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DESICCANT WHEEL (57) ABSTRACT 

. A Water-from-air extraction s stem 40 includes a ?rst 0 en (75) Inventor. James H. Fort, Granby, CT (US) y P 
air passage (43) including a ?rst portion (51) and a second 

. _ portion (64) With the ?rst portion (51) being ?uidly linked to 
(73) Asslgnee' HAMILTON SUNDSTRAND the second portion (64). A desiccant Wheel (60) is arranged 

CORPORATION’ Wmdsor Locks’ between the ?rst and second portions (51,64). The Water from 
CT (Us) air extraction system (40) further includes a second open air 

passage (44) including a ?rst end portion (82) that leads to a 
(21) Appl. No.: 12/573,228 second end portion (123) through an intermediate portion 

(108). The ?rst and second end portions (82, 123) are ?uidly 
(22) Filed. Oct 5 2009 connected to the ?rst portion (51) of the ?rst open air passage 

’ (43) and the intermediate section (108) is ?uidly linked to the 
_ _ _ _ desiccant Wheel (60). A condensing heat exchanger (114) is 

Pubhcatlon Classl?catlon ?uidly connected to the intermediate section (108) of the 
(51) Int, Cl, second open air passage (44) downstream from the desiccant 

F 25D 17/06 (200601) Wheel (60). The condensing heat exchanger (114) extracts 
F 253 15/00 (200601) Water from an air ?oW passing through the second open air 
F25D 21/14 (2006.01) passage (44). 
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WATER-FROM-AIR SYSTEM USING A 
DESICCANT WHEEL 

BACKGROUND OF THE INVENTION 

[0001] The subject matter disclosed herein relates to the art 
of Water-from-air systems and, more particularly, a Water 
from-air system that employs a desiccant Wheel. 
[0002] Obtaining Water from dry, arid, and/or desert 
regions is di?icult. Typically, Water is either found locally 
from a Well or must be trucked in by tankers. In certain 
environments, obtaining Well Water is not an option or, if 
available, the Water may contain contaminants that could be 
harmful to certain humans. In such cases, the Water must be 
brought in by tanker trucks. The costs associated With trans 
porting Water are relatively high. Fuel costs, vehicle mainte 
nance costs, and ensuring Water quality all contribute to the 
overall cost of transporting Water to remote locations. Alter 
natively, Water can be extracted from air at the remote loca 
tion. That is, in place of transporting Water to the remote 
location, a Water-from-air extraction system can be 
employed. 
[0003] Certain Water-from-air extraction systems, such as 
indicated at 2 in FIG. 1, employ a desiccant Wheel 3 ?uidly 
connected to an open air passage 4, and a closed air or extrac 
tion loop 6. Open air passage 4 carries process air, such as 
ambient air, exhaust air or the like from a process fan 8 to 
desiccant Wheel 3. The process air then passes from desiccant 
Wheel 3 back to ambient. In contrast, in closed air loop 6 the 
same air is re-circulated through desiccant Wheel 3 to pick up 
moisture. More speci?cally, in the embodiment shoWn, satu 
rated air ?oWs from a regeneration fan 14 through a heater 16. 
The heater dries the air Which then ?oWs through desiccant 
Wheel 3 to absorb moisture deposited by the process air. The 
moisture laden or saturated air passes from desiccant Wheel 3 
to a condenser 20. A fan directs an air ?oW across condenser 
20 causing a portion of the moisture in the saturated air to 
condense and pass to a Water storage area 24. With the portion 
of the moisture removed, the saturated air passes back to 
regeneration fan 14 and onto heater 16 to repeat the process. 
[0004] While effective, closed loop systems require the use 
of an additional fan or air motive device to ensure air move 
ment. In the above described system, fan 14 is exposed to 
saturated air or air having a very high moisture content. The 
high moisture content of the air creates certain maintenance 
issues. The moisture in the air has a detrimental effect on fan 
components such as bearings and electrical connections. 
Thus, the operational life of fans in a closed loops system is 
rather short. In addition, there are certain costs associated 
With driving the additional fan. For example, fuel to run 
generators that create the electricity to drive the various com 
ponents of the Water-from-air system must be transported out 
to the remote area. 

BRIEF DESCRIPTION OF THE INVENTION 

[0005] According to one aspect of the invention, a Water 
from-air extraction system includes a ?rst open air passage 
including a ?rst portion and a second portion With the ?rst 
portion being ?uidly linked to the second portion. A desiccant 
Wheel is arranged betWeen the ?rst and second portions. The 
Water from air extraction system further includes a second 
open air passage including a ?rst end portion that leads to a 
second end portion through an intermediate section. The ?rst 
and second end portions are ?uidly connected to the ?rst 
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portion of the ?rst open air passage and the intermediate 
section is ?uidly linked to the desiccant Wheel. A condensing 
heat exchanger is ?uidly connected to the intermediate sec 
tion of the second open air passage doWnstream from the 
desiccant Wheel. The condensing heat exchanger extracts 
Water from an air ?oW passing through the second open air 
passage. 
[0006] According to another aspect of the invention, a 
method of extracting Water from air include directing a ?rst 
portion of process air into a ?rst open air passage, directing a 
second portion of process air into a second open air passage 
?uidly connected to the ?rst open air passage, guiding the 
second portion of the process air through a desiccant Wheel, 
introducing the second portion of process air back into the 
?rst portion of process air at a mixing point forming a mixed 
air stream, and extracting Water from the second portion of 
process air upstream from the mixing point. 
[0007] These and other advantages and features Will 
become more apparent from the folloWing description taken 
in conjunction With the draWings. 

BRIEF DESCRIPTION OF THE DRAWING 

[0008] The subject matter, Which is regarded as the inven 
tion, is particularly pointed out and distinctly claimed in the 
claims at the conclusion of the speci?cation. The foregoing 
and other features, and advantages of the invention are appar 
ent from the folloWing detailed description taken in conjunc 
tion With the accompanying draWings in Which: 
[0009] FIG. 1 is schematic block diagram of prior art Water 
from-air system employing a desiccant Wheel coupled to a 
closed loop air system; 
[0010] FIG. 2 is a schematic block diagram of a Water 
from-air extraction system in accordance With an exemplary 
embodiment; and 
[0011] FIG. 3 is a block diagram illustrating a method of 
extracting Water from air in accordance With the exemplary 
embodiment. 
[0012] The detailed description explains exemplary 
embodiments, together With advantages and features, by Way 
of example With reference to the draWings. 

DETAILED DESCRIPTION OF THE INVENTION 

[0013] With reference to FIG. 2, a Water-from-air extrac 
tion system constructed in accordance With an exemplary 
embodiment is indicated generally at 40. Water-from-air 
extraction system 40 includes a ?rst open air passage 43 that 
carries process air as Well, and a second open air passage 44 
that carries extraction or heated air. A process fan or air 
motive device 48 is operationally connected to ?rst open air 
passage 43. More speci?cally, ?rst open air passage 43 
includes a ?rst portion 51 having a ?rst end 53 that is ?uidly 
connected to process fan 48. First end 53 extends to a second 
end 54 through an intermediate portion 55. Second end 54 is 
?uidly linked to a desiccant Wheel 60. In addition, ?rst open 
air passage 43 includes a second portion 64 that leads from 
desiccant Wheel 60. Second endportion 64 includes a ?rst end 
66 that is ?uidly connected to desiccant Wheel 60 and extends 
to a second end 67 through an intermediate portion 68. 
[0014] As further shoWn in FIG. 2, second open air passage 
44 includes a ?rst section 80 having a ?rst end portion 82 that 
is ?uidly connected to intermediate portion 55 of ?rst open air 
passage 43. First end portion 82 extends to a second end 
portion 83 through an intermediate section 84. A heater 90 is 
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?uidly connected to second end portion 83 of ?rst section 80. 
Heater 90 leads to a second section 93. More speci?cally, 
second section 93 includes a ?rst end portion 95 ?uidly con 
nected to heater 90. First end portion 95 extends to a second 
end portion 96 that is ?uidly connected to desiccant Wheel 60. 
First end portion 95 extends to second end portion 96 through 
an intermediate section 97. 

[0015] Second open air passage 44 further includes a third 
section 104 that leads from desiccant Wheel 60. More speci? 
cally, third section 104 includes a ?rst end portion 106 that is 
?uidly connected to desiccant Wheel 60. First end portion 106 
extends to a second end portion 107 through an intermediate 
section 1 08. A condensing heat exchanger or condenser 1 14 is 
?uidly connected to second end portion 107. Condensing heat 
exchanger 114 includes a plurality of ?ns not shoWn as Well as 
a plurality of passages (also not shoWn) that extend through 
the ?ns. Condensing heat exchanger 114 is ?uidly connected 
to a fourth section 120 of second open air passage 44. 

[0016] Fourth section 120 includes a ?rst end portion 122 
that extends to a second end portion 123 through an interme 
diate section 124. Second end portion 123 of fourth section 
120 is ?uidly linked to intermediate portion 55 of ?rst open air 
passage 43. More speci?cally, second end portion 123 is 
?uidly linked to intermediate portion 55 through an ejector 
130 that de?nes a mixing point 131. As shoWn, mixing point 
13 1 is located doWnstream from ?rst end portion 82. With this 
arrangement, the motive force for moving air through both 
open air passages 43 and 44 is derived from fan 48. Moreover, 
the particularly the location of fan 48 ensured that the air?oW 
is not saturated thereby minimiZed maintenance concerns 
related to moisture. In further accordance With the exemplary 
embodiment, condensing heat exchanger 114 includes a con 
duit 134 that leads to a Water storage area 140. As Will be 
discussed more fully beloW, a condenser fan 144 guides an air 
?oW across the ?ns (not shoWn) on condensing heat 
exchanger 114 causing Water entrained Within the saturated 
air to condense and ?oW to Water storage area 40. 

[0017] Reference Will noW be made to FIG. 3 in describing 
a method 200 of extracting Water from air in accordance With 
the exemplary embodiment. Initially, process fan 48 is acti 
vated to direct a ?rst portion of process air toWard desiccant 
Wheel 60 through ?rst open air passage 43 as indicated in 
block 204. A second portion of the process air is directed into 
second open air passage 44 via ?rst section 80 as indicated in 
block 214. The second portion of process air is heated to form 
heated air While passing through heater 90 as indicated in 
block 224. The heated air is passed through desiccant Wheel 
60 to form saturated air as indicated in block 234. More 
speci?cally, the heated air passing through desiccant Wheel 
60 collects moisture from the process air also passing through 
desiccant Wheel 60. 

[0018] At this point, the saturated air is passed to condens 
ing heat exchanger 114 to remove Water from saturated air as 
indicated in block 224. More speci?cally, the saturated air is 
passed through condenser 114 as indicated in block 250. An 
air ?oW, generated by fan 144, passes over condenser 114 
causing a portion of the Water entrained Within the saturated 
air to condense as indicated in block 251. The condensed 
Water is then collected Within Water storage area 140 as indi 
cated in block 252. After passing through condensing heat 
exchanger 114, the saturated air is guided into the ?rst portion 
of process air at mixing point 131 to form a mixed air ?oW as 
indicated in block 254. The mixed air ?oW is then passed 
through desiccant Wheel 60 as indicated in block 264. With 
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this arrangement, the extraction air ?oWing through second 
open air passage 44 derives a motive or ?oW force from 
process fan 48. In this manner, there is no need for an addi 
tional fan that Would necessarily be exposed to moisture laden 
air Within second open air passage 44. In addition, by rein 
troducing saturated air into the process air, additional mois 
ture can be extracted to enhance extraction e?iciency. 
[0019] While the invention has been described in detail in 
connection With only a limited number of embodiments, it 
should be readily understood that the invention is not limited 
to such disclosed embodiments. Rather, the invention can be 
modi?ed to incorporate any number of variations, alterations, 
substitutions or equivalent arrangements not heretofore 
described, but Which are commensurate With the spirit and 
scope of the invention. Additionally, While various embodi 
ments of the invention have been described, it is to be under 
stood that aspects of the invention may include only some of 
the described embodiments. Accordingly, the invention is not 
to be seen as limited by the foregoing description, but is only 
limited by the scope of the appended claims. 

1. A Water-from-air extraction system (40) comprising: 
a ?rst open air passage (43) including a ?rst portion (51) 

and a second portion (64), the ?rst portion (51) being 
?uidly linked to the second portion (64); 

a desiccant Wheel (60) arranged betWeen the ?rst and sec 
ond portions (51, 64); 

a second open air passage (44) including a ?rst end portion 
(82) that leads to a second end portion (123) through an 
intermediate section (108), the ?rst and second end por 
tions (82, 123) being ?uidly connected to the ?rst por 
tion (51) of the ?rst open air passage (43) and the inter 
mediate section (108) being ?uidly linked to the 
desiccant Wheel (60); and 

a condensing heat exchanger (114) ?uidly connected to the 
intermediate section (108) of the second open air pas 
sage (44) doWnstream from the desiccant Wheel (60), the 
condensing heat exchanger (114) extracting Water from 
an air ?oW passing through the second open air passage 
(44). 

2. The Water-from-air extraction system (40) according to 
claim 1, Wherein the second end portion (123) of the second 
open air passage (44) is ?uidly connected to the ?rst portion 
(51) of the ?rst open air passage (43) through an ejector (130). 

3. The Water-from-air extraction system (40) according to 
claim 1, Wherein the second open air passage (44) includes a 
?rst section (80), a second section (93) ?uidly connected to 
the ?rst section (80), a third section (104) ?uidly connected to 
the second section (93) and a fourth section (120) ?uidly 
connected to the third section (104), the desiccant Wheel (60) 
being ?uidly connected betWeen the second and third sections 
(93, 104). 

4. The Water-from-air extraction system (40) according to 
claim 3, further comprising: a heater (90) ?uidly connected 
betWeen the ?rst and second sections (80, 93) of the second 
open air passage (44). 

5. The Water-from-air extraction system (40) according to 
claim 1, further comprising: a Water storage area (140) ?uidly 
connected to the condensing heat exchanger (114). 

6. The Water-from-air extraction system (40) according to 
claim 1, Wherein the second end portion (123) of the second 
open air passage (44) is ?uidly connected to the ?rst portion 
(51) of the ?rst open air passage (43) doWn stream of the ?rst 
end portion (82) of the second open air passage (44). 
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7. The Water-from-air extraction system (40) according to 
claim 1, wherein the second open air passage (44) does not 
include an air motive device. 

8. A method of extracting Water from air, the method com 
prising: 

directing a ?rst portion of process air into a ?rst open air 
passage (43); 

directing a second portion of process air into a second open 
air passage (44) ?uidly connected to the ?rst open air 
passage (43); 

guiding the second portion of the process air through a 
desiccant Wheel (60); 

introducing the second portion of process air back into the 
?rst portion of process air at a mixing point (131) form 
ing a mixed air stream; and 
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extracting Water from the second portion of process air 
upstream from the mixing point (131). 

9. The method of claim 8, further comprising: heating the 
second portion of process air upstream from the desiccant 
Wheel (60). 

10. The method of claim 8, further comprising: passing the 
mixed air stream through the desiccant Wheel (60). 

11. The method of claim 8, further comprising: guiding the 
second portion of process air into the ?rst portion of process 
air through an ejector (130) arranged at the mixing point 
(131). 

12. The method of claim 8, further comprising: passing the 
second portion of process air through the second open air 
passage (44) Without the aid of an air motive device arranged 
in the second open air passage (44). 

* * * * * 


