1 DEVI CE FOR EXTRACTI NG WATER FROM THE Al R, AND SYSTEM AND MACHI NE FOR THE
PRCODUCTI ON OF DRI NKI NG WATER The present invention relates to a device for
extracting water contained in the 5 air. The invention also relates to a
system for producing drinking water conprising the device for extracting
water contained in the air. The inventionjialso relates to a machi ne
conprising the system for producing drinking water. Di fferent known
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15  the air by means of condensation, the device comprising:
- afan for creating an air flow;
- a heat transfer fluid evaporator for condensing the water in the air flow
created by the fan; and
- a compressor for compressing the heat transfer fluid evaporated by the
20 evaporator, which compressor is placed in the air flow downstream of the
evaporator.
According to one alternative, the fan pushes the air flow onto the evaporator.
According to one alternative, the extraction device comprises a sealed pipe
for the air flow created by the fan, the pipe channeling the air flow between the fan,
25  the evaporator and the compressor.
According to one alternative, the extraction device comprises:
- aheat transfer fluid condenser for condensing the fluid compressed by the
compressor;
- aheat exchange fluid inlet upstream of the evaporator;
30 - aheat exchange fluid outlet downstream of the condenser;
the heat exchange fluid inlet and outlet being provided to be connected to a
circuit returning the heat exchange fluid from the outlet toward the inlet.
According to one alternative, the extraction device comprises:
- acondenser for condensing the fluid compressed by the compressor;
35 - a dehydrator for dehydrating the fluid condensed by the condenser
downstream of the condenser;
- an expander for expanding the fluid dehydrated by the dehydrator;



t he heat exchange fluid inlet and outlet being provided to be connected to
a circuit returning the heat exchange fluid fromthe outlet toward the
inlet. According to one alternative, the extraction device conprises:

a condenser for condensing the fluid conpressed by the conpressor; 35- a
dehydrator for dehydrating the fluid condgnsed by the condenser downstream
of the condenser; an expander for expanding the fluid dehydrated by
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val ve being controlled to ‘adj ust tenperature of the evaporator. )
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air comprises a heat transfer solenoid valve between the evaporator and the
15 compressor, for selectively returning heat transfer fluid upstream of the evaporator,
the solenoid valve being controlled to adjust temperature of the evaporator.
According to one alternative, the system has a filter, the filter comprising a
portion for physical filtering of the air flow and a portion for sanitary treatment of the
air flow, the sanitary treatment portion being chosen from among the group made up
20 of the physical filter treated to avoid bacterial or microbial development, a plasma
filter, and an ultraviolet light-emitting diode filter.
According to one alternative, the system also includes:
- a collection tub for collecting the extracted water, the collection tub
collecting the extracted water by gravity;
25 - astorage tub for storing the water collected by the collection tube;
- apump for pumping the water stored in the storage tub;
the pump being provided for consumption of the stored water by a user,
the actuating time of the pump determining a pumped volume of water;
the control unit controlling the extraction of water contained in the air by the
30 extraction device as a function of the volume of water pumped for consumption.
According to one alternative, the system also includes a refrigeration circuit
for the water stored in the storage tub, the refrigeration circuit comprising:
- a heat exchanger outwardly wound on the storage tub for refrigeration of
the stored water;
35 - the rest of the refrigeration circuit to provide the heat exchanger with the

heat transfer fluid with a temperature lower than the stored water.
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The invention also proposes a machine for producing drinking water from the

15  air, the machine including:

- the preceding system for producing drinking water from the air, divided
heightwise into three parts, including a lower part including the storage tub, an
intermediate part including the extraction device, and an upper part including the
control unit;

20 - astructure including hollow plastic tubes for the passage of cables of the
system to the different parts of the machine.

According to one alternative, the machine includes a device for remotely
transmitting information to centralized information storage on the server or a remote
troubleshooting unit, the remote communication device including a remote

25  communication member chosen from among the group made up of a
transmitting/receiving carrier current outlet, GPRS transmitter/receiver, WIFI
transmitter/receiver.

The invention also proposes an assembly for remotely processing information
on a machine for producing drinking water, the assembly including:

30 - the preceding machine, the control unit of which includes a member
collecting data on the operating and malfunction state of the machine;

- a device for remotely transmitting information, the device being outside
the machine and provided to communicate by carrier current with the data
collection member, the device including a modem for remotely sending data

35 collected by the collection member and received by the device;
- software for processing the data transmitted by the transmission device

using the modem.
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- figure 2, an operating diagram of the system for producing drinking
20 water, with the fluid connections shown with wires;

- figure 3, an operating diagram of the cabling of the machine for
producing drinking water, with the electrical and electronic cables shown
with wires;

- figure 4, an operating flowchart of the system during forced operation and

25 automatic operation.

The invention relates to a device for extracting water contained in the air by

means of condensation.

In reference to figure 1, the device 30 for extracting water contained in the air

comprises a fan 28. The fan 28 creates an air flow inside the device 30 for extracting
30 water contained in the air flow. The air flow is shown by dotted lines in figure 1. The
direction of the air flow is represented by solid arrows upstream and downstream of
the air flow passing through the device 30.
The device 30 also comprises a heat transfer fluid evaporator 32. The
evaporator 32 is a heat exchanger for exchanging the heat transfer fluid with the air
35  flow. The heat transfer fluid in the evaporator 32 is at a temperature lower than that

of the air flow downstream of the evaporator 32 to condense the water contained in



renmote data transm ssion by the transm ssion device via its nodem the data
bei ng processed by the processing software. 10According to one alternative,
the nethod al so i ncludes, after processing of the data transmtted
renotely, the adaptation of the control fromthe machi ne by sending
instructions to adapt the control fromthé& machine to the transm ssion
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evaporator 32, The evaporator 32 is a heat exchanger for exchangin he
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given off by the compressor 34 and can keep it at a temperature below 45°C. This
20 arrangement avoids the problem of overheating of the compressor 34. In such a
configuration, the compressor 34, continuously cooled, does not reach the threshold
conditions for safe operation, for example 75°C. The operating time of the extraction
device 30 can thus be increased, and the quantity of water extracted is higher. The
device 30 is thus not subject to forced stops for safety reasons while the conditions
25 for extracting water may be ideal. The device 30 can therefore concentrate the water
extraction at the time when the conditions are ideal, thereby limiting the operating
energy consumption of the compressor 32 and the fan 28.
Preferably, the compressor 34 is arranged downstream of the evaporator 32
for the heat transfer fluid. The compressor 34 comprises the heat transfer fluid
30  evaporated by the evaporator 32 with the air flow. A heat transfer fluid circuit can
then be provided to return the heat transfer fluid upstream of the evaporator 32. The
heat transfer fluid then goes through a thermodynamic cycle.
The extraction device 30 therefore makes it possible to improve the quantity
of water extracted per operating energy unit of the machine. Integrating this device
35 30 into a system or machine for producing water therefore makes it possible to obtain

water production from the air with improved performance.



5 tenperature. Cold air can contain | ess water in gaseous formthan hot air
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exceeds the water threshold that the air can contain at that tenperature.
The dew point is reached, and the water e&ceeding the capacity threshold of
the air condenses. Thus, part of the 10 water initially contained in
gaseous formin t ai ow i uid form | cont
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condensing the heat transfer fluid. The condenser 36 is placed downstream
of the conpressor 34 for the heat transfer fluid, i.e. the condenser 36
condenses the fluid conpressed by the conpressor 34. 25The condenser 36 is
preferably arranged downstream of the conpressor 34 in



the air flow, particularly in the sealed pipe of the device 30. The
conpressed heat transfer fluid, present in the condenser 36, cedes its heat
to the air flowin outside contact wth the condenser 36. The fluid, which
may still be in gaseous formafter the conpressor 34, |iquefies gradually
as it advances in the tubes maki ng up the730condenser 36. At its outlet,
the heat transfer fluid is liquid and hot. The condenser 36 contributes to
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of the heat trans i ressure s
rate to vary. Thls variation is absorbed by the volume of the bottle and ensures a

supply of heat transfer fluid for the expander 44.
35 The circuit may include a pressure switch 48. The pressure switch 48 is
preferably downstream of the expander 44 and upstream of the evaporator 32, in the

low-pressure portion of the heat transfer fluid circuit. The pressure switch 48 makes



8 it possible to neasure pressure drops of the fluid in the heat transfer
fluid circuit. If the filters of the dehydrator 42 are cl ogged, the
pressure of the heat transfer fluid decreases. The clogging of the
dehydrator 42 is then determined as a function of the pressure of the heat
transfer fluid. 5In this way, when the pressure of the heat transfer fluid
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It is preferable to extract water at a tenperature above 0C. As long as the
tenperature of the heat transfer fluid is above 0C, the condensation, the
extraction of water contained in the air, is optinmal. Once it drops bel ow
0C, the condensed 25 water freezes, decreasing the air flow rate through
the evaporator 32. The tenperature of the9heat transfer fluid at the inlet
of the evaporator 32 then further decreases, causing stiII nore significant

freezing of t ratedvva eal tenperature,
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11 section of the air flow The air flow passing through that section is
thus treated. The rays emtted by the UVLEDs are for exanple UV-C rays.
UV-C rays are recogni zed for having very strong bactericidal and germ ci dal
action. The air flowis rid of all bacteria, spores, and gerns that could
pollute the water to be extracted fromth® air. 5 The UVLEDs have the
advant age of having a very long lifetine (approximately 20 years) conpared
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attached on a frame. Attached on the bottom of the frame is a radiant metal grating

ter

device. The radiation from the UVLED is thus diffused over an entire passage



To guarantee an exceptional water quality, it is preferable to filter and
treat the water found in the storage tub 60. The system can therefore
include a set 70 of 15 treatnent filters for the stored water. The set 70
of filters preferably includes one of the filters chosen from anong the
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30 the water has been filtered, it returns to the tub by falling or pouring
directly on the ultraviolet lanp 58. The entire volune of water treated by
the filters is treated by ultraviolet radiation, preventing antibacteri al

or m croorgani sm devel opnent . Using a punp 56 with a constant flow
rate or a punp 56 associated with a flowleter makes it possible to
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The pump 56 can cause the filtration of the water of the storage tub 60. The
sets 70 of filters is then arranged downstream of the pump 56, as shown in figure 2.
The system can include a discharge circuit, in the storage tub 60, for the
water filtered by the set 70 of filters. The filtered water is discharged in the storage
35  tub 60. The stored water is then kept drinkable. The water can be filtered at regular
intervals to maintain a water quality for consumption by users. For example, the

filtration may take place every hour, for 15 minutes. The water in the tub is thus



15 - an upper part with a plate on which the control unit 80 is
installed (the control unit 80 may include printed circuits as well as a

power supply board and a control circuit); - an
intermedi ate part including the device 30 and the rest 66 of the 5
refrigeration circuit for refrigerating tl3e stored water; - a | ower part

including a plate on which the storage tub 60, the heat exchanger 64 and
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operatio
ultraviolet lamp 58. The entire volume of water treated by the filters is treated by

ultraviolet radiation, preventing antibacterial or microorganism development.
Using a pump 56 with a constant flow rate or a pump 56 associated with a
flow meter makes it possible to determine the quantity of stored water that has gone
35  through the set 70 of filters and/or the ultraviolet lamp 58. Such a determination of

the treated water quantity allows better maintenance of the system, in particular at



10 val ves, and the status of the filters. Several diagnostics can be
determ ned for each part. Regardi ng the nmechanical part: the
conpressor 34, the conpressor of the rest 66 of the refrigerating circuit,
the punp 56 for punping the stored water, and the fan 28, different
failures may be determ ned using current land/ or power voltage sensors 15

for each of these rrenbers a pressure sensor (high and low) in the heat
t he stored,water,
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the 35refri gemdtmeme@uﬂttexwt for the stored water is abnormal, when the

ressure neasured s b acali br at val ue
Ito he cali brated vallggﬁ%?ysﬁ% %Vekfgggﬁgg ISSBWS%?bIXfa ?]??e (?[E\n? gé‘}eg%r&ﬁe
circuit for tthle 6% cpegdwawar fnom dien wiateal intakh efor tpuerpprge 9§ the wWaBE'S o dinigoes

above a qali hpakedmnial Yt hreshol d; DP 009: the punp 56 is stopped
whereas it is In its operating range, when 5its power supply current is not
measur ed even t hOL]Ejﬁ PHED Gy ggn@rpﬁguqruoverﬂow sensor 62 for the storage tub 60.

Preferably, the overflow sensor 62 is a blade sensor. The blade sensor can be

integrated into a tube at the apex of the storage tub 60. The tube integrating the

overflow sensor 62 can also serve as exhaust, when the storage tub 60 is filled with
20 extracted water. This pipe may be equipped with a T.

The level sensor 68 and/or the overflow sensor 62 make it possible to
determine the quantity of water stored in the storage tub 60. As a function of that
quantity of water, the control unit 80 can control or stop the extraction of water
contained in the air. The level and overflow sensors 62 and 68 can trigger a sound

25  alarm and/or stop the operation of the extraction of water contained in the air. The
overflow sensors 62 allows redundancy of the level sensor, which is useful in the
event of a malfunction of the level sensor 68 and thereby limits maintenance costs.

In the event a refrigeration circuit is used for refrigerating the stored water, it
is preferable only to store a minimal quantity of water in the storage tub 60. The

30  energy costs of the system for refrigerating the stored water are then limited.
Preferably, the quantity of stored water is set by the control unit 80 as a function of
the measurements of the quantity of water consumed by the user.

The system can be arranged in a machine divided heightwise into three parts.
Each part comprises a plate for arranging the different members of the system. This

35 makes it possible, during manufacture, to mount each plate separately, to then
assemble them, representing very significant time savings during manufacturing.

In reference to figure 3, the machine is preferably arranged as follows:
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hour s; the advantage of being easy for anyone to use, being cut to the desired size simply by

20 using a traditional metal saw or with specialized tube cutting, and of being strong and
light. The inside of these tubes is hollow, allowing the passage of all electrical
cables. They thereby insulate the electrical cabling of each plate.

Furthermore, PVC tubes exist in different forms, such as T’s or sleeves
making it easier to place the plates that will make up the machine. It is thus possible

25  to arrange tube sleeves between each plate, to gradually set up the machine, plate by
plate. The structure of the machine can thus be made up of four tubes situated at the
four corners of the rectangular plates. This makes it possible, while isolating them, to
differentiate between the traditional electrical cables and the electronic cables. The
electrical cables are conveyed to the upper plate by one of the four tubes and the

30  electronic cables by another. At each stage, a T makes it possible to direct the cables
toward the upper plate. In this way, the cables are prepared and protected all
throughout mounting of the machine. When the last upper plate is placed, the cables
are ready to be connected to the control unit 80.

The polyvinyl chloride (PVC) hollow tube structure for the passage of the

35  cables of the system to the different parts of the machine thus makes it possible to
run the cables of the system while isolating them from the fluid circuits of the

system.
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According to one preferred enbodi nent, the receiving system conmuni cates
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35  system, collecting and transmitting information. It is also possible to consider using a

Wi-Fi (Wireless Fidelity) connection to transmit the information. Alternatively, data



a conpressor with a cooling capacity of 300 W rotary, 220 V AC 50 Hz,
20R134A; a grid-type static condenser; a dehydrat or
made from wel d copper; a capillary expander with a diameter of 1.2 mm
made from copper, and 1.5 mlong; 25- a copper static evaporator with a
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storage tub 60 made from stainless steel, the evaporator being 5 mlong; a
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touchscreen and a modem integration medium.

The receiving medium, via its integrated modem, can be connected to the
telephone line of the machine's user, thereby allowing transmission of the operating
log of the machine, i.e. data collected by the "data collection" card and received by

20  the receiving system, to a remote troubleshooting unit or a manufacturer of the
machine. This transmission of the operating log may be done automatically during a
malfunction over a long period of time, for example three days. Preferably, the
transmission of information may take place only in case of malfunction. In this way,
when a malfunction occurs, the remote troubleshooting unit recovers all of the data

25  stored by the receiving system. Processing software for processing the data thus
received can be provided, for example making it possible to archive the data, print it,
or make a graph from it.

According to one preferred embodiment, the receiving system communicates
with the control unit 80 of the machine to adapt the control of the machine to the

30  detected malfunction. The adaptation of the control of the machine may for example
include modifying the water production, forced operation or automatic operation,
modification of the desired water temperature threshold. According to such an
embodiment, during a malfunction, the receiving system sends the data it has stored
to the remote troubleshooting unit and receives an appointment (date and time) in

35 return, when the receiving system must call the remote troubleshooting unit back to

obtain orders for adapting the control of the machine to resolve the problem.
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The fan 28 can be chosen from among three types of fans: the centrifugal fan,
30  the helical fan, and the tangential fan.

The centrifugal fan has the advantages of a high dynamic pressure, which is
necessary to maintain a constant air flow rate through the device 30 (the air filter and
the exchangers: the evaporator 32 and the condenser 36), a reasonable noise level, an
acceptable price, and a good lifetime.

35 The tangential fan has the advantages of a long lifetime and dynamic

pressure.
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25  the heat transfer fluid. The rotary compressor has the advantage of being affordable,

having an average output, variable speed and flow rate, and a small bulk widthwise.

The rotary compressor is preferred due to its good output, in addition to its affordable

price. Lastly, the available powers for this type of compressor correspond to the

subtle balance to be struck at the evaporator 32, to come as close as possible to the

30  dew point, not too hot and not too cold. Its bulk corresponds to limited space,

allowing easier implementation of the system in the machine. It is also mechanically
strong.

The condenser 36 may be made up of three rows of copper tubes whereof the

diameter is 3/8 of an inch, or 0.9525 cm. Preferably, the circulation of the heat

35  transfer fluid is done countercurrent to the air flow. The heat transfer fluid inlet is

then in the top part of the condenser 36, and the output is in the lower part of the

condenser 36.



the operating time of the UV |lanps to determ ne when they nmust be changed,
25- the occurrence of each power outage, the triggering of diagnostics,
12 di agnostic values for exanpl e bei ng possible. This i nformation
may be recorded at | east three tines per day on a 30 day | oop. However, it
may be preferable to keep the informationr2on the occurrence of 30power
outages or diagnostic triggering. 26 TABLE Inlet air tenperature 25 Inlet

air tenperature Bonllenllle%t[ d?sg{pagegra?%{eaéo%ﬁgns%? isp{hg <r:aep%1§reci1 %r}ll tﬁé e%at.]peorator plus
the heat from the mechanical work of the compressor.
The diameter of the tube corresponds to the power of the compressor 34 and
ensures a suitable circulation speed of the fluid and the oil all along the travel of the
5 heat transfer fluid. The condenser 36 preferably includes fins to increase the
exchange surface between the fluid and the air. The fins are preferably made from
aluminum. The pitch of the fins may be 1.6 mm. The tighter the pitch, the greater the
heat exchange.
The different members along the travel of the heat transfer fluid may be
10 connected to each other by copper tubes with a diameter of 1/4 inch, or 0.635 cm, for
the high-pressure (HP) part of the travel, and 3/8 of an inch, or 0.9525 ¢m, over the
low pressure (BP) part of the travel. Pressure taps may also be provided on that
travel: one HP pressure tap and two BP taps on that travel (one for the heat transfer
fluid charge and one for the pressure switch 48).

15 The heat transfer fluid is preferably the R407C fluid. In that case, the heat
transfer fluid charge is preferably 650 g.

According to one embodiment the refrigeration circuit, refrigeration circuit
includes one of the following features, alone or combined with others:

- acompressor with a cooling capacity of 300 W, rotary, 220 V AC 50 Hz,

20 R134A;

- agrid-type static condenser;

- adehydrator made from weld copper;

- a capillary expander with a diameter of 1.2 mm made from copper, and

1.5 m long;

25 - acopper static evaporator with a diameter of one quarter inch, or 0.65 cm,
wound around the cylindrical storage tub 60 made from stainless steel, the
evaporator being 5 m long;

- apolyurethane foam insulation, 13 mm thick wound in two plies;

- acharge of 170 g of R134A as refrigerant;

30 - apressure switch, at the low pressure level of the refrigeration circuit, for
the charge and monitoring the evaporation pressure and temperature.

According to one embodiment of the storage tub 60, it is round, it has a
diameter of 15 cm, it is 22 ¢m high, and it has a capacity of 10 m. The bottom of the
tub is slightly sloped to lead the water toward the suction of the filtration and prevent

35  part of the water from stagnating. It is made from stainless steel. A flat rectangular

shape, forming a flat section, has been received over the entire height and a width of

4 cm. This part is pierced in several locations, for example six piercings, each
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equipped with a nut and a locknut to seal them. These piercings are made with a
diameter of 10 mm with a central piercing having a diameter of 20 mm:
- A copper thimble is welded on the first hole. It makes it possible to
receive a temperature probe for the storage water. This probe is connected to the
5 electronic circuit of the control unit 80 to transmit temperature information.
- The second hole, which is located next to the first (approximately 2 cm),
is equipped with a brass connector of 3/4 inches, or 1.905 c¢m, to connect a 1/4
inch, or 0.65 cm, pipe, which is connected on the suction of the pump 56.
- The third hole at the center of the flat section receives a quartz tube, in

10 which the ultraviolet lamp 58 is inserted. The tube and its lamp 58 penetrate

inside the tub and soak in the storage water.

- The fourth piercing is located just above the third, approximately 10 cm.
This piercing makes it possible to receive the discharge circuit of the pump
water. It is preferable to situate it just above the ultraviolet lamp 58 so as to

15 obtain maximum efficiency in the treatment of the water. The water then

systematically falls on the ultraviolet lamp 58. It is therefore treated against
antibacterial or microorganism developments.

- Still on the flat section of the storage tub 60, the fifth hole is located on
top, close to the apex. It is equipped with a brass connector measuring 3/4 inches,

20 or 1.905 c¢m, to connect a 1/4 inch, or 0.65 cm, pipe, making it possible to install

the overflow sensor 62.

- The sixth piercing is located at the bottom left of the tub and spaced away
from the second by approximately 10 c¢m. It receives the membrane level sensor
68.

25 The system may include forced operation and automatic operation modes. In
reference to figure 3, the system may include a user interface 84, for example
comprising buttons, to select the forced operation or automatic operation mode. The
user interface 84 can also make it possible to control the solenoid valve 78 and/or the
pump 56, for example via the control unit 80, for water consumption by the user. The

30  user interface 84 can also allow the user to obtain sequential information on the
operating state of the machine, the water consumption, or the water extraction
performance recorded by the control unit 80 over time.

Figure 4 shows a flowchart of the operation of the system in forced operation
and automatic operation modes. The system whereof the flowchart is shown in figure

35 4 comprises a 12 liter storage tub 60.

During forced operation, the control unit 80 only orders a stop when the

storage tub 60 is full.
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During automatic operation, the control unit 80 optimizes the extraction of
water contained in the air. A minimum stored water reserve can then be provided, for
example one third of the volume of the storage tub 60, as shown by figure 4. When
the minimum reserve is achieved, the control unit 80 orders the extraction of water

5 contained in the air if the outside temperature and hygrometry conditions are
favorable to the extraction of water contained in the air. The extraction of water is
continued until an extraction maximum is reached, determined as a function of the
daily consumption by the user or set at the maximum capacity of the storage tub 60,
as shown by figure 4.

10 Preferably, the control unit 80 delays the extraction of water contained in the
air until nighttime, for example until midnight. For instance, if the conditions for
making water are good, the water level is below the minimum threshold and it is 9
p.m. or later, the manufacture of water is delayed until midnight.

The delay can also be calculated as a function of the user's consumption. For

15 example, if the quantity of water in the storage tub 60 is greater than the user’s daily
consumption, the control unit 80 may delay the extraction of water until nighttime.

This delay of the extraction of water contained in the air makes it possible to
maximally optimize the output of the system. In fact, the hygrometry level is higher
at night than during the day. The system then fills the storage tub more quickly, and

20  therefore consumes less energy. Furthermore, the energy cost may be less expensive
during those periods. The optimization is thus also economical.

The control unit 80 can order the opening of a solenoid valve for connecting
to the tap water grid, in the case where the system cannot produce water. The control
to open a solenoid valve may be subjected to a signal confirming the presence of

25  water in the tap water grid, for example by measuring using a pressure switch
calibrated at 2 bars.

The control unit 80 can control the operation of the extraction device 30 for a
minimum amount of time. Thus, if, just after starting the operation of the extraction
device 30, the conditions are no longer favorable, the control unit 80 controls the

30  operation for a period of three minutes, for example. This makes it possible to avoid
a series of starts and stops of the device 30 that are too close together in time.
Likewise, when the stop of the device 30 has been controlled by the control unit 80,
the software can be maintained for a minimum period of time, for example three
minutes.

35 The system can have threshold operating conditions, below which the control
unit 80 stops the extraction of water. For example, for an outside temperature of
15°C with a hygrometry level of 40%, for an outside temperature of 20°C with a
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hygrometry level 29%, for an outside temperature of 25°C with a hygrometry level
of 22%, for an outside temperature of 30°C with a hygrometry level of 16%, for an
outside temperature of 35°C with a hygrometry level of 11.5%.
The control unit 80 controls the temperature of the heat transfer fluid entering
5  the evaporator 32 as a function of the temperature of the air entering the device 30. It
is thus possible to define a control curve of the evaporator 32 as a function of the
temperature of the entering air. Such a curve for example includes the following
points: for an entering temperature of 15°C, a control temperature of 5°C; for an
entering temperature of 20°C, a control temperature of 9.5°C; for an entering
10 temperature of 25°C, a control temperature of 30°C; for an entering temperature of
30°C, a control temperature of 15.5°C; for entering temperature of 35°C, a
committee temperature of 18°C.
The machine may include the device 88 for transmitting information
remotely. The machine may also include a system for storing all of the information
15  of the system such as:
- the number of liters of water manufactured per day,
- the temperature of the outside air and the hygrometry level,
- the cumulative number of liters of water manufactured and consumed,
- the pressure values of the compressor,
20 - the values of the pressure switch of the air filter,
- the operating time of the pump with the number of liters of filtered water
to determine the replacement of the filters for treating water,
- the operating time of the UV lamps to determine when they must be
changed,
25 - the occurrence of each power outage,
- the triggering of diagnostics, 12 diagnostic values for example being
possible.
This information may be recorded at least three times per day on a 30 day
loop. However, it may be preferable to keep the information on the occurrence of

30 power outages or diagnostic triggering.
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5Table I: Qutput progression between the inventive systemand a traditional
system 27 CLAIMS 1. A device (30) for extracting water contained in the
air by means of condensation, the device (30) conprising: 5- a fan (28) for
creating an air flow a heat transfer26fluid evaporator (32) for
condensing the water in the air flow created by the fan (28); and a
conpressor (34) for conpressing the healtAﬁf, nsfer fluid evaporated by the
evaporator (32), which conpressor (34) -:—rpﬁaced in the air flow downstream
10of the evaporator (32). 2. The device according to claim1, wherein the

fan (28) pushes the pir fi,pp,gnto the quaRQfat or | (32) et air Progress
temperature temperature temperature ion of
25° 30° 35° the
Traditio | Invent | Traditio | Invent | Traditio | Invent | output
nal ive nal ive nal ive
system | system | system | system | system | system
Hygrom
etry level 0.45 0.56 0.49 0.53 0.65 0.79 18.05%
40%
Hygrom
etry level 0.52 0.61 0.78 0.91 0.92 1.1 17.85%
50%
Hygrom
etry level | 0.754 0.904 0.94 1.1 1.05 1.1 13.89%
60%
Hygrom
etry level | 0.972 1.17 1.14 1.24 1.27 1.52 16.28%
70%
Hygrom
etry level 1.21 1.37 1.34 1.54 1.52 1.83 16.18%
80%
Progress
ion of
the 19.05% 13.11% 17.19% 16.45%
output

5 Table I: Output progression between the inventive system and a traditional system



153. The device according to claim1l or 2, conprising a sealed pipe for the
air flow created by the fan (28), the pipe channeling the air flow between
the fan (28), the evaporator (32) and the conpressor (34). 4. The device
according to one of clainms 1 to 3, conprising: 20- a heat exchange fluid
condenser (36) for condensing the fluid &3npressed by the conpressor (34);
a heat exchange fluid inlet upstreamof the evaporator (32); a heat

exchange fluid outlet downstream of th Rﬂ$nser (36); the heat exchange
fluid inlet and outl et being provided §52%e—connected to a 25circuit (42,
44, 48) returning the heat exchange fluid fromthe outlet toward the inlet.

. The devi cel agCc@sM0} for Reading %a@ér%nt%lﬂeﬁ i th&ﬁ{@l hﬁhﬂhgdf conderf'%atlor% 34)

condenser (36) for %den5|n t he f urd conpressed e conpressor
30- a dehydra Bﬁﬁvﬁ?& p EPMBEHYr ati ng the fluid condensed by the condenser

(36) downstream of- t hgac@8Y esreedatindan air flow;an expander (44) for expanding

the fluid dehydrated t dt 2). tch (48
for determning e BMGBLPRSSIEH S aRRYF L or soylonBal M RGE T B¢ F ¢ no.
pressure of theflowateatedimstherfart (28);cindxpanded by the expander (44). 28 6.

The device according,t gy ib?e%rcf}‘;(g‘i} A BmprRing: tfa& Iﬂ@atq?a\ﬁ'sfé‘? ‘?d Q?ag?ﬁaft@d‘gﬁd In

a bl ock adapted to be in nt er change produci ng
drinki ng water thegivpperatoai2), WlChROWSQSé‘Pﬁ Bt 15p?1%9@dé1i1ﬁ§ ?HIF ﬂﬁWld@@’nﬁa@@ﬂ from
t he alr,1@onpr|gf@@evmxnmarg@rlce (30) for extracting water contained in
the air according to one of ains 1 to 6, sensors (86) for neasuring
the tenperature and the hygronetric degree of the air outside the system

2. The device according to claim 1, wherein the fan (28) pushes the air flow onto

the evaporator (32).

15 3. The device according to claim 1 or 2, comprising a sealed pipe for the air flow
created by the fan (28), the pipe channeling the air flow between the fan (28), the

evaporator (32) and the compressor (34).

4. The device according to one of claims 1 to 3, comprising:
20 - a heat exchange fluid condenser (36) for condensing the fluid
compressed by the compressor (34);
-  a heat exchange fluid inlet upstream of the evaporator (32);
- aheat exchange fluid outlet downstream of the condenser (36);
the heat exchange fluid inlet and outlet being provided to be connected to a
25  circuit (42, 44, 48) returning the heat exchange fluid from the outlet toward the inlet.

S. The device according to one of claims 1 to 3, comprising:
- a condenser (36) for condensing the fluid compressed by the compressor
(34);
30 - a dehydrator (42) for dehydrating the fluid condensed by the condenser
(36) downstream of the condenser (36);
- an expander (44) for expanding the fluid dehydrated by the dehydrator
(42);
- apressure switch (48) for determining the clogging of the dehydrator (42)
35 as a function of the pressure of the heat transfer fluid expanded by the expander
(44).



10- a control unit (80), controlling the extraction of water contained in
the air as a function of tenperature and hygronetry neasurenents provi ded
by the sensors (86). 8. The system according to claim7, the device (30)
for extracting water contained 15 in the air conprising a heat transfer
sol enoid val ve (40) between the evaporatd8 (32) and the conpressor (34),
for selectively returning heat transfer fluid upstream of the evaporator

(32), the sol gnoj e i n I adj ust .tenperature of the
evapor at or (3§ Gﬂhgo%e%méhaecgé@ ﬁq g%cgfallta%i { gtgc%t’ gp?n%l;wg? bgifg; %ﬁnl%fﬁi Ny %a
filter (46), bleekpilanted tq he)inddedrintirehgngeabby, tin ensystem fdrysiodeding idrinkmigng of
the air flow ghdr BoRORELRN for sanitary treatment of the air flow, the
sanitary treatnent portion being chosen from anong the group made up of the
physical filter treated to avoid bacterial or mcrobial devel opnent, a
plasma filger7. angystm Wripi@iticlgalrinkir@ghvatenirdrh itigaiflicod@rikinkt er . 25 10. The
system according to gn i .a collection

of ims 7 1.0 9, also including:
tub (38) for collect ianc%vltcﬁég @%F %tfa&hn%v&{a&r ,Co?tﬁ’élegbrf ﬂ@é’gﬁ o oL o
col l ecting the ekimatted, water by gravity; a storage tub (60)
for storing the water I ' " 56
for punpi ng t he \/vat,erser%t8 %)Sr(ggi ?’gn%ﬁ%drts}%&ﬁggégﬁ% 5%8%6%?%% %Qeg(r g%%r%w((%g%%b@e%i ﬁ]g :
provi ded for coMSAHIYtHHe B syplemst ored water by a user, the actuating time
of the pump (56) det arcBhttdNGiAs0)EBRLLIMAL H{éeexﬁfacﬁ@lt&fwat&h&n@&ﬁédrﬁ'thyﬁﬁt

(80) controlling thg}@eg(tra tion of watgr contained in the air by 35the
extraction devi && 3 3HFUYL OF PRATEIUSH 2BY WEEWIIUMSABIehgRts PN Yi9f
consunption. 2%nsdk.(88he system according to claim 10, also including a
refrigeration circuit (64, 66) for the water stored in the storage tub
(60), the refri %er ation circuit conprising: - a heat exchanger (64)
out war dl y wouhd 18n system seerdige to whrined)thd deviee(30) der attiactingivateh eostineéd
\é\/izﬁ;?n g;l SE ggn tRsdir CO&Epristhg b MBat"RInkf8 S51REIi@Valk (8% BethQnPhO Wi 4R ritBE P aL
g e?nd the compressor (34), for selectively returning heat transfer fluid upstream of the
evaporator (32), the solenoid valve (40) being controlled to adjust temperature of the

evaporator (32).

20 9. The system according to claim 7 or 8, including a filter (46), the filter (46)
comprising a portion for physical filtering of the air flow and a portion for sanitary
treatment of the air flow, the sanitary treatment portion being chosen from among the
group made up of the physical filter treated to avoid bacterial or microbial
development, a plasma filter, and an ultraviolet light-emitting diode filter.

25
10. The system according to one of claims 7 to 9, also including:

- a collection tub (38) for collecting the extracted water, the collection tub
(38) collecting the extracted water by gravity;
- a storage tub (60) for storing the water collected by the collection tube

30 (38);

- apump (56) for pumping the water stored in the storage tub (60);
the pump (56) being provided for consumption of the stored water by a
user, the actuating time of the pump (56) determining a pumped volume of water;
the control unit (80) controlling the extraction of water contained in the air by

35 the extraction device (30) as a function of the volume of water pumped for

consumption.



with the heat transfer fluid with a tenperature |ower than the stored
water. 12. The system according to claim1l0 or 11, also including a set of
filters (70) for treating the stored water, the set of filters (70)
including at | east one filter chosen 10 from anong the group made up of a
sedinment filter (72), a conpressed activad9d carbon filter (74), and an
ultrafiltration nenbrane (76), the set (70) of filters filtering the water
punped by the ) . The S ccording to.claiml2 .3also

el adi ng: 151 P 18R aseddinec e ERASERRAS LRif R ey T o1
filtered by tfoetheevater7gyredfn thelstasags; tub (60), the seftigeration viaduitecopriBisirfgor
swtching the filtergd t i e Gl I

consunption circujt ? erlé’ﬁgoeﬁ%l&%%%fiﬂgﬁﬂog)ﬁfﬁgdlfﬁpﬂrgegﬁg?gtégga%;hlf (%(i) ﬁ%e
user. 20 14. ThggytienPHdEsiogdhyales one of claims 10 to 13, the system

i ncl ugi ng SaR ul travi eheetest (66P01(tﬁ$§efri§élﬁtiérh@irr]c§ﬁ\ﬂbt Wdé ﬂg%mgﬁgeim)Mt er
stored in the storage,t . A _machi ne for, produci ng drinking
wat er fromthe é‘flﬁitg? H%atg ﬁ@éﬁ?%%mﬁ%ﬁmﬂéw&?mme ?Oweﬁéhegvg? é‘i‘?lrefdog‘i!"at5’?~ oduci ng

drinking water fromthe air according to one of clains 10 to 14, divided
hei ghtw se i r gnel ydi I Jnel udi t or age
b (60) . an Vot or redra b o b0 Br 1P RL RIS S s%ﬂéff‘%leté%ia? Bend an
upper part i rfé3atiag dee steesdcwnfer.dhe geti of 8oy (7@oincladingrasdeast en¢ fidietidhorgn

hol | ow pliast i forh UWaeshel @ drbieh RASSAPOIOf s6aRLASHRE: (0§ é¥§ﬁ1§f@s§eﬁ ddi€ated
different parts of I hg ABH%{H ne. 1f(6.§.‘{ The machi ne ccordlgr@t) g i:|al m 15,
including a di?a?(’@eﬁ %eé 74)r i qnoigeiditsption meayprane; (79)- thersst (A pbAlters filtering
central i zed ith¢ entenpumpedbptiegangn(Sthe server or a renote 35troubl eshooting
unit, the renote comruni cation device (88) including a renote conmuni cation

menber chosen from anmong the group nade up of a 30 transmitting/receiving
carrier currdd Thesystam a@pRing faeisimi 2. @lsorindedingr , W FI

transm ttigr/recei verg discharge difeuif\th S e}’tu&%O ! mee\kfé(terﬁﬁﬁ&gé %kb'?l?eyset

:zilolrj(rjr?tnlgon on %Ogrgggitgg; for producl ng 5drinking water, the asse
- a solenoid valve (78) for switching the filtered water between the
discharge circuit and a consumption circuit for consumption of the filtered stored
water by the user.
20

14. The system according to one of claims 10 to 13, the system including an

ultraviolet lamp (58), for the sanitary treatment of the water stored in the storage tub
(60).

25 15. A machine for producing drinking water from the air, the machine including:

- the system for producing drinking water from the air according to one of
claims 10 to 14, divided heightwise into three parts, including a lower part
including the storage tub (60), an intermediate part including the extraction
device (30), and an upper part including the control unit (80);

30 - a structure including hollow plastic tubes for the passage of cables of the
system to the different parts of the machine.

16. The machine according to claim 15, including a device (88) for remotely
transmitting information to centralized information storage on the server or a remote
35  troubleshooting unit, the remote communication device (88) including a remote

communication member chosen from among the group made up of a



t he machi ne according to claim15, the control unit of which includes a
menber col |l ecting data on the operating and nmal function state of the
machi ne; a device for renotely transmtting i nformation, the device
bei ng outside the nachine and provided to communi cate by carrier current
with the data 10col | ection nmenber, the déi ce including a nodem for
renotely sending data collected by the coll ection nenber and received by

t he devi ce; . £ essi th a ransmtied by th
transni ssi on %aer{f?tg%ﬁ%&é%é\n?%eggnrggengﬁh%% 18 eﬁ @F@ografr%?mie frrjr%cteéﬁl WIFI
processi ng i nftamspdii¢rgacdiyasm a machi ne for produci ng drinking water using

t he precedi ng processing assenbly according to claim17, the nethod

i ncl udi ng: dat a coglection on the operating and nmal function state of
the machi ne bl/-tHeadamalycior re@ptebh pipspasere wformadonwam machipg -for pradusingat i on

to the transndssighweey iteeasssthBlyGadladigs: current, of the data collected by
the data collection nber,:. renote data  transm ssi on t he.
transni ssi on device 3§%ﬂ?ﬂ§nﬁﬁﬁgﬁﬁn$h%ngPi5bgPd§mBPngg§£§WB§1Fﬁgﬁesa
processi ng sof t wamgher 28k@tind Hata pnoloeswiratpgrant! nedfiactar diata@f the mhdhime; 18, t he
met hod al so incl udi ng, ' - 1k tpansm tted r tely,

t he adaptati on of thgfgg%%?é R%%%ﬁ??kggﬁgéﬂ%ﬁgbggkgghgﬁﬁ%g?ﬁgfgg%ﬁg%ﬁg to
adapt the contr &c maghing radnpienided toocqmmunicatashi seirish aerghcavithothe data

transm ttiiong t heoliddtion Mh&R, HRMEEEY including a modem for remotely sending data
collected by the collection member and received by the device;
- software for processing the data transmitted by the transmission device
using the modem.

15 18. A method for remotely processing information from a machine for producing
drinking water using the preceding processing assembly according to claim 17, the
method including:

- data collection on the operating and malfunction state of the machine by
the data collection member of the machine;

20 - communication to the transmission device, via carrier current, of the data

collected by the data collection member;
- remote data transmission by the transmission device via its modem, the

data being processed by the processing software.

25 19. The processing method according to claim 18, the method also including, after
processing of the data transmitted remotely, the adaptation of the control from the
machine by sending instructions to adapt the control from the machine to the

transmission device for transmitting the information remotely.



