22 is stopped by the closed condensation valve 98 or the 
pressure is equalized. The saline water 22 flows from the body 
of water 24 until the air pressure within the tanks 28 is equal 
ized. 

0037. Once the pressure within the tanks 28 is equalized, 
the intake valve 94 and the outlet valves 96 are moved to the 
closed position 104. Next, with the control valves 86, 92,94, 
96.98, 100, 101 in the respective closed position 104, the air 
52 pressure within each tank 28 continues to build. The sensor 
(s) 88 may sense that the air 52 pressure is sufficient to open 
the condensation valve 98 and release the vapor 77 from the 
tanks 28 under pressure, as described above with respect to 
FIG. 2. Alternatively, the sensor 88 may sense that the saline 
level of the water 22 is above a predetermined threshold. If the 
saline level is sensed to be above the predetermined threshold, 
the controller 90 may signal the purge valves 92 to move to the 
open position 102, as illustrated in FIG. 4. Once the purge 
valves 92 are in the open position 102, at least a portion of the 
salinated water 22 within the chamber 38 is exhausted 
through the purge line 54, under pressure, into the body of 
water 24. As described above, since the purge line 54 is 
configured to be disposed at or near the level of the water 22 
within the chamber 38 that has the highest concentration of 
salts, the purging illustrated in FIG. 4 causes a greater Volume 
of the saline water 22 to be purged. As a result, the saline level 
of the water 22 within each tank 28 is reduced. The purging 
may also occurat predetermined intervals, e.g., after the tanks 
cycle a predetermined number of times, after a certain amount 
of time has passed, etc. 
0038. After a portion of the concentrated saline water 22 is 
purged from the tanks 28, FIG. 5 illustrates the control valves 
86, 92, 94, 96, 98, 100, 101 being in the respective closed 
position 104, such that the water within the evaporation dish 
65 is heated by solar radiation. As described previously, rays 
48 from the sun 50 contact the top portion 42 of each tank 28, 
causing the water 22 in each tank 28 to become heated. As the 
water in each tank 28 is heated, vapor 77 forms therein. Since 
all of the flow control valves 86 are in the closed position 104, 
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the air/vapor 52 pressure within the chamber 38 of each tank 
28 also increases. Once the sensor 88 senses that the air 52 
pressure within each tank 28 has reached the predetermined 
threshold, the controller 90 signals to move the condensation 
valves 98 to the open position 102, as illustrated in FIG. 2 and 
described above. As such, the cycle illustrated in FIGS. 2-5 
repeats by returning the purification system 20 to the condi 
tions shown in FIG. 2 and proceeding sequentially through 
the conditions illustrated in FIGS. 3-5. 

0039. When sediment at the bottom of the system 20 
becomes too great, the sediment valves 100, defined at or near 
a bottom of the tanks 28, may be moved to the open position 
102, as illustrated in FIG. 6. The sediment within each tank 28 
flows into the body of water 24, through the respective sedi 
ment valves 100. The purification system 20 may be config 
ured such that the sediment valves 100 are configured to open 
at specific times, specific intervals, and/or based on a mea 
sured value of the water within the purification system 20. 
Once the sediment is purged from the chambers 38 of the 
tanks 28, the system 20 may be returned to the conditions 
illustrated in FIG. 1, where the cycle repeats by proceeding 
sequentially through the conditions illustrated in FIGS. 2-6. 
0040. Referring now to FIG. 7, a plan view of one embodi 
ment of an arrangement of the tanks 28 of a purification 
system 120 is shown. In this arrangement, 30 tanks 28 may be 
positioned in a circular arrangement. This circular arrange 
ment maximizes the area taken up by the tanks 28 within the 
body of water 24. The tanks 28 may be tethered to one another 
such that the tanks 28 remain in the circular arrangement. 
0041. Further, with reference to FIGS. 7 and 8, one or 
more reflecting shields 106 may be disposed around the tanks 
28. The reflecting shields 106 are configured to reflect the rays 
48 of the sun 50 onto the tanks 28, thus increasing the heat 
within each evaporating chamber 38. Increasing the heat 
within each tank 28 will cause the purification system 120 to 
produce potable water 26. In one embodiment, illustrated in 
FIG. 7, the reflecting shields 106 are arranged to surround a 
perimeter of the purification system 20, thus directing the 
reflected rays 48 of the sun 50 inwardly from the perimeter. In 
another embodiment, illustrated in FIG. 8, at least one reflect 
ing shield 106 surrounds each tank 28 to reflect the rays 48 of 
the sun 50 toward the respective tank 28. 
0042. The detailed description and the drawings or figures 
are Supportive and descriptive of the invention, but the scope 
of the invention is defined solely by the claims. While some of 
the best modes and other embodiments for carrying out the 
claimed invention have been described in detail, various alter 
native designs and embodiments exist for practicing the 
invention defined in the appended claims. 

1. A water purification system configured to operate in a 
body of water containing saline water, the water purification 
system comprising: 

a first tank and a Subsequent tank configured to be disposed 
within the body of water such that a top portion of each 
tank is above a water line of the body of water and a 
remainder of each tank is submerged beneath the water 
line of the body of water; 

wherein the first tank and the subsequent tank each define: 
a chamber configured for holding a volume of fluid; 
an inlet opening near a bottom portion, wherein the 

bottom portion is disposed opposite the top portion; 
and 

a vent opening defined in the top portion; 
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a first condensing tube fluidly extending between the vent 
opening of the first tank and the inlet opening of the 
Subsequent tank; 

wherein the first condensing tube is configured to receive 
desalinated water vapor from the vent opening of the 
first tank and condense the water vapor Such that a 
vacuum is created to draw salinated water from the first 
tank to mix with the desalinated water vapor, whereby 
condensed potable water is provided to the Subsequent 
tank through the respective inlet opening; 

a Subsequent condensing tube fluidly extending from the 
vent opening of the Subsequent tank; 

wherein the Subsequent condensing tube is configured to 
receive water vapor from the vent opening of the subse 
quent tank Such that a vacuum is created to draw sali 
nated water from the subsequent tank to mix with the 
desalinated water vapor, whereby condensed potable 
water is provided; and 

a condensation valve operatively disposed in each of the 
first and Subsequent condensing tubes; 

wherein each condensation valve is configured to move 
between an open position and a closed position; 

wherein the chamber of each of the first and subsequent 
tank is configured Such that a pressure within the respec 
tive chamber increases as the respective condensation 
valve is in the closed position and water vapor within the 
respective chamber increases; and 

wherein the chamber of each of the first and subsequent 
tank is configured Such that the pressure within the 
respective chamber decreases as the respective conden 
sation valve is in the open position and the water vapor 
exits the chamber under pressure and enters the respec 
tive condensing tube. 

2. A water purification system, as set forth in claim 1, 
wherein the first and Subsequent condensing tube each 
include a collection section extending from the respective 
vent opening; and 

wherein the collection section is configured to receive the 
water vapor from the respective first and Subsequent 
tank. 

3. A water purification system, as set forth in claim 2, 
wherein the first condensing tube includes a condensing sec 
tion; 

wherein the condensing section extends between the inlet 
opening of the Subsequent tank and the collection sec 
tion; 

wherein the condensing section is configured to condense 
the water vapor received in the respective collection 
section Such that condensed potable water is provided to 
the Subsequent tank through the respective inlet open 
ing. 

4. A water purification system, as set forth in claim 3, 
further comprising an intake valve operatively disposed in the 
inlet opening of the first tank; 

wherein the intake valve is configured to move between an 
open position and a closed position; 

wherein saline water is permitted to enter the chamber of 
the first tank through the inlet opening when the intake 
valve is in the open position; and 

wherein saline water is prevented from entering the cham 
ber of the first tank through the inlet opening when the 
intake valve is in the closed position. 
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5. A water purification system, as set forth in claim 4. 
wherein the first tank defines an outlet opening near the bot 
tom portion; 

wherein the first condensing tube includes a flow section 
fluidly extending between the vent opening, the con 
densing section, and the inlet opening of the Subsequent 
tank. 

6. A water purification system, as set forth in claim 5, 
further comprising an outlet valve operatively disposed in the 
outlet opening of the first tank; 

wherein the outlet valve is configured to move between an 
open position and a closed position; 

wherein water is configured to flow from the first tank into 
the first condensing tube through the outlet opening 
when the outlet valve is in the open position; and 

wherein water from the first tank is prevented from enter 
ing the condensing tube through the outlet opening when 
the outlet valve is in the closed position. 

7. A water purification system, as set forth in claim 6, 
further comprising: 

a purge line fluidly extending from each of the first cham 
ber and the second chamber; 

wherein each purge line is configured to be in fluid com 
munication with the body of water; 

a purge valve operatively disposed in each of the purge 
lines; 

wherein the purge valves are configured to move between 
an open position and a closed position; 

wherein water is configured to flow from the tank to the 
body of water when the purge valve is in the open posi 
tion; and 

wherein water is prevented from flowing from the tank to 
the body of water when the purge valve is in the closed 
position. 

8. A water purification system, as set forth in claim 7. 
wherein the purge lines are formed of a flexible material 
configured to float in the water within the respective tank. 

9. A water purification system, as set forth in claim 7. 
further comprising at least one sensor configured to be opera 
tively connected to the chamber of each of the first and sub 
sequent tank; 

wherein the at least one sensor is configured to sense a 
value within at least one of the chambers. 

10. A water purification system, as set forth in claim 9. 
further comprising a controlleroperatively connected to theat 
least one sensor and to at least one of the condensation valve, 
the intake valve, the outlet valve, and the purge valve; 

wherein the controller is configured to send a signal to 
move the at least one of the condensation valve, the 
intake valve, the outlet valve, and the purge valve to a 
desired one of the open position and the closed position. 

11. A water purification system, as set forth in claim 2, 
further comprising a reservoir configured to receive potable 
water from the Subsequent condensing tube. 

12. A water purification system, as set forth in claim 9. 
wherein the subsequent tank is further defined as a last tank 
and the Subsequent condensing tube is further defined as a last 
condensing tube, wherein the water purification system fur 
ther comprises: 

an intermediate tank configured to be disposed within the 
body of water such that a top portion of the intermediate 
tank is above a water line of the body of water and a 
remainder of the intermediate tank is Submerged 
beneath the water line of the body of water; 

Jan. 15, 2015 

wherein the intermediate tank is operatively disposed 
between the first tank and the subsequent tank; 

wherein the intermediate tank defines: 
a chamber configured for holding a volume of fluid; 
an inlet opening near a bottom portion; and 
a vent opening defined in the top portion; 

a first condensing tube fluidly extending between the vent 
opening of the first tank and the inlet opening of the 
intermediate tank; 

wherein the first condensing tube is configured to receive 
desalinated water vapor from the vent opening of the 
first tank and condense the water vapor Such that a 
vacuum is created to draw salinated water from the first 
tank to mix with the desalinated water vapor, whereby 
condensed potable water is provided to the intermediate 
tank through the respective inlet opening; 

an intermediate condensing tube fluidly extending between 
the vent opening of the intermediate tank and the inlet 
opening of the Subsequent tank; 

wherein the intermediate condensing tube is configured to 
receive water vapor from the vent opening of the inter 
mediate tank Such that a vacuum is created to draw 
salinated water from the intermediate tank to mix with 
the desalinated water vapor, whereby condensed potable 
water is provided to the Subsequent tank through the 
respective inlet opening; 

a condensation valve operatively disposed in each of the 
first, intermediate, and Subsequent condensing tubes; 

wherein each condensation valve is configured to move 
between an open position and a closed position; 

wherein the chamber of each of the first, intermediate, and 
Subsequent tanks is configured Such that a pressure 
within the respective chamber increases as the respec 
tive condensation valve is in the closed position and the 
water vapor within the respective chamber increases; 
and 

wherein the chamber of each of the first, intermediate, and 
Subsequent tanks is configured such that the pressure 
within the respective chamber decreases as the respec 
tive condensation valve is in the open position and the 
water vapor exits the chamber under pressure and enters 
the respective condensing tube. 

13. A water purification system, as set forth in claim 1, 
further comprising a filter disposed in fluid communication 
with the intake line; 

wherein the filter is configured to prevent objects from 
entering the chamber from the body of water. 

14. A water purification system, as set forth in claim 10, 
further comprising a decontamination device operatively dis 
posed on the inlet intake line; 

wherein the decontamination device is configured to kill 
living organisms contained in the incoming saline water. 

15. A method of desalinating saline water from a body of 
water, the method comprising: 

filling chambers of a plurality of tanks with a volume of 
Saline water, 

heating the saline water to increase a pressure and produce 
water vapor within the chamber of each tanks; 

moving a condensation valve to an open position Such that 
the water vapor is released into a respective condensing 
tube; and 

condensing the water vapor to provide potable water. 
16. A method, as set forth in claim 15, wherein moving a 

condensation valve to an open position is further defined as 
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moving a condensation valve to an open position Such that the 
water vapor is released into a respective condensing tube as 
all other valves are in a closed position. 

17. A method, as set forth in claim 16, further comprising: 
moving the condensation valve to a closed position; 
moving an outlet valve of at least one of the tanks to an open 

position when the condensation valve is in the closed 
position such that water from the at least one of the tanks 
flows to a Subsequent tank through the respective con 
densing tube. 

18. A method, as set forth in claim 17, further comprising: 
moving the outlet valve to a closed position; and 
moving a purge valve to an open position when the outlet 

valve is in the closed position such that water from the at 
least one of the tanks flows to at least one of the body of 
water and a preceding tank. 

19. A method, as set forth in claim 18, further comprising: 
sensing a value in at least one of the tanks; and 
moving the outlet valve, the purge valve and the conden 

sation valve to one of the open position and the closed 
position as a function of the sensed value. 

20. A water purification system configured to operate in a 
body of water containing saline water, the water purification 
system comprising: 

a first tank and a Subsequent tank configured to be disposed 
within the body of water such that a top portion of each 
tank is above a water line of the body of water and a 
remainder of each tank is submerged beneath the water 
line of the body of water; 

wherein the first tank and the subsequent tank each define: 
a chamber configured for holding a volume of fluid; 
an inlet opening near a bottom portion, wherein the 

bottom portion is disposed opposite the top portion; 
and 

a vent opening defined in the top portion; 
a first condensing tube fluidly extending between the vent 

opening of the first tank and the inlet opening of the 
Subsequent tank; 
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wherein the first condensing tube is configured to receive 
water vapor from the vent opening of the first tank and 
condense the water vapor Such that condensed potable 
water is provided to the Subsequent tank through the 
respective inlet opening; 

a Subsequent condensing tube fluidly extending from the 
vent opening of the Subsequent tank; 

wherein the Subsequent condensing tube is configured to 
receive water vapor from the vent opening of the subse 
quent tank and condense the water vapor such that con 
densed potable water is provided; 

a condensation valve operatively disposed in each of the 
first and Subsequent condensing tubes; 

wherein the condensation valves are configured to move 
between an open position and a closed position; 

wherein the chamber of each of the first and subsequent 
tank is configured Such that a pressure within the respec 
tive chamber increases as the respective condensation 
valve is in the closed position and water vapor within the 
respective chamber increases; and 

wherein the chamber of each of the first and subsequent 
tank is configured Such that the pressure within the 
respective chamber decreases as the respective conden 
sation valve is in the open position and the water vapor 
exits the chamber under pressure and enters the respec 
tive condensing tube; 

at least one sensor configured to be operatively connected 
to the chamber of each of the first and subsequent tank; 

wherein the at least one sensor is configured to sense a 
value within at least one of the chambers; and 

a controller operatively connected to the at least one sensor 
and the condensation valves; 

wherein the controller is configured to send a signal to 
move the condensation valves to a desired one of the 
open position and the closed position. 
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