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Description
Technical Field

[0001] The presentdisclosure relates generally to sys-
tems for water collection and, more particularly, to sys-
tems for water extraction from air.

Background

[0002] As the global population expands rapidly, the
demand for freshwater and potable water is increasing
daily at a fast rate. Natural freshwater resources, such
as lakes and rivers, however, are diminishing due to de-
structive human activities and pollution. Furthermore, the
amount of rainfall in many areas has been drastically
reduced due to various influences (e.g., global warming).
[0003] One possible solution to resolve the problem of
diminishing natural freshwater resources is to produce
freshwater from the oceans. Various desalinization tech-
nologies have been developed to produce freshwater
from sea water. However, most of these technologies are
bulky, energy consuming, and expensive, and therefore,
are not generally affordable to many poor countries or
individuals.

[0004] Water almost always exists in the airin the form
of water vapor. In some humid regions, such as regions
near oceans, humid air may contain a significant amount
of water vapor. Various technologies have been devel-
oped to extract water from air. Many such technologies,
however, require a condenser for cooling the air in order
to extract water from the air. Some technologies use par-
ticular solutions to absorb water from air without requiring
a condenser, but require a regenerative process (e.g.,
by heating) to separate the extracted water from the so-
lutions. These prior art technologies are complex, energy
consuming, and expensive. Therefore, the prior art tech-
nologies may not be affordable to people who have lim-
ited access to energy and financial resources, such as
people in poor countries. Also, systems built with these
prior art technologies may not be portable.

[0005] The present disclosure is directed toward im-
provements in existing technologies for extracting water
from air.

[0006] WO 01/36885 describes an apparatus for ex-
tracting liquid water from moist air, with the features of
the preamble of claim 1. This apparatus comprises a
compression chamber having a variable internal volume,
an intake port to allow moist air into the compression
chamber, and an exhaust port to allow dried air out of
the compression chamber. Awet sponge inthe compres-
sion chamber provides a near-isothermal body, and
serves as a scavenging device for scavenging of con-
densate.

Summary

[0007] In accordance with the invention, there is pro-
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vided a system for water extraction from air as recited by
claim 1.

[0008] Inone exemplary embodiment, the present dis-
closure is directed to a system for water extraction from
air. The system includes a housing having a plurality of
openings allowing an air flow to enter into an inner space
defined by the housing. The system also includes a
sponge disposed within the inner space defined by the
housing. The sponge includes awater absorbing/adsorb-
ing material for absorbing/adsorbing water vapor from
the air flow. The system further includes a presser dis-
posed above the sponge and configured to compress the
sponge to discharge water from the sponge.

[0009] In another exemplary embodiment, the present
disclosure is directed to a system for water extraction
from air. The system includes a housing having two ends
with one of the two ends serving as an air inlet allowing
an air flow to enter into an inner space defined by the
housing, and the other one of the two ends serving as
an air outlet allowing the air flow to exit the housing. The
system also includes a sponge disposed within the inner
space defined by the housing. The sponge includes a
water absorbing/adsorbing material for absorbing/ad-
sorbing water vapor from the air flow. The system further
includes a presser disposed above the sponge and con-
figured to compress the sponge to discharge water from
the sponge.

[0010] Also disclosed herein is a system for water ex-
traction from air, which is not part of the disclosed inven-
tion. The system includes a plurality of rotatable blades
having surfaces that include a water absorbing/adsorb-
ing material for absorbing/adsorbing water vapor from an
air flow. The system also includes a ring shell structure
disposed around the blades and configured to capture
water droplets shed from the surfaces of the blades dur-
ing rotation.

Brief Description of the Drawings

[0011]

Fig. 1 illustrates an exemplary application of a sys-
tem for water extraction from air consistent with the
disclosed embodiments;

Fig. 2 illustrates an exemplary system for water ex-
traction from air consistent with the disclosed em-
bodiments;

Fig. 3 illustrates an exemplary system for water ex-
traction from air consistent with the disclosed em-
bodiments;

Fig. 4 illustrates an exemplary system for water ex-
traction from air consistent with the disclosed em-
bodiments;

Fig. 5A illustrates an exemplary presser consistent
with the disclosed embodiments;

Fig. 5B illustrates an exemplary presser consistent
with the disclosed embodiments;

Fig. 5C illustrates an exemplary presser consistent
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with the disclosed embodiments;

Fig. 6A illustrates an exemplary sponge consistent
with the disclosed embodiments;

Fig. 6B illustrates an exemplary sponge consistent
with the disclosed embodiments;

Fig. 6C illustrates an exemplary sponge consistent
with the disclosed embodiments;

Fig. 7A illustrates an exemplary sponge consistent
with the disclosed embodiments;

Fig. 7B illustrates an exemplary sponge consistent
with the disclosed embodiments;

Fig. 7C illustrates an exemplary sponge consistent
with the disclosed embodiments;

Fig. 8 illustrates an exemplary system for water ex-
traction from air consistent with the disclosed em-
bodiments;

Fig. 9 illustrates an exemplary double-wall structure
implemented in a system for water extraction from
air consistent with the disclosed embodiments;

Fig. 10 illustrates an exemplary application of a sys-
tem for water extraction from air consistent with the
disclosed embodiments;

Fig. 11 illustrates an exemplary system for water ex-
traction from air consistent with the disclosed em-
bodiments;

Fig. 12 illustrates an exemplary system for water ex-
traction from air consistent with the disclosed em-
bodiments;

Fig. 13 illustrates an exemplary system for water ex-
traction from air consistent with the disclosed em-
bodiments;

Fig. 14 illustrates an exemplary application of a sys-
tem for water extraction from air, which is not part of
the disclosed invention;

Fig. 15A illustrates an exemplary system for water
extraction from air, which is not part of the disclosed
invention;

Fig. 15B illustrates a front view of a portion of the
system illustrated in Fig. 15A, which is not part of the
disclosed invention; and

Fig. 16 illustrates an exemplary system for water ex-
traction from air, which is not part of the disclosed
invention.

Detailed Description

[0012] Fig. 1 illustrates an exemplary application of a
system for water extraction from air consistent with the
disclosed embodiments. In this exemplary application, a
system 100 for extracting water from air may be a port-
able device that can be carried by an individual, such as
a hiker, a biker, a traveler, or a soldier. System 100 may
be carried by the individual by hand, or may be attached
to an article carried by the individual, such as a backpack
105. System 100 may also be carried by an automobile,
a bicycle, a ship, or any other moving vehicle. For exam-
ple, system 100 may be attached to a portion of a bicycle.
In some embodiments the attachment of system 100 to
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the vehicle may be permanent. In other embodiments,
the attachment may be temporary, such that system 100
may be readily detached from the vehicle, e.g., for clean-
ing and/or attachment to another vehicle.

[0013] Fig. 2 illustrates an exemplary embodiment of
system 100 for water extraction from air. System 100
may have a canister type structure. System 100 may in-
clude a housing 110 forming the canister type structure.
Housing 110 may be any suitable shape, for example, a
cylinder, a cube, a hexagonal prism, a triangular prism,
etc. Forillustration and discussion purpose, housing 110
is shown having a cylindrical shape.

[0014] Housing 110 may be made of any suitable ma-
terials, such as steel, aluminum, alloys, composites, or
plastics. Housing 110 may include a thermal insulation
design, which may maintain the inner space defined by
housing 110 at arelatively low temperature, or which may
prevent the temperature inside the space defined by
housing 110 from increasing to adversely affect the water
extraction efficiency. For example, the outer surface of
housing 110 may be made of, or coated with, a heat
and/or sunlight reflective material, which may reflect heat
and/or sunlight away from housing 110. Such material
may include a reflective paint, a ceramic coating, a re-
flective metallic material such as aluminum, etc. Housing
110 may also include a heat insulation material between
the inner and outer surfaces of housing 110, such as
ceramic, foam, fiberglass, carbon fiber, etc. The inner
surface of housing 110 may also include a suitable ma-
terial that may help maintain a low temperature within
the inner space defined by housing 110. For example,
the inner surface of housing 110 may include one or more
materials having a low thermal conductivity, such as ce-
ramics, foams, carbon fiber, etc.

[0015] Housing 110 includes a plurality of openings
120, such as slots or holes on the body of housing 110.
Openings 120 may serve as air inlets by allowing air to
flow into the inside space defined by housing 110. Open-
ings 120 may be distributed in a middle region of housing
110. Openings 120 may take any suitable shape, such
as rectangular, square, triangular, circular, hexagonal,
star-shaped, etc. Openings 120 may be evenly or ran-
domly distributed on housing 110. The number, shape,
size, and orientation of openings 120 may be determined
in order to provide a desired amount and direction of air
flow for the housing shape.

[0016] System 100 may include an air outlet 130 at a
top end of housing 110. In some embodiments, air en-
tering housing 110 through openings 120 may exit hous-
ing 110 from air outlet 130. Air outlet 130 may be covered
by a removable end cap (not shown) when system 100
is not in operation. In some embodiments, system 100
may be provided without a separate air outlet at the top
end of housing 110. For example, in certain embodi-
ments, system 100 may be configured such that air flow-
ing into system 100 through some of openings 120 may
exit system 100 from other openings 120. For instance,
in some embodiments, system 100 may be configured
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such that atmospheric wind blows in openings 120 on
one side of housing 110, and exits from openings 120 on
the opposite side of housing 110.

[0017] System 100 includes a sponge 140 disposed
inside system 100 in the space defined by housing 110.
The term "sponge" used in this application represents
any device having a suitable structure that is readily com-
pressible and expandable (e.g., in the manner of an or-
dinary household sponge). Such devices may include a
porous structure and/or a resilient and layered structure,
which may be compressed to reduce volume, and then
expand to substantially restore their original shapes and
volumes when the compression force is released.
[0018] Sponge 140 may include a water absorbing/ad-
sorbing material for absorbing/adsorbing water vapor
from the air flow. In some embodiments, sponge 140 may
be coated with the water absorbing/adsorbing material.
In some embodiments, sponge 140 may be wholly or
partially made of the water absorbing/adsorbing material.
The water absorbing/adsorbing material may include any
suitable material, for example, tertiary amines, polyeth-
ylene glycols, and/or hydrophobic activated carbon.
[0019] Sponge 140 may be configured to temporarily
hold the extracted water therein. Sponge 140 is com-
pressible. Sponge 140 is configured to, when com-
pressed, reduce its volume, and thereby discharge water
held therein. After water is discharged and the compres-
sion force released, sponge 140 may substantially re-
store its pre-compression volume and shape. The size
of sponge 140 may be determined such that, even during
the compression process, sponge 140 may avoid contact
with the inner surface of housing 110. In other words, a
space is always maintained between sponge 140 and
the inner surface of housing 110, despite any outward
(e.g., radial) expansion of sponge 140 when com-
pressed. The space may prevent water from leaking out
of housing 110, which could occur if sponge 140 were to
make contact with a portion of housing 110 having open-
ings 120 therein. In some embodiments, openings 120
may be positioned such that they are of a certain distance
above the bottom of sponge 140to prevent water leakage
through openings 120 when sponge 140 is compressed.
[0020] System 100 includes a presser 150 disposed
inside system 100. Presser 150 is disposed above
sponge 140 and adjacent air outlet 130. Presser 150 is
used to compress sponge 140 in order to discharge water
from sponge 140. Presser 150 may take any suitable
shape that fits the shape of housing 110. For example,
presser 150 may be a round plate when housing 110 is
in a cylindrical shape. Presser 150 may be movable, for
example, by actuation of a presser driver 155. In some
embodiments, presser driver 155 may be mechanically
linked to presser 150, and may be disposed adjacent air
outlet 130 on an outer surface of housing 110. In some
embodiments, presser driver 155 may be slidable along
a guiderail (not shown) located on the outer surface of
housing 110. A user may slide presser driver 155, caus-
ing presser 150 to move towards sponge 140, and to
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compress sponge 140 to discharge water. After the water
is discharged from sponge 140, the user may slide press-
erdriver 155 back to its original position adjacentair outlet
130, which in turn may bring back presser 150 to its orig-
inal position adjacent air outlet 130. When presser 150
is broughtto its original position, sponge 140 may expand
to substantially restore its pre-compression volume and
shape.

[0021] System 100 may include a water filter 160 dis-
posed at a bottom end of housing 110. Water filter 160
may be disposed below sponge 140 and, in some em-
bodiments, may provide a support for sponge 140. For
example, in certain embodiments, sponge 140 may rest
on water filter 160. Water filter 160 may include any suit-
able water filtering medium for cleaning water to produce
potable water. When water is discharged from sponge
140, water may be filtered by water filter 160.

[0022] System 100 may also include a water tank 170
located at the bottom end of housing 110 below water
filter 160 for storing water after water discharged from
sponge 140 is cleaned by water filter 160. In some em-
bodiments, water tank 170 may be removable from hous-
ing 110. For example, water tank 170 may be a threaded
cap attached to housing 110 via threads. Alternatively,
or additionally, water tank 170 may be attached to hous-
ing 110 via any otherremovable means, such as screws,
clips, friction-fit, etc. The user may remove water tank
170 to access water stored therein, or to clean water tank
170 periodically. In another embodiment, water tank 170
may be an integral part of housing 110, and may not be
removable from housing 110. Water tank 170 may in-
clude a valve (not shown) near the bottom position which
may be opened to allow water to exit water tank 170.
[0023] Fig. 3illustrates another exemplary system 101
for water extraction from air. System 101 includes ele-
ments that are similar to those included in system 100,
such as housing 110, openings 120, air outlet 130,
sponge 140, presser 150, water filter 160, and water tank
170. Therefore, the detailed descriptions of these similar
elements are not repeated.

[0024] While, in some embodiments, presser driver
155 may be a mechanical driver utilizing human power
(as shown and described with regard to system 100), in
some embodiments, presser driver 155 may be an elec-
tro-mechanical driver utilizing electrical power, as shown
and described with regard to system 101. For example,
in some embodiments, presser driver 155 may be pow-
ered by a battery 190. Presser driver 155 may include a
motor (not shown) or any suitable driving device for driv-
ing presser 150. Presser driver 155 may be linked with
presser 150 via any suitable linking mechanism, such as
a chain, a gear, or a rod. When the electrical power is
supplied from battery 190 to the motor of presser driver
155, presser driver 155 may drive presser 150 to move
towards filter 160 to compress sponge 140, or may drive
presser 150 to move towards outlet 130.

[0025] Battery 120 may be located at any suitable lo-
cation in system 101. For example, battery 190 may be
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attached to housing 110 adjacent air outlet 130. In some
embodiments, battery 190 may be a component separate
from housing 110. For example, in some embodiments,
battery 190 may be attached to housing 110 via an um-
bilical-type electrical connection.

[0026] AsshowninFig.3,system 101 mayalsoinclude
a fan 180 located adjacent outlet 130. Fan 180 may be
attached to housing 110 via any suitable supports (not
shown). When electrical power is supplied from battery
190 to fan 180, fan 180 may rotate, causing an air flow
from openings 120 to air outlet 130, thereby increasing
the overall air flow throughout system 101. Increased air
flow through sponge 140 may improve water extraction
efficiency.

[0027] Fig. 4 illustrates an exemplary system 102 for
water extraction from air consistent with the disclosed
embodiments. System 102 includes elements similar to
those included in system 100 and/or system 101, such
as air outlet 130, sponge 140, presser 150, presser driver
155, water filter 160, and water tank 170. Although not
shown in Fig. 4, system 102 may also include fan 180
and battery 190 as similarly included in system 101. Com-
pared to system 100 or 101, system 102 may include a
different housing 111. Housing 111 may include one or
more slots provided as spiral openings 125 that allow an
air flow to enter the inner space defined by housing 111.
In some embodiments, spiral openings 125 may be con-
tinuous slots around the body of housing 111. Although
two separate spiral openings 125 are shown in Fig. 4,
housing 111 may include any suitable number of spiral
openings 125 to ensure adequate air flow to sponge 140
for water extraction. In some embodiments, these spiral
openings 125 may intersectwith one another. One skilled
in the art will appreciate that any other suitable styles
may be used for the spiral openings. For example, while
continuous spiral openings are shown and discussed
herein, discrete openings distributed on housing 111 may
alternatively, or additionally, be provided.

[0028] Air flowing into spiral openings 125 may exit
from air outlet 130. One skilled in the art will appreciate
that air flowing into system 102 through one spiral open-
ing 125 may exit system 102 from another spiral opening
125 located on an opposite surface of housing 111. Thus,
in some embodiments, airoutlet 130 may be omitted from
system 102. Similar to housing 110, housing 111 may
include a thermal insulation design, which may maintain
the inner space defined by housing 111 at a relatively
low temperature, or which may prevent the temperature
inside the space defined by housing 111 from increasing
to adversely affect the water extraction efficiency. For
example, the outer surface of housing 111 may be coated
with a highly reflective material, which may reflect heat
away from housing 111. The inner surface of housing
111 may also include a suitable material that may help
maintain a low temperature within the inner space de-
fined by housing 111. Further details about exemplary
thermal regulation features are discussed above.
[0029] Figs. 5A-5C illustrate exemplary designs of
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presser 150 consistent with the disclosed embodiments.
Presser 150 is shown in a round shape in Figs. 5A-5C,
which may be employed with a cylindrical housing 110
or 111. As shown in Fig. 5A, in some embodiments,
presser 150 may be a solid plate. A solid plate presser
structure, such as shown in Fig. 5A, may be employed
in embodiments, such as systems 100 and 102, where
air entering from some openings located on the housing
may exit from other openings located on the housing,
rather than from air outlet 130.

[0030] As shown in Fig. 5B, in another embodiment,
presser 150 may have a plate structure having a plurality
of openings 151. The number, distribution, and shape of
openings 151 may be suitably designed such that presser
150 does not block air flow from openings 120 or spiral
openings 125 to air outlet 130.

[0031] As shown in Fig. 5C, presser 150 may have a
screen shape structure having aweb 152. Web 152 may
allow free air flow from openings 120 or spiral openings
125 to air outlet 130. Web 152 may be designed strong
for compressing sponge 140. One skilled in the art will
appreciate that other suitable presser configurations may
be employed in systems 100, 101, and 102.

[0032] Figs. B6A-6C illustrate exemplary designs of
sponge 140 consistent with the disclosed embodiments.
As shown in Fig. 6A, sponge 140 may be in a cylindrical
shape, having a plurality of pores 141 evenly orrandomly
distributed within the structure. Sponge 140 may be
made of any suitable materials, such as polymer, paper,
cotton fabric, etc. Sponge 140 may include a water ab-
sorbing/adsorbing material. In some embodiments,
sponge 140 may be coated with the water absorbing/ad-
sorbing material. In some embodiments, sponge 140
may be wholly or partially made of the water absorb-
ing/adsorbing material. The water absorbing/adsorbing
material may include any suitable material, for example,
tertiary amines, polyethylene glycols, and/or hydropho-
bic activated carbons. The water absorbing/adsorbing
material may enable sponge 140 to extract water vapor
from an air flow passing over the surface and/or through
sponge 140. Water extracted from air may be held within
sponge 140. When compressed, the volume of sponge
140 may be reduced, causing the discharge of water held
therein. When the compression force isreleased, sponge
140 may restore its pre-compression volume and shape
due to the resilience of its structure.

[0033] In some embodiments, sponge 140 may have
a layered structure connected through links 145, as
shown in Fig. 6B. Sponge 140 shown in Fig. 6B may
include a plurality of layers 142, 143, and 144. Links 145
may provide support to the layers. Links 145 may also
be elastic orresilient so that they do not severely interfere
with the compression of sponge 140. When the compres-
sion force is released, elastic links 145 may help sponge
140 to restore the pre-compression volume and shape
of sponge 140.

[0034] Although three layers are shown in Fig. 6B, any
suitable number of layers may be used. In some embod-
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iments, one or more of layers 143, 143, and 144 may be
in the form of a block structure, similar to the structure
shown in Fig. 6A.

[0035] In yet another embodiment shown in Fig. 6C,
sponge 140 may include a block structure having a body
filled with a plurality of fibers 146. Fibers 146 may be
organized in aregular pattern, or may be disposed within
the body of sponge 140 randomly. Fibers 146 may be
resilient, which may help sponge 140 in the compression
and expansion processes. Fibers 146 may include a wa-
ter absorbing/adsorbing material. In some embodiments,
fibers 146 may be coated with the water absorbing/ad-
sorbing material. In other embodiments, fibers 146 may
be wholly or partially made of the water absorbing/ad-
sorbing material. The water absorbing/adsorbing mate-
rial may include any suitable material, for example, ter-
tiary amines, polyethylene glycols, and/or hydrophobic
activated carbons. Water extracted from air may attach
to fibers 146 and be temporarily held within sponge 140.
[0036] Figs. 7A-7C illustrate cross-sectional views of
exemplary sponge designs consistent with the disclosed
embodiments. These designs correspond to Figs. 6A-
6C, except that the surfaces of sponge 140 include a
ribbed, corrugated, or ridged surface 147. Surface 147
may be coated with or made of, the same water absorb-
ing/adsorbing material used for other parts of sponge
140. Thus, surface 147 may increase the overall surface
area exposure to the air flow, thereby increasing the wa-
ter extraction efficiency.

[0037] Fig. 8 illustrates an exemplary system 103 for
water extraction from air consistent with the disclosed
embodiments. System 103 may include similar elements
as systems 100, 101, and 102. For simplicity, some ele-
ments such as presser 150, presser driver 155, fan 180,
and battery 190 are not shown in Fig. 8, although these
components may be included in system 103. Fig. 8 shows
a double-wall structure which may be employed to hous-
ing 110 or housing 111. For purposes of illustration, the
double-wall structure shown in Fig. 8 is depicted as im-
plemented in housing 110.

[0038] As shown in Fig. 8, housing 110 may include
an outer wall 161 and an inner wall 162. A space may be
maintained between outer wall 161 and inner wall 162.
Sponge 140 may be disposed within a space defined by
inner wall 162. Housing 110 includes a plurality of
openings 171 on outer wall 161, and a plurality of open-
ings 172 on inner wall 162. Openings 171 and 172 may
be through-holes or slots, and may be similar to openings
120 shown in Fig. 2, or spiral openings 125 shown in Fig.
4. Inner wall 162 may limit the expansion of sponge 140
during compression, such that sponge 140 does not
touch outer wall 161 when compressed, thereby prevent-
ing water from leaking through openings 171 on outer
wall 161.

[0039] Openings 171 and 172 may serve as air inlets,
allowing air to flow into and out of sponge 140. Openings
172 on inner wall 162 may also allow water discharged
from sponge 140 during the compression process to flow
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into the space between inner wall 162 and outer wall 161.
Water filter 160 may be disposed at the bottom of inner
wall 162, and may clean water discharged from sponge
140. In some embodiments, inner wall 162 and sponge
140 may rest on water filter 160. Water filter 160 may
extend to cover the space between inner wall 162 and
outer wall 161. Thus, water flowing out of inner wall 162
into the space between inner wall 162 and outer wall 161
may also be filtered by water filter 160 before entering
into water tank 170.

[0040] Fig. 9 illustrates an exemplary double-wall
structure that may be implemented in system 103. In this
embodiment, system 103 may include flanges 173 ex-
tending from openings 171 on outer wall 161. Flanges
173 may extend inwardly towards inner wall 162 from an
upper edge of openings 171. When sponge 140 is com-
pressed and when water is flowing out of inner wall 162
through openings 172, flanges 173 may prevent water
from leaking out of system 103 through openings 171 on
outer wall 161. Flanges 173 may be configured in such
away as to prevent water leakage, yet still allow free air
flow. Although not shown in Fig. 9, one skilled in the art
will appreciate thatinner wall 162 may also include similar
flanges at openings 172.

[0041] Fig. 10illustrates an exemplary application of a
system for water extraction from air consistent with the
disclosed embodiments. In such an application, a system
200 may have a relatively large volume for producing a
relatively large amount of water, as compared to systems
100-103. System 200 may fixed on a farm for extracting
water from air for feeding people and animals. In some
embodiments, system 200 may be rendered portable,
e.g., by being mounted on a truck.

[0042] Fig. 11 illustrates exemplary details of system
200. As shown in Fig. 11, system 200 may include a
housing 210. Housing 210 may be made of any suitable
material, such as plastic or metal. Similar to housing 110
and 111, housing 210 may include a thermal insulation
feature, which may maintain the inner space defined by
housing 210 at arelatively low temperature, or which may
prevent the temperature inside the space defined by
housing 210 from increasing to adversely affect the water
extraction efficiency. For example, the outer surface of
housing 210 may be coated with a highly reflective ma-
terial, which may reflect heat away from housing 210.
The inner surface of housing 210 may also include a suit-
able material that may help maintain a low temperature
within the inner space defined by housing 210. Additional
details of possible thermal regulating features are dis-
cussed above.

[0043] Housing 210 may include a longitudinally ex-
tended body having two open ends. In some embodi-
ments, air may flow into and out of system 200 via the
two open ends of housing 210. Air may flow into system
200 from either open end of housing 210. For example,
air may flow into system 200 from opening 220, and flow
out of system 200 from opening 230. Air may also flow
inthereversedirection,i.e., in opening 230 and outopen-
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ing 220.

[0044] System 200 may include an air filter 240 dis-
posed at one or both of openings 220 and 230. System
200 includes a sponge 260 having a structure and prop-
erty similar to those of sponge 140 discussed above.
Sponge 260 may extract water vapor from air as air flows
through sponge 260 and store extracted water therein.
Although sponge 260 is shown in a single configuration,
sponge 260 may have any of the features discussed
above with respect to sponge 140.

[0045] System 200 includes a presser 290 configured
to compress sponge 260 to discharge water from sponge
260. Presser 290 may be similar to presser 150 dis-
cussed above. Presser 290 may be driven by a handle
295 attached to housing 210. Handle 295 may be me-
chanically linked to presser 290 through any suitable
mechanism, such as chains, gears, and springs. Handle
295 may be operable without any electrical power. A user
of system 200 may actuate handle 295 by pulling down
handle 295 to move presser 290 downward to compress
sponge 260. The user may also move handle 295 to bring
presser 290 back to its original position after water is
discharged out of sponge 260.

[0046] System 200 may include a water filter 270 lo-
cated below sponge 260. Water filter 270 may be similar
to water filter 160 discussed above. Water discharged
from sponge 260 may be filtered by water filter 270. Fil-
tered water may flow into a water tank 280 located below
water filter 270. Water tank 280 may be an integral part
of housing 210, or may be a separate part that may be
removed from and attached to housing 210. In some em-
bodiments, system 200 may be fixed to a building or the
ground through supports 285.

[0047] Fig. 12 illustrates another exemplary system
202 for water extraction from air consistent with the dis-
closed embodiments. System 202 may include elements
similar to those shown in system 200. The similar ele-
ments are labeled with the same numerical references
as those included in system 200. Accordingly, the details
of these similar elements may be referenced above.
[0048] In system 202, presser 290 may be driven by a
motor 300, which may be powered by a battery 310. Mo-
tor 300 and battery 310 may be attached to housing 210
at suitable locations. Motor 300 may be linked with press-
er 290 through a suitable linking mechanism, such as a
chain, a gear, or an extendable and extractable rod.
When electrical power is supplied from battery 310 to
motor 300, motor 300 may drive presser 290 towards
sponge 260 to compress sponge 260. After water is dis-
charged from sponge 260, motor 300 may bring presser
290 back to its original position.

[0049] Fig. 13 illustrates an exemplary system 203 for
extracting water from air consistent with the disclosed
embodiments. System 203 may include elements similar
to those included in systems 200 and 202. These similar
elements are labeled with the same numerical references
as those in systems 200 and 202. The details of these
similar elements may be referenced above.
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[0050] In system 203, a presser 290 may be driven by
a motor 300. Motor 300 may in turn be powered by a
solar panel 320. Solar panel 320 may be attached to
housing 210 through a fixture 325. Alternatively, solar
panel 320 may be separate from housing 210. Solar pan-
el 320 may convert solar energy into electrical energy,
and may store electrical energy in a power storage device
330, such as a battery. Power storage device 330 may
be electrically connected with motor 300 to supply elec-
trical power to motor 300.

[0051] Fig. 14 illustrates another exemplary applica-
tion of a system for water extraction from air, which is not
part of the disclosed invention.

[0052] AsshowninFig. 14, a system 400 for extracting
water from air may be integral with a windmill structure.
System 400 may be used for generating electricity from
wind power and, at the same time, extracting water from
air. For example, system 400 may be disposed on a farm,
adjacent a house, on an ocean island, or on a cruise ship
to generate both electrical energy and potable water.
[0053] Fig. 15A illustrates further exemplary details of
system 400. System 400 may include a windmill 410.
Windmill 410 may include a plurality of blades 420. As
wind blows though windmill 410, blades 420 may be driv-
en by the wind to rotate, thereby converting wind energy
into electrical energy through an energy converting unit
included in the windmill 410 (not shown). Any type of
energy converting unit known in the art may be suitable
for use in system 400. System 400 may further include
aring shell structure 430 surrounding blades 420. Ring
shell structure 430 may be attached to windmill 410
through supporting structures 440. At a bottom portion
of ring shell structure 430, system 400 may include a
water collector 450, which may be connected to a water
tank 470 through a conduit 460.

[0054] The surface shape and area of blades 420 may
be configured to provide, when rotating, a desired
amount of air flow passing over fan blades 420. Thus,
the goals of maximizing the speed of rotation for harvest-
ing energy from the wind, and maximizing the blade sur-
face area and wind flow thereover to promote extraction
of water from the air, may be considered. The develop-
ment of blade shapes may be facilitated using suitable
design and/or simulation software and/or through exper-
imentation.

[0055] Surfaces of blades 420 may include a water ab-
sorbing/adsorbing material. In someexamples, at least a
portion of blades 420 may be made of a water absorb-
ing/adsorbing material. In some examples, part, or all, of
each blade 420 may be made of a water absorbing/ad-
sorbing material. In other examples, the surface of blades
420 may include a water absorbing/adsorbing material.
For example, each of blades 420 may include a top layer
that forms the surface, and the top layer may include a
water absorbing/adsorbing material, such as a coating,
laminate, etc. The water absorbing/adsorbing material
may include any suitable material, for example, tertiary
amines, polyethylene glycols, and/or hydrophobic acti-
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vated carbons. As wind blows across the surfaces of
blades 420, water vapor within the air may be extracted
by the water absorbing/adsorbing material of blades 420.
[0056] As illustrated in Fig. 15B, water extracted from
the air may attach to the surfaces of blades 420 in the
form of water droplets 455. Water droplets 455 may grow
as water accumulates on the surfaces of blades 420. In
some examples, the surface of blades 420 may include
a texture that facilitates the formation of water droplets
thereon. When blades 420 rotate, water droplets 455 may
be shed off the blades 420 due to the centrifugal forces
caused by the rotation. Water droplets 455 shed off from
blades 420 during rotation may be captured by ring shell
structure 430, and may flow to the bottom position of ring
shell structure 430. Water droplets 455 may be collected
in water collector 450 located at the bottom position of
ring shell structure 430. Water collected in water collector
450 may be further transported to water tank 470 for stor-
age through conduit 460.

[0057] Fig. 16 illustrates an exemplary system 500 for
water extraction from air consistent with the disclosed
examples, which is not part of the disclosed invention.
Ratherthan including awindmill, system 500 may include
a fan 510. In some examples, fan 510 may be portable.
Thus, in such examples, system 500 may be convenient-
ly carried by an individual 505, such as a soldier or a
traveler. Individual 505 may temporarily attach portable
fan 510 to a structure erected on the ground, such as a
post 580. In some examples, fan 510 may be fixed, e.g.,
to a building structure.

[0058] System 500 may include a plurality of blades
520 and a ring shell structure 530. Ring shell structure
530 may be attached to fan 510 through a plurality of
supporting structures 540. System 500 may include a
water collector 550 located at a bottom position of ring
shell structure 530. Water collector 550 may be connect-
ed with a water tank 570 through a conduit 560. System
500 may further include a power supply 590, such as a
battery, connected with fan 510 for driving blades 520.
Power supply 590 may supply electrical power to a motor
(not shown), which may drive blades 520 to rotate.
[0059] In some examples, fan 510 may be operable to
extract water from air even when not in use to blow air
for a particular purpose. For example, in some examples,
fan 510 may be passively spun by the wind, much like a
windmill, except without the energy harvesting feature.
In such examples, in order to sustain the water extraction
action even during periods of minimal wind, power supply
590 may be configured to only supply power to drive
blades 520 when the rotating speed of blades 520 is be-
low a predetermined threshold speed. When blades 520
are rotating above the threshold speed, power supply
590 may remain inactive, allowing the wind to pass the
air over blades 520 to facilitate the water extraction proc-
ess.

[0060] Similarto blades 420 in system 400, blades 520
may include a water absorbing/adsorbing material. As
wind blows across the surfaces of blades 520, water va-
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por may be extracted from the air by the water absorb-
ing/adsorbing material. Water extracted from the air may
form water droplets, which may attach to the surfaces of
blades 520. In some examples, the surface of blades 520
may include a texture that facilitates the formation of wa-
ter droplets thereon. As water droplets grow, they may
be shed off from blades 520 due to the centrifugal forces.
Water droplets shed off from blades 520 during rotation
may be received by ring shell structure 530. Water drop-
lets may flow to the bottom portion of ring shell structure
530, and may be collected by water collector 550. Water
collected by water collector 550 may be further transport-
ed to water tank 570 for storage through conduit 560.
[0061] Thedisclosed systems forextracting waterfrom
air may have a wide variety of applications. For example,
the disclosed systems may be carried by an individual,
such as a soldier in a war zone, a traveler in a desert or
a tropical forest. The disclosed system may also be car-
ried by an automobile, a bike, or a ship. In some appli-
cations, the disclosed systems may also be employed
on a farm, a sea shore, an off-shore oil rig, or a rooftop
of a building. The disclosed systems may operate without
any external power supply, may utilizes power supplied
by a solar panel, and/or may require only small amount
of power for operation.

[0062] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
disclosed systems for extracting water from air. Other
embodiments will be apparent to those skilled in the art
from consideration of the specification and practice of
the disclosed embodiments herein. Itis intended that the
specification and examples be considered as exemplary
only, with a true scope of the disclosure being indicated
by the following claims.

Claims

1. A system (100; 102; 103; 200; 202; 203) for water
extraction from air, comprising:

a housing (110; 111; 210); and

a sponge (140; 260) disposed within an inner
space defined by the housing (110; 111; 210),
the sponge including a water absorbing/adsorb-
ing material for absorbing/adsorbing water va-
por from an air flow in the inner space; and a
presser, characterised in that:

the housing (110; 111; 210) comprises a
plurality of openings (120; 125; 171, 172)
for allowing the air flow to enterinto the inner
space defined by the housing; and in that
the presser (150; 290) is disposed above
the sponge (140; 260) and configured to
compress the sponge to discharge water
from the sponge.
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The system of claim 1, further comprising:

a presser driver (155; 295) configured to utilize
human power to drive the presser (150; 290).

The system of claim 1, further comprising:

a presser driver (155; 300) configured to utilize
an electrical power supply (190; 310; 320, 330)
to drive the presser (150; 290).

The system of claim 1, further comprising:

a fan (180) disposed at an end position of the
housing (110; 111) and configured to receive
power from an electrical power supply (190).

The system of claim 1, further comprising:

a water filter (160; 270) disposed below the
sponge (140; 260) for filtering water discharged
from the sponge; and

awater tank (170; 280) disposed below the wa-
ter filter (160; 270) for storing water discharged
from the sponge (140; 260) and filtered by the
water filter.

The system of claim 1, wherein the plurality of open-
ings in the housing (111) include a plurality of spiral
openings (125).

The system of claim 1, wherein the presser (150)
has a web structure (152).

The system of claim 1, wherein the sponge (140)
has a block structure.

The system of claim 1, wherein the sponge (140)
has a layered structure including a plurality of layers
(142, 143, 144).

The system of claim 1, wherein the sponge (140)
includes a plurality of fibers (146) within a body of
the sponge.

The system of claim 1, wherein:

the sponge (140) includes aribbed, corrugated,
or ridged surface (147).

The system of claim 1, wherein:

the housing (110; 111) includes a double-wall
structure having an inner wall (162) and an outer
wall (161),

wherein the sponge (140) is disposed within a
space defined by the inner wall (162), and
wherein the inner wall (162) and the outer wall

10

15

20

25

30

35

40

45

50

55

13.

14.

15.

16.

17.

(161) each include a plurality of openings (171,
172).

The system of claim 12, wherein:

the housing (110; 111) includes a plurality of
flanges (172) extending inwardly toward the in-
ner wall (162) from the plurality of openings
(171) located on the outer wall (161).

The system of claim 1, wherein the housing (200)
has two ends with one of the two ends serving as an
air inlet (230) allowing the air flow to enter into the
inner space defined by the housing, and the other
one of the two ends serving as an air outlet (230)
allowing the air flow to exit the housing.

The system of claim 14, further comprising:

a handle (295) attached to the housing (210)
and mechanically linked to the presser (290).

The system of claim 14, further comprising:

a motor (300) configured to drive the presser
(290);

a battery (310) configured to provide electrical
power to the motor (300).

The system of claim 14, further comprising:

a motor (300) configured to drive the presser
(290);

a solar panel (320) configured to convert solar
energy into electrical energy; and

a power storage device (330) configured to store
electrical energy converted by the solar panel
(320), and to supply electrical power to the motor
(300).

Patentanspriiche

1.

System (100; 102; 103; 200; 202; 203) zur Was-
serextraktion aus der Luft, umfassend:

ein Gehause (110; 111; 210); und

einen Schwamm (140; 260), derinnerhalb eines
Innenraums angeordnet ist, der durch das Ge-
hause (110; 111; 210) definiert ist, wobei der
Schwamm ein Wasser absorbierendes/adsor-
bierendes Material zum Absorbieren/Adsorbie-
ren von Wasserdampf von einem Luftstrom in
dem Innenraum enthalt;

und einen Dricker, dadurch gekennzeichnet,
dass:

das Gehause (110; 111; 210) eine Vielzahl
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von Offnungen (120; 125; 171; 172) um-
fasst, um zu ermdglichen, dass der Luft-
strom in den Innenraum, der durch das Ge-
hause definiert ist, eintritt; und

dass der Driucker (150; 290) Uber dem
Schwamm (140; 260) angeordnet und dazu
ausgelegtist, den Schwamm zu komprimie-
ren, um Wasser von dem Schwamm aus-
zugeben.

System nach Anspruch 1, ferner umfassend:

einen Drickerantrieb (155; 295), der dazu aus-
gelegt ist, Menschenkraft zu verwenden, um
den Dricker (150; 290) anzutreiben.

System nach Anspruch 1, ferner umfassend:

einen Drickerantrieb (155; 300), der dazu aus-
gelegt ist, eine elektrische Stromversorgung
(190; 310; 320; 330) zu verwenden, um den Dri-
cker (150; 290) anzutreiben.

System nach Anspruch 1, ferner umfassend:

ein Geblase (180), das an einer Endpositiondes
Gehauses (110; 111) angeordnet und dazu aus-
gelegt ist, Strom von einer elektrischen Strom-
versorgung (190) zu empfangen.

System nach Anspruch 1, ferner umfassend:

einen Wasserfilter (160; 270), der unter dem
Schwamm (140; 260) angeordnet ist, um Was-
ser zu Filtern, das von dem Schwamm ausge-
geben wird; und

einen Wassertank (170; 280), der unter dem
Wasserfilter (160; 270) angeordnet ist, um Was-
ser zu speichern, das von dem Schwamm (140;
260) ausgegeben wird und von dem Wasserfil-
ter gefiltert wird.

System nach Anspruch 1, wobei die Vielzahl von Off-
nungen indem Gehause (111) eine Vielzahl von spi-
ralférmigen Offnungen (125) enthalt.

System nach Anspruch 1, wobei der Dricker (150)
eine Bahnstruktur (152) aufweist.

System nach Anspruch 1, wobei der Schwamm
(140) eine Blockstruktur aufweist.

System nach Anspruch 1, wobei der Schwamm
(140) eine Schichtstruktur aufweist, die eine Vielzahl
von Schichten (142; 143; 144) enthalt.

System nach Anspruch 1, wobei der Schwamm
(140) eine Vielzahl von Fasern (146) innerhalb eines
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1.

12.

13.

14.

15.

16.

17.

Koérpers des Schwamms enthalt.
System nach Anspruch 1, wobei:

der Schwamm (140) eine gerippte, gewellte
oder gerippte Oberflache (147) enthalt.

System nach Anspruch 1, wobei:

das Gehause (110; 111) eine Doppelwandstruk-
tur enthalt, die eine Innenwand (162) und eine
AuRenwand (161) aufweist,

wobei der Schwamm (140) innerhalb eines
Raums angeordnetist, der durch die Innenwand
(162) definiert ist, und

wobeidie Innenwand (162) und die AuRenwand
(161) jeweils eine Vielzahl von Offnungen (171;
172) enthalten.

System nach Anspruch 12, wobei:

das Gehause (110; 111) eine Vielzahl von Flan-
schen (172) enthalt, die sich nach innen zu der
Innenwand (162) von der Vielzahl von Offnun-
gen (171) erstrecken, die sich an der AuRen-
wand (161) befinden.

System nach Anspruch 1, wobeidas Gehause (200)
zwei Enden aufweist, wobei eines der zwei Enden
als ein Lufteinlass (230) dient, der ermdglicht, dass
der Luftstrom in den Innenraum, der durch das Ge-
hause definiert ist, eintritt, und das andere Ende der
zwei Enden als ein Luftauslass (230) dient, der er-
moglicht, dass der Luftstrom das Gehause verlasst.

System nach Anspruch 14, ferner umfassend:

einen Griff (295), der an dem Gehause (210)
befestigt ist und mechanisch mit dem Driicker
(290) verbunden ist.

System nach Anspruch 14, ferner umfassend:

einen Motor (300), der dazu ausgelegt ist, den
Driicker (290) anzutreiben;

eine Batterie (310), die dazu ausgelegt ist, dem
Motor (300) elektrischen Strom zu liefern.

System nach Anspruch 14, ferner umfassend:

einen Motor (300), der dazu ausgelegt ist, den
Driicker (290) anzutreiben;

einen Sonnenkollektor (320), der dazu ausge-
legt ist, Sonnenenergie in elektrische Energie
umzuwandeln; und

eine Energiespeichervorrichtung (330), die da-
zu ausgelegt ist, elektrische Energie zu spei-
chern, die von dem Sonnenkollektor (320) um-
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gewandelt wurde, und dem Motor (300) elektri-
schen Strom zu liefern.

Revendications

Systéme (100, 102, 103, 200, 202, 203) d’extraction
de 'eau de I'air, comprenant :

un boitier (110, 111, 210); et

une éponge (140, 260) disposée dans un espa-
ce interne défini par le bofitier (110, 111, 210),
'éponge comprenant une matiére d’absorp-
tion/adsorption d’eau pour absorption/adsorp-
tion de la vapeur d’eau dans un débit d’air dans
'espace interne ;

et un comprimeur,

caractérisé en ce que :

le boitier (110, 111, 210) comprend une pluralité
d’ouvertures (120, 125, 171, 172) permettant
lintroduction du débitd’airdans 'espace interne
défini par le boitier ; et

eten ce que

le comprimeur (150, 290) estdisposé au-dessus
de I'éponge (140, 260) et configuré pour com-
primer ’éponge etdécharger 'eau provenant de
I'éponge.

Systéme selon la revendication 1, comprenant en
outre :

une commande de comprimeur (155, 295) con-
figurée pour utiliser I'énergie de ’lhomme pour
'entrainement du comprimeur (150, 290).

Systéme selon la revendication 1, comprenant en
outre :

une commande de comprimeur (155, 300) con-
figurée pour utiliser une fourniture d’électricité
(190, 310, 320, 330) pour l'entrainement du
comprimeur (150, 290).

Systéme selon la revendication 1, comprenant en
outre :

un ventilateur (180) placé sur une extrémité du
boitier (110, 111) et configuré pour recevoir I'ali-
mentation électrique d’une fourniture d’électrici-
té (190).

Systéme selon la revendication 1, comprenant en
outre :

un filtre d’eau (160, 270) disposé sous I'éponge
(140, 260) pour filtrer 'eau déchargée par
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13.
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15.

20

I’éponge ; et

un réservoir d’eau (170, 280) disposé sous le
filtre d’eau (160, 270) pour stocker 'eau déchar-
gée par I'éponge (140, 260) et filtrée par le filtre
d’eau.

Systéme selon la revendication 1, la pluralité
d’ouvertures dans le boitier (111) comprenant une
pluralité d’ouvertures spiralées (125).

Systéme selon la revendication 1, le comprimeur
(150) présentant une structure en treillis (152).

Systéme selon la revendication 1, 'éponge (140)
présentant une structure en bloc.

Systéme selon la revendication 1, 'éponge (140)
présentant une structure en couches, composée
d’une pluralité de couches (142, 143, 144).

Systéme selon la revendication 1, 'éponge (140)
comprenant une pluralité de fibres (146) au seind’un
corps de I'éponge.

Systéme selon la revendication 1, dans lequel :

I’éponge (140) comprend une surface nervurée,
ondulée ou striée (147).

Systéme selon la revendication 1, dans lequel :

le boitier (110, 111) comprend une structure a
double paroi, avec une paroiinterne (162) etune
paroi externe (161),

I’éponge (140) étant disposée dans un espace
défini par la paroi interne (162), et

la paroi interne (162) et la paroi externe (161)
comprenant chacune une pluralité d’ouvertures
(171, 172).

Systéme selon la revendication 12, dans lequel :

le boitier (110, 111) comprend une pluralité de
brides (172) s’étendant vers I'intérieur en direc-
tion de la paroi interne (162) depuis la pluralité
d’ouvertures (171) situées sur la paroi externe
(161).

Systéme selon la revendication 1, le boitier (200)
présentant deux extrémités, dont une sert d’entrée
d’air (230) en admettant le débit d’air dans 'espace
interne défini par le boftier, 'autre des deux extrémi-
tés servant de sortie d’air (230) et permettant le re-
foulement de I'air hors du boitier.

Systéme selon la revendication 14, comprenant en
outre :
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une poignée (295) fixée sur le boitier (210) et
raccordée mécaniquement au comprimeur
(290).

Systéme selon la revendication 14, comprenant en
outre :

un moteur (300) configuré pour entrainer le com-
primeur (290) ;

une batterie (310) configurée pour assurer I'ali-
mentation électrique du moteur (300).

Systéme selon la revendication 14, comprenant en
outre :

un moteur (300) configuré pour entrainer le com-
primeur (290) ;

un panneau solaire (320) configuré pour con-
vertir 'énergie solaire en énergie électrique ; et
un dispositif de stockage d’énergie (330) confi-
guré pour stocker I'énergie électrique convertie
par le panneau solaire (320), etassurer I'alimen-
tation électrique au moteur (300).
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Szabadabml ipdnypontok

:i@

2

Rendsecy (100; 102; 103; 200, A5k 2031 viz extrohildsira levegdhdl, ahol a2 magdban
fglalia o kdvetkertken
egy kKészildkhvzat (110 111 2100 66
sgy szivaceot (140, 2603, amely eogy belsh tren bl van elrendszve, smely a
Kefszibskhde (110 111 2105 alal van meghatdroevs, ahiol 3 szivacs tarialmaz cgy vizst
abszorbediG/iadszorbeild anvagt 3 vizgde  absrorbedlisdra/sdszorbeslssdra ey
levegldrambdl a holed tSrhery
£8 oy nyomdseerkezstat,
azend Jellomerve, hogys
s késatickhde ¢l 111 210) magdban foglal tﬁ?}b nyiiae (120, 135, 171, 172),
hogy legyen lehetdve téve az, hogy a levegldmm bejusson a belsé téibe, amely a
készhilékhar dhal van msghatdrozva S
azzal, hogy 2 nyondeserkerer (330; 2900 2 saivace (140: 260) fudstt van slrendezve
85 mirs a odhe van halekfiva, hogy 8 szivacs lexyen Busrenyomys, hogy a viz
Tegyven Kiliive 8 spivacshal,
Renderer az 1. igénvpont szerint, amely tovdbbi magsban foalalja s kovetkesfket:
epy nymsszerkeret-meghajtiopysdaa (155; 3935, anely aors 2 ofla van kialakitva,
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bogy sberi ¢r0 logven basendiva a nyomdsrerkezst (150 200) maghaitisira

fas
P4
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Repsloexe sz 1L igSuypont szoring, araly tovabbs magsban foglalis a kovetkeedhet
ogy nyomdssxkezet-meghajidegysdeet (133 300), smely avw a vélma van kslakitva,
hogy egy chiktromos encrglafonds (180; 310 326, 330) legven haesnsha 3
nyomersakazet (150, 200 meghaiidadra,

Rendszer ax 1. igénypont szerid, xoely tovabbd magdban fopiadja # kdvetkesdken
egy ventit$tort (1803, amely & késritlekhdz (110; 111} epy vépposfoisishan van
clrendeave S arra a eflra vau Rialakiten, hogy encrgia legyen fogades cgy elekiromos
energiaforristol (194},

Rendszer ax 1 igdnypont srening, smsdy tovibbd mapdben foprlalia 3 kovethesdken
exy vizaxfish (160; 270), arely a szivace (140 260; alatt van sirendezve, hogy lexyven
axdirve a viz, amedy o srivacshal van kilinitve; &
Egy vizsartdlyt (170; 280, amely & vizsa(hd (180; 270) slag van elrendeave, hogy
logyen térolva & viz, aoely 8 sxivacsbil (140; 260) van Kinitve &5 2 virwied sl van
szieve,

Rendszer az L. igénypont szerint, abed a hésaitléhhashan (111 talalhmd wibb nyilds
magaban foglal whb spivd alakdd nvilast (1235

Rendszer g2 1, igénypost szerint, abol 2 ayomoszerkeser (1307 spy halds szevkersnel
{352} rendedkanik.

Rendszer a2 1. igénypont srerint, ahol a seivacs {140} egy blokk-srerbesettel (tGmb-
seerkezetieh rendelkeaik,

Remdszes az 1. igénypont szorint, ahel a suivacs (140} epy réteges szerkesstiel
radethezik, amely magshan fuglal 16bb réteget (142, 143, 1443,

gl
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18, Rendszer as 1. ipdaypont seating, abol a szivacs (140) mapdban foglal wobh szdlat (146) a
SIYacs £y testén belil
13, Rendeveraz 1. igdnvpont srerind, ahol:
» veivaes (140) magdban foglal exy bordfs, ludlanos vagy sivos (bardedds) follilert
{1473
12, Rendszer az 1, ignypout szatiny, ghob
& kdestilekhdz (110 1113 magaban foglal epy kétfald szerkesetst, amely rendelkenik
ey belsd fallal (162) &5 egy Kiled falla (Is1),
ahol a szivacs (140) egy olyan tren belil van elrenderyve, smely o belsd fal {162) dital
vag meghatdmevar s
abs 3 belsd fal {162) de s kolsd fal {161) mind (egyeaként) mugakban foglalnak b
syffier (171, 172y
13, Rendazer s 12, igdnypont seering, shol:
5 keexflléhhin (1100 L1} magdbun fogial toblr pererast (172), amely bafel$ wrjed &
helsds faf (162) irdnydhan 3 1bb mydldadl (171), amely a kilsd falan (161 wlslhaa,
4. Rendszer ax 1. tgdmypont szevint, shol a késziilékhiz (200) randelieaik két viggsl, shol a
ket vég k0200 4z egyik egy lovegd -boverstSsként (230) sxrdgdl, amely Sital lehetSes van
thve, bopy a levegldam bejusson @ belsd sirbe, amely a kéeriiskhie ahul van
meghatdrogys, 85 @ kSt vég kvl s misik ogy levepB-Kveestésként (230) sroledl, amely
dltal lebettve van ive, ogy 8 leveptaram kijusson » kdsatldkhsehal

15 Rendszera. 14, igfaypunt szering amaly tovibbs magsban foglalis a kitverkeadkets
SRy fogantydt (385, Skhdzra (210} van ihgetive és mechanibussn Hesze

van kapesel
18, Rendsrera 14, igSnypont szecht, amsly kodbba magshan fredalia 8 Rovetkeedket
gy motert (300), mvely arva 2 odirs van kialokitva, hogy 2 nyomdszerkezet {250)
lepyen maghajtva;
sqy akkusnditort (310, avely arox s ofira van Kisdakfiva, hogy elebiromos ensrgia
fegyenazolgdltatva s atosmak (303
17, Rendseer # 14. igénypont seerint, anrely-tovéhbd magdbn foxhalia a kOvetkeadker:
egy motwt (300, smely arva 2 oy var Kiwdakiiva, hopy 2 nyondszerkeset 290y
fegyen meghajtva;
ey saolie pavelt (uspelemel) (A0, muely a2 oflse van kislakitve, hogy s
sapenergia legven stalakiten slekiromas snsrgldvd: 8
egy energdalivold borendessst (3D, wesly sz 8 oflra van kialakitea, hogy lepven
throlva ae elskiromos energin, amely o sol§ panel {napelom) {330y st vaw
atalakitva, s hogy slekimpos evergla logyen smlpdlatva & motornak (300},

ey
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