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(57) Abréegée/Abstract:
A water purification device, comprising a first pressure cylinder (10), a second cylinder body (12), a first connecting piece (15) and
a second pressure cylinder (13) arranged sequentially from bottom to top, and also comprising a first cylinder body (11) arranged
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(57) Abrege(suite)/Abstract(continued):

within the second cylinder body (12), a reverse osmosis membrane being placed within the first cylinder body (11). The first
pressure cylinder (10) and the second pressure cylinder (13) are both open at one end and provided with a through-hole at the
other end. The first cylinder body (11) and the second cylinder body (12) are both open at both ends and arranged to have a hollow
shape. The second cylinder body (12) Is provided with a water inlet (121) In communication with a water flow channel (123) formed
between the first cylinder body (11) and the second cylinder body (12). A water outlet pipe (122) in communication with the first
cylinder body (11) Is Inserted into an outer wall of the first pressure cylinder (10). VWhen It Is necessary for the reverse osmosis
membrane to be cleaned, a water flow Is guided from a second through-hole (131) on the second pressure cylinder (13) into the
first cylinder body (11), and stains remaining In the reverse osmosis membrane are flushed away under the effect of the water
pressure, preventing the reverse osmosis membrane from being clogged and scrapped as a result. The service life of the reverse
osSMosIs membrane Is Increased, and water purification costs are reduced.
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&\ the reverse osmosis membrane is increased, and water purification costs are reduced.
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(57) Abstract: A water purification device,
comprising a first pressure cylinder (10), a
second cylinder body (12), a first connecting
piece (15) and a second pressure cylinder (13)
arranged sequentially from bottom to top, and
also comprising a first cylinder body (11) ar-
ranged within the second cylinder body (12),
a reverse osmosis membrane being placed
within the first cylinder body (11). The first
pressure cylinder (10) and the second pressure
cylinder (13) are both open at one end and
provided with a through-hole at the other end.
The first cylinder body (11) and the second
cylinder body (12) are both open at both ends
and arranged to have a hollow shape. The
second cylinder body (12) is provided with a
water mlet (121) in communication with a
water flow channel (123) formed between the
first cylinder body (11) and the second cylin-
der body (12). A water outlet pipe (122) In
communication with the first cylinder body
(11) 1s inserted into an outer wall of the first
pressure cylinder (10). When 1t 1s necessary
for the reverse osmosis membrane to be
cleaned, a water flow 1s guided from a second
through-hole (131) on the second pressure

cylinder (13) mto the first cylinder body (11), and stains remaining in the reverse osmosis membrane are flushed away under the ef-
fect of the water pressure, preventing the reverse osmosis membrane from being clogged and scrapped as a result. The service life of
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Water Purification Device, And Method Using Water Purification

Device To Filter Water
Field of the Invention

[0001] The invention relates to the field of sewage treatment, and more
particularly to a water purification device and a method using water purification

device to filter water.

Background of the Invention

[0002] China 1s a country very short bf water resources, seriously affecting
people’s living conditions. In recent years, the problem on urban and rural domestic
sewage has become prominent, and the domestic sewage from many urban

residents 1is subject to centralized treatment after flowing together into a sewerage
network. However, the sewerage network 1s still not established in some towns and
in the vast rural areas due to the disequilibrium of economic and social
development, so that the discharge of the domestic sewage is in a disordered state
with universal phenomenon of discharging the sewage directly and indiscriminately,

resulting 1n the deterioration of water quality in some rivers and increasing the

contribution rate to the water pollution year by year. If things continue this way, it
surely will greatly threaten people's health. Therefore, people have to devote
greater effort in the sewage treatment in order to relieve stress on sewage treatment.
[0003]  In the sewage treatment, substances of larger particle size, e.g. sediment,
are usually removed from the sewage by filtering first, and then substances of

smaller particle size, e.g. rust stains and bacteria, are further removed from the
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sewage, and finally soluble salts are also required to be removed from the sewage.
The sewage becomes more clean after being treated in three ways, but, a reverse
osmosis (RO) membrane cannot be recycled in the treatment process, so that the
RO membrane with a higher cost is required to be replaced frequently, resulting in
increase of the cost of water purification. In the sewage purification, the cost of
such filter membrane is usually too high to energetically popularize the sewage

purification.

Summary of the Invention

[0004] A main objective of the invention is td provide a water purification device
to solve the problem of high cost of water purification due to frequent replacement
of filter membranes in the existing water purification process.

[0005]  To achieve the above objective, the invention provides a water
purification device, comprising a first pressure cylinder, a second pressure cylinder,
a first cylinder block, a second cylinder block and a first connecting piece; the first
pressure cylinder, the second cylinder block, the first connecting piece and the
second pressure cylinder are successively connected to each other, and the first
cylinder block is accommodated in the second cylinder block,

[0006]  The first cylinder block is configured to accommodate a reverse osmosis
(RO) membrane for filtering water; two opposite ends of the first cylinder block are
provided with openings arranged in a hollow shape, and two opposite ends of the
second cylinder block are provided with openings arranged in a hollow shape; the

first pressure cylinder comprises a first water flow end provided with an opening
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for the water to flow, and a discharge end formed with a first through-hole for
discharging the stains, and the first pressure cylinder is arranged in a hollow shape;
the second pressure cylinder comprises a second water flow end provided with an
opening for the water to flow, and a water inlet end formed with a second
through-hole for the external water to flow into the second pressure cylinder, and
the second pressure cylinder is arranged in a hollow shape; a second through-hole
for the water to flow 1s formed on the first connecting piece;

[0007]  One end of the second cylinder block is connected to the first water flow
end, and the other end thergof is connected to the second wat'er tlow end through
the first connecting piece; a flow passage, one end of which near the first
connecting piece is sealed by the first connecting piece, is formed between the first
cylinder block and the second cylinder block and communicated with the first
pressure cylinder; the first cylinder block and the second pressure cylinder are
communicated with each other through the third through-hole; a water inlet
communicated with the flow passage is formed on an outer wall of the second
cylinder block, and a water outlet pipe communicated with the first cylinder block
1S 1nserted 1nto the outer wall of the first pressure cylinder;

[0008]  Prior to the water filtration of the water purification device, the first
through-hole 1s in a closed state and the second through-hole is in an open state;
during the filtration, the first through-hole is opened and the second through-hole is

closed; during flushing the reverse osmosis membrane in the first cylinder block,
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the water inlet and the water outlet pipe are closed, and the first through-hole is

opened, so that thé water tlows into the first cylinder block from the second
through-hole and flows out of the first through-hole.

[0009]  Preferably, a second connecting piece, which is configured to connect
the fifst cylinder block and the second cylinder block to the first pressure cylinder,
i1s further arranged between the second cylinder block and the first pressure
cylinder; first diversion holes configured to communicate the flow passages with
the first pressure cylinder and second diversion holes configured to communicate
the first cylinder block with the first pressure cylinder are arranged on the second
connecting piece.

[0010]  Preferably, the second connecting piece comprises a first connecting
plate having a through-hole formed thereon, a periphery of the through-hole
extends in a direction deviated from a surface of the first connecting plate to form a
first circular cylinder, and a first baffle for closing a port of the first circular
cylinder 1s arranged at one end of the first circular cylinder away from the first
connecting plate, and the second diversion hole is arranged on the first baffle; a
periphery of the second diversion hole extends in a direction deviated from a
surface of the first connecting plate to form a second circular cylinder, and thé first

diversion hole is further arranged on the first baffle on the periphery of the second

circular cylinder; the first circular cylinder is located between the first connecting
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plate and the second circular cylinder, and a caliber of the first circular cylinder is
greater than that of the second circular cylinder.

[0011]  Preterably, a second baffle for closing a port of the second circular
cylinder 1s arranged at one end of the second circular cylinder away from the first
battle, and a pressurizing hole is formed on the second baffle.

(0012]  Preferably, the second baftle 1s inserted with a connecting pipe, one end
of the connecting pipe extends into the first cylinder block and the other end of the
connecting pipe i1s communicated with the water outlet pipe.

[0013]  Preferably, a first reinforcer, connected to the second connecting piece,
1s sleeved at a position on the first water flow end corresponding to an outer wall of
the first pressure cylinder.

[0014]  Preferably, a second reinforcer, connected to the first connecting piece,
1s sleeved at a position on the second water flow end corresponding to an outer wall
of the second pressure cylinder.

[0015]  Preferably, the cross-sectional area of an end face of a drainage end
parallel to the first water flow end gradually decreases from the first water flow end
to the discharge end.

(0016]  The 1invention further provides a method using the water purification
device according to any one of items to filter water, wherein the method comprises

the following steps of:

[0017]  a. placing a reverse osmosis membrane in the first cylinder block;
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[0018]  b. closing the first through-hole and opening the second through-hole,
and 1njecting the water to-be-filtered into the flow passages through the water inlet
so as to exhaust the gas in the first cylinder block and the second pressure cylinder;
and
[0019]  c. keeping the first through-hole closed, and keeping the second
through-hole open or intermittently open so as to filter the water.
[0020]  In the water purification device of the invention, the water is forced into
the reverse osmosis membrane under the action of the water pressure and the first
pressure cylinder; after the filtration, the sewage 1s discharged from the drainage
end, and the clean water is guided out through the water outlet pipe. In case that the
reverse osmosis membrane is required to be cleaned, only the water flow is
required to be guided into the water purification device through the second
through-hole, and the stains remaining in the reverse osmosis membrane can be
tflushed away under the action of the water pressure so as to prevent the reverse
osmosis membrane from being clogged and scrapped due to accumulation of
excessive stains, thereby greatly improving the service life of the reverse osmosis
membrane and reducing the cost of water purification.
Brief Description of the Drawings

[0021] Fig. 1 1s a stereoscopic structure diagram of an embodiment of a

water purification device according to the invention;

[0022]  Fig. 21s a structure diagram of a first pressure cylinder of the water
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purification device in Fig. 1;

[0023] Fig. 3 is a structure diagram of a second pressure cylinder of the
water purification device in Fig. 1;

[0024] Fig.41sa structure‘diagram of a second connecting piece of the
water purification device 1n Fig. 1;

[0025]  Fig. 5 is a structure diagram of a first connecting piece of the water
purification device in Fig. 1;

[0026]  Fig. 6 is a structural schematic plan from side view of the water
purification device in Fig. 1;

[0027]  Fig. 7 is a structural schematic plan from another view of the water
purification device 1n Fig. 6;

[0028]  Fig. 8 is a schematic cross-sectional view of an embodiment of the
water purification device in Fig. 7 along A-A line;

[0029]  Fig. 9 is a schematic cross-sectional view of an embodiment along
A-A line of the water purification device having a reverse osmosis membrane
arranged in a first cylinder block in Fig. 7;

[0030] Fig. 10 is a schematic cross-sectional view of water tlow direction
when an embodiment of the water purification device according to the invention
filters water, in which arrows indicate water flow directions during the water
purification; and

[0031]  Fig. 11 is a schematic cross-sectional view of water flow direction
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when an embodiment of the water purification device according to the invention
flushes the RO membrane, in which arrows indicate water flow directions when
reversely tlushed the RO membrane.

[0032] The objective achievement, functional characteristics and advantages
of the invention will be further described with reference to the embodiments and

accompanying drawings.

Detailed Description

[0033] It should be understood that the preferred embodiments described herein
are not used for limiting the invention, but for explaining the invention.

|0034]  The invention provides a water purification device, in an embodiment
and with reference to Fig. 1, Fig. 2 and Fig.3, the water purification device
comprises a first pressure cylinder 10, a first cylinder block 11 (See Fig. 8), a
second cylinder block 12, a second pressure cylinder 13 and a first connecting
piece 15. The first pressure cylinder 10, the second cylinder block 12, the second
pressure cylinder 13 and the first connecting piece 15 are connected to each other

successively, and the first cylinder block 11 is accommodated in the second

cylinder block 12.

[0035]  The first pressure cylinder 10 comprises a first water flow end 104 and a

discharge end 102. In the embodiment, the first water flow end 104 and the
discharge end 102 are arranged oppositely, the first water flow end 104 is provided
with an opening for the water to flow, and the discharge end 102 is formed with a

first through-hole 101 for discharging the stains.
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[0036]  The first cylinder block 11 is configured to accommodate a reverse
osmosis membrane for filtering water, and two ends of the first cylinder block 11
are provided with openings arranged 1n a hollow shape, preferably in a shape of
hollow cylinder.

[0037]  Two ends of the second cylinder block 12 are provided with openings
arranged in a hollow shape, preferably 1n a shape of hollow cylinder.

[0038]  The second pressure cylinder 13 comprises a second water flow end 134
and a water inlet end 133. In the embodiment, the second water flow end 134 and
the water inlet end 133 are arranged oppositely, the second water tlow end 134 1s
formed with an opening for the water to flow, and the water inlet end 133 is formed
with a second through-hole 131 for the external water to tlow into the second
pressure cylinder; and a third through-hole 151 (See Fig. 4) for the water to tlow i1s
formed on the first connecting piece 13.

[0039]  One end of the second cylinder block 12 1s connected to the first water
flow end 104, and the other end thereof i1s connected to the second water flow end
134 through the first connecting piece 15. A flow passage 123, one end ot which
near the first connecting piece 15 is sealed by the first connecting piece 15, is
formed between the first cylinder block 11 and the second cylinder block 12 and
communicated with the first pressure cylinder 10; the first cylinder block 11 and

the second pressure cylinder 13 are communicated with each other through the

third through-hole 151. A water 1nlet 121 communicated with the flow passage 123
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1s formed on an outer wall of the second cylinder block 12, and a water outlet pipe
122 communicated with the first cylinder block 11 is inserted into the outer wall of
the first pressure cylinder.

(0040]  Prior to the water filtration of the water puritication device, the first
through-hole 101 is in a closed state and the second through-hole 131 is in an open
state. During the filtration, the first through-hole 101 1s opened and the second
through-hole 131 1s closed. During tlushing the reverse osmosis membrane
arranged 1n the first cylinder block 11, the water inlet 121 and the water outlet pipe
122 are closed, and the first through-hole 101 is opened, so that the water 1s guided
into the first cylinder block 10 from the second through-hole 131 and flows out of
the first through-hole 101.

[0041]  Specifically, the water purification device 1s placed vertically during the
filtration, 1.e. the first pressure cylinder 10 1s located at the bottom of the water
purification device and the second pressure cylinder 13 is located at the top of the
water purification device. With reference Fig. 10, the second through-hole 131 is
kept open (the second through-hole 131 is opened for exhausting gas) prior to the
filtration, and the drain outlet 101 1s closed. When the water to-be-purified enters
the flow passages 123 from the water inlet 121, the water to-be-filtered first enters

the first pressure cylinder 10. As the water gradually increases and the water level
gradually rises, the water to-be-filtered 1s gradually forced into the reverse osmosis

membrane 1n the first cylinder block 11 under the action of the water pressure and

10
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the first pressure cylinder 10 and discharged from the water outlet pipe 122 after
being filtered by the reverse osmosis membrane. After the filtration, stains
deposited in the first pressure cylinder 10 can be discharged by opening the first
through-hole 101. In this process, firstly, part of sediment or other large-grained
impurities in the water are precipitated at the bottom. of the first pressure cylinder
10 on the one hand due to gravity and on the other hand due to the filtration of the
RO membrane; the impurities are blocked and remain 1n the first pressure cylinder
10 and can be discharged through the first through-hole 101.

[0042]  When the flow passages 123 are filled with water to-be-filtered, the
water to-be-filtered is forced into the reverse osmosis membrane under the action
of the water pressure and the first pressure cylinder 10. In this process, some of the
impuritics in the water to-be-filtered will enter the reverse osmosis membrane,
along with the gradual increase in the amount of impurities, the reverse osmosis
membrane will gradually be clogged on the one hand, and the water will also be in
secondary pollution (the water will have not been filtered thoroughly for the next
filtration) on the other hand, resulting in loss of the filtering function of the reverse
0Smosis membrane, so that the reverse osmosis membrane will be scrapped. In the
water purification device, water 1s forced into the reverse osmosis membrane
mainly under the action of the water pressure and the first pressure cylinder 10, so

that the impurities 1n the reverse osmosis membrane mainly exist at a lower end

(one portion of the reverse osmosis membrane near the first pressure cylinder 10)

11
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of the reverse osmosis membrane. Hence, with reference to Fig. 10, 1n the

embodiment, after part of the water to-be-filtered has been treated by the water
purification device, the clean water can be introduced into the water purification
device through the second through-hole 131 and flows through the reverse osmosis
membrane from top to bottom, so as to scour the reverse osmosis membrane
reversely (opposite to the direction of the water mainly tlowing through the water
purification device from bottom to top during filtering water to-be-filtered). Here,
the scouring force can also be increased by pressurizing the water tflow to tlush the
impurities entering the reverse osmosis membrane out along with the water tlow,
thus avoiding the reverse osmosis membrane from being clogged by impurities 1n
the water for a long-term and from being scrapped due to loss of the filtering
function.

[0043]  In the water purification device of the invention, water is forced into the
reverse osmosis membrane under the action of the water pressure and the first
pressure cylinder; after the filtration, the sewage is discharged from the drainage
end, and the clean water is guided out through the water outlet pipe. In case that the
reverse osmosis membrane is required to be cleaned, only the water flow is
required to be guided into the water purification device through the second
through-hole, and the stains remaining in the reverse osmosis membrane can be

flushed away under the action of the water pressure so as to prevent the reverse

osmosis membrane from being clogged and scrapped due to accumulation of
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excessive stains, thereby greatly improving the service life of the reverse osmosis
membrane and reducing the cost of water purification.

[0044]  Further, with reference to Fig.4, a second connecting piece 14, which is
configured to connect the first cylinder block 11 and second cylinder block 12 to
the first pressure cylinder 10, is arranged between. the second cylinder block 12 and
the first pressure cylinder 10. First diversion holes 1431 configured to
communicate the tlow passages 123 with the first pressure cylinder 10, and second
diversion holes (not shown) configured to communicate the first cylinder block 11
with the first pressure cylinder 10 are arranged on the second connecting piece 14.
[0045]  Specitically, the second connecting piece 14 comprises a first connecting
plate 141 having a through-hole formed thereon, a periphery of the through-hole
extends in a direction deviated from a surface of the first connecting plate 141 to
form a first circular cylinder 142, and a first baffle 143 for closing ports of the first
circular cylinder 142 is arranged at one end of the first circular cylinder 142 away
from the first connecting plate 141, and the second diversion holes are arranged on
the first baffle 143. Peripheries of the second diversion holes extend in a dire;tion
deviated from a surface of the first baftle143 to form a second circular cylinder 144,
and the first diversion holes 1431 are further arranged on the first batfle 143 on the

periphery of the second circular cylinder 144. The first circular cylinder 142 is
located between the first connecting plate 141 and the second circular cylinder 144,

and the caliber of the first circular cylinder 142 is greater than that of the second
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circular cylinder 144. It should be noted that, preferably, the first circular cylinder
142 is perpendicular to the first connecting plate 141; preterably, the second
circular cylinder 144 is perpendicular to the first baftle 143.

[0046]  Hereby, the first connecting plate 141 1s configured to close the first
water flow end 104 of the first pressure cylinder 10 and is fixedly connected (e.g. in
threaded connection) to the first pressure cylinder 10. The first cylinder block 11
and the second circular cylinder 144 are sleeved with and hermetically connected to
each other. The second cylinder block 12 and the first circular cylinder 142 are
sleeved with and hermetically connected to each other. In this way, the tightness of
the connection between the first cylinder block 11 and second cylinder block 12
and the first pressure cylinder 10 1s enhanced.

[0047]  Further, a second baffle 145 for closing ports of the second circular
cylinder 144 is arranged at one end of the second circular cylinder 144 away from
the first baffle 143, and a pressurizing hole 1451 is formed on the second baftle
145.

[0048]  Since the reverse osmosis membrane itself has a relatively high
resistance to the water flow, in the embodiment, the water to-be-filtered 1s torced
into the reverse osmosis membrane more easily by arranging the pressurizing hole
1451 in order to enhance the rate of water filtration. When the water to-be-filtered
enters the first pressure cylinder 10 (the first through-hole 101 1s in a closed or

partially closed state), the water to be filtered 1s gradually forced into the reverse
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osmosis membrane from the first water flow end 104 by the first pressure cylinder

10. Under the same pressure, a decrease of the area of an opening for the water to
flow into the reverse osmosis membrane means an increase of the water pressure
for the water to flow into the reverse osmosis membrane, so that the water flow
enters the reverse osmosis membrane more easily and the efficiency of water
purification is enhanced.

[0049]  Provision of the second baffle 145 makes it easy to support the reverse
osmosis membrane. In addition, the second baftle 145 1s turther provided with a
connecting pipe 146 going through the second battle 145; the connecting pipe 146
is used to connect the filtering tube of the reverse osmosis membrane to facilitate
diversion of the filtered water.

[0050]  Further, with reference to Fig. 2, a first reinforcer 103, connected to the
second connecting piece 14, is sleeved at a position on the first water flow end 104
corresponding to an outer wall of the first pressure cylinder 10.

[0051]  Specifically, in the embodiment, a first reinforcer 103, connected to the
second connecting piece 14, is sleeved at a position on the first water flow end 104
corresponding to an outer wall of the first pressure cylinder 10, in order to reinforce
the connection between the second connecting piece 14 and the first pressure

cylinder 10. The first reinforcer 103 and the second connecting piece 14 are in

threaded connection. The first pressure cylinder 10 and the second connecting piece
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14 are in threaded connection through screw holes 1031 in Fig. 2 and screw holes
1411 in Fig. 4.

[0052]  Further, with reference to Fig.5, a first connecting piece 15, which 1s
configured to connect the second cylinder block 12 to the second pressure cylinder
13, is further arranged between the second cylinder block 12 and the second
pressure cylinder 13, and the third through-hole 151, configured to communicate
with the first cylinder block 11, is formed on the first connecting piece 15. A
second reinforcer 132, connected to the first connecting piece 15, is sleeved at a
position on the second water flow end 134 corresponding to an outer wall of the
second pressure cylinder 13.

[0053]  With reference to Fig.3, screw holes 135 are formed on the second
reinforcer 132. With reference to Fig.5, screw holes 152 are formed on the
periphery of the third through-hole 151 of the third connecting piece 15. The
second pressure cylinder 13 and the third connecting piece 15 are 1n threaded
connection by the same screws through the screw holes 135 and the screw holes
152.

[0054]  With reference to Fig. 6, Fig. 7, Fig. 8 and Fig. 9, when a reverse
osmosis membrane 20 is provided in the first cylinder block 11, since the water
to-be-filtered is forced into the reverse osmosis membrane 20 from lower end

thereof during the water filtration of the reverse osmosis membrane 20, the filtered

water 1s discharged from an inner peripheral wall of the reverse osmosis membrane
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20 and enters the second flow passages 301 and is finally discharged through the
water outlet pipe 122.

[0055]  Further, with reference to Fig. 2, the cross-sectional area of an end face
of a drainage end 102 parallel to the first water flow end 104 gradually decreases
from the first water flow end 104 to the first through-hole 101.

[0056]  Specifically, the discharge end 102 can be arranged in various shapes,
such as square and cylinder. However, in the embodiment, the cross-sectional area
of the end face of the drainage end 102 parallel to the first water tlow end 104
gradually decreases from the first water flow end 104 to the first through-hole 101
to facilitate discharging the filtered impurities from the first pressure cylinder 10,
so that the impurities in the water after being filtered will be discharged through the
first through-hole 101. Any dead angle will not be formed at the bottom 1n the first
pressure cylinder 10 through such arrangement of the first pressure cylinder 10 so
that the impurities will be discharged without depositing at the bottom in the first
pressure cylinder 10.

[0057] Experimental test using the RD membrane to filter salts in the tap water:
[0058]  The tap water is filtered through the mixture of activated carbon and
quartz sand and the reverse osmosis membrane, the filtered tap water then enters
the water purification device. Under the action of the water pressure and the

pressure of the first pressure cylinder 10, a large amount of pure water flows out of

the drainage pipe. The value of TDS (collectively referred to as total dissolved
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solids) in the purified water is between 3 and 5, the desalination rate 1s extremely
high, containing zero bacteria and zero heavy metal.

[0059] By tuning the first valve and the second valve, the purified water yield
increases by 30% compared with that of ordinary equipment provided with a
reverse osmosis membrane, with wastewater 50% down and discharge capacity
80% up.

[0060]  The invention further provides a method using the water purification
device according to any one of claims to filter water, wherein the method comprises
the following steps of:

[0061]  a. placing a reverse osmosis membrane 20 in the first cylinder block 11;
[0062]  b. closing the first through-hole 101 and opening the second
through-hole 131, and injecting the water to-be-filtered into the tlow passages 123
through the water inlet 121 so as to exhaust the gas 1n the first cylinder block 11
and the second pressure cylinder 13; and

[0063]  c. keeping the first through-hole 101 closed, and keeping the second
through-hole 131 open or intermittently open so as to filter the water.

[0064]  First, 1t 1s needed to equip a reverse osmosis membrane 20, such as
LSW300-8040 reverse osmosis membrane made by Dow Chemical (USA) in the
first cylinder block 11. Prior to the filtration, some air, which 1s still present in the
second pressure cylinder 13 and the first cylinder block 11, 1s required to be

discharged so as not to cause resistance to water filtration. Specifically, prior to the
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filtration, the first through-hole 101 is closed and the second through-hole 131 is

opened, and the water to-be-filtered 1is injected into the tlow passages 123 through
the water inlet 121 so as to exhaust the gas in the first cylinder block 11 and the
second pressure cylinder 13.

[0065]  During the filtration (of seawater or tap water), as the gas 1s gradually
exhausted, the level of the water injected into the tflow passages123 gradually rises
in the flow passages, while the gas in the flow passages 123 1s gradually
compressed and makes the pressure in the flow passages 123 go higher. The
compressed gas generates a thrust to the water tlow, and the water flow 1s forced
into the reverse osmosis membrane 20 under the action of this thrust and the water
pressure of the water inlet 121, and discharged through the water outlet 122 after
being filtered by the reverse osmosis membrane 20). In this process, the second
through-hole 131 is kept open so that part of the stains pass through the reverse
osmosis membrane 20 and are discharged from the second through-hole 13. In
addition, a valve, which can regulate the size of the opening of the second
through-hole 131, is arranged at a position where the second through-hole 131 1s
located. The valve can change the pressure in the second pressure cylinder 13 by
regulating the size of the opening of the second through-hole 131, wherein the
relatively high pressure can make the rate of water filtration faster while the
relatively low pressure (i.€., the second through-hole 131 1s kept partially open)

facilitates discharging the stains from the second pressure cylinder 13. Certainly,
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since the second through-hole itself 1s small, which has little influence on the
pressure in the second pressure cylinder 13, the second through-hole 13 can be kept
open all the time.

[0066]  Compared with the existing water purification devices, the invention
further has an energy-saving etfect.

[0067]  Atest comparison (taking tap water as an experimental subject and using
the LSW300-8040 reverse osmosis membrane made by Dow Chemical) is made
between the water purification device of the invention and an existing horizontal

water purification device.

[0068]  Table 1 Electric Energy Consumption Test Table

[Table 1]
| S/N Electric energy (KW-h) consumed for filtering water per ton
Existing horizontal water Water purification device of
purification device the invention
|
1 3.2 0.44
| 2 | 3.0 0.40
|
| 3 3.4 0.41
4 3.5 0.45
5 3.6 0.51
Mean
3.34 0.44
value
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[0069] It can be seen in Table 1 that the water purification device of the
invention consumes about (.44 kW-h of electricity for filtering water per ton, while
the existing horizontal water purification device consumes about 3.34 kW-h ot
electricity for filtering water per ton, so that the electric energy consumption of the
existing horizontal water purification device 1s 7.6 times of that of the water
purification device of the invention.

[0070]  Analysis: As the tap water enters the tlow passages 123 from a water
inlet 121, the water level gradually rises. As the water level gradually rises, the air
located at an upper end of each of the flow passages is gradually compressed while
a reverse thrust 1s generated to the water 1n the tlow passages 123. The greater the
pressure of the compressed air 1s, the greater the generated reverse thrust 1s, so that
the water flow is forced into the reverse osmosis membrane 20 more easily and the
energy consumed for flowing the water 1nto the reverse osmosis membrane 20 18
greatly reduced.

[0071] Furthermore; as the water level gradually rises from bottom to top, the
water flows back through the reverse osmosis membrane. A clearance provided for
the water to pass through the reverse osmosis membrane 20 1s very small, so that
the flow rate of the water passing through the reverse osmosis membrane 20 1s

faster. At the moment, due to the faster flow rate, all the impurities and
contaminants, which are larger than the aperture of the reverse osmosis membrane

20, are pushed up into the second pressure cylinder 13 by the water flow and then
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discharged tfrom the drain outlet 131 so that the impurities remaining in the reverse

osmosis membrane 20 are fewer and the service life of the reverse osmosis

membrane 20 1s prolonged. No phenomenon that the interior of the cylinder block

and the reverse osmosis membrane 20 are contaminated 1s found in the cases by

keeping doing experiments with tap water for 180 consecutive days.

[0072]  The water purification device 10 of the invention has high water yield.

[0073]  Atest comparison (taking tap water as an experimental subject and using

the LSW300-8040 reverse osmosis membrane made by Dow Chemical) 1s made

between the water purification device of the invention and an existing horizontal

water purification device.

[0074]  Table 2 Water Yield Test Table

[Table 2]
| S/N Water yield (ton) per hour
Existing horizontal water | Water purification device
purification device of the invention
1 0.6 1.25
2 0.8 1.2
3 0.8 1.15
4 0.92 1.2
5 1.0 1.18
Mean value 0.82 1.2
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[0075] It can be seen in Table 2 that the average water yield per hour of the
water purification device of the invention is 1.2 tons while that of the existing
horizontal water purification device is 0.82 tons, so that the water yield of the water
puritication device of the invention is about 1.5 times of that of the existing
horizontal water purification device.

[0076]  Analysis: The compressed air at the upper end of the flow passage 123
generates a reverse thrust to the water in the flow passage 123, thus increasing the
rate of the water tlowing through the reverse osmosis membrane 20 and increasing
the water yield.

[0077]  The above descriptions are merely preferred embodiments of the
invention and not used for limiting the patent claims of the invention, any
equivalent structure or equivalent process transformation, made by using contents
of the description and drawings of the invention or applied to other relevant
technical fields directly or indirectly, shall be regarded as falling into the scope of

patent protection of the invention.
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Claims

1. A water purification device, wherein the water purification device comprises a
first pressure cylinder, a second pressure cylinder, a first cylinder block, a second
cylinder block and a first connecting piece; the first pressure cylinder, the second
cylinder block, the first connecting piece and the second pressure cylinder are
arranged successively, and the first cylinder block 1s accommodated 1in the

second cylinder block;

the first cylinder block 1s configured to accommodate a reverse osmosis (RO)
membrane for filtering water; two opposite ends of the first cylinder block are
provided with openings arranged in a hollow shape, and two opposite ends of
the second cylinder block are provided with openings arranged in a hollow shape;
the first pressure cylinder comprises a first water tflow end formed with an
opening for the water to flow, and a stain discharge end formed with a first
through-hole for discharging the stains, and the first pressure cylinder is
arranged 1n a hollow shape; the second pressure cylinder comprises a second
water flow end provided with an opening for the water to flow, and a water inlet
end formed with a second through-hole for the external water to flow into the
second pressure cylinder, and the second pressure cylinder is arranged in a

hollow shape; a third through-hole for the water to tlow 1s formed on the first

connecting piece; the first water tlow end 1s connected to one end of the second
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cylinder block, the other end of the second cylinder block is connected to the
second water flow end through the first connecting piece; a flow passage, one
end of which near the first connecting piece is sealed by the first connecting
piece, is formed between the first cylinder block and the second cylinder block
and communicated with the first pressure cylinder; the first cylinder block and
the second pressure cylinder are communicated with each other through the third
through-hole; the outer wall of the second cylinder block 1s configured with a
water inlet communicated with the water channel; the outer wall of the first
pressure cylinder is inserted with a water outlet pipe communicated with the first

cylinder block;

the first through-hole is in a closed state and the second through-hole 1s in an
open state before filtering the water by using the water purification device;
during filtering, the first through-hole is opened and the second through-hole 1s
closed; during flushing the reverse osmosis membrane in the first cylinder block,

the water inlet and the water outlet pipe are closed, the first through-hole 1s

opened, and the water flows into the first cylinder block from the second

through-hole and flows out of the first through-hole.

The water purification device according to claim 1, wherein a second connecting
piece, which is configured to connect the first cylinder block and second cylinder

block to the first pressure cylinder, is arranged between the second cylinder
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block and the first pressure cylinder, a first diversion hole configured to
communicate the water channel with the first pressure cylinder, and a second

diversion hole configured to communicate the first cylinder block with the first

pressure cylinder are arranged on the second connecting piece.

‘The water purification device according to claim 2, wherein the second
connecting piece comprises a first connecting plate having a through-hole
formed thereon, a periphery of the through-hole is extended in a direction
deviated from a surface of the first connecting plate to torm a first circular
cylinder, and a first baffle for closing a port of the first circular cylinder is
arranged at one end of the first circular cylinder away from the first connecting
plate, and the second diversion hole is arranged on the first baftle; a periphery
of the second diversion hole i1s extended in a direction deviated from a surface
of the first connecting plate to form a second circular cylinder, and the first
diversion hole is further arranged on the first baftle on the periphery of the

second circular cylinder; the first circular cylinder 1s located between the first
connecting plate and the second circular cylinder, and a caliber of the first

circular cylinder is greater than that of the second circular cylinder.

The water purification device according to claim 3, wherein a second battle for

closing ports of the second circular cylinder 1s arranged at one end of the second
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circular cylinder away from the {irst baftle, and a pressurizing hole 1s formed on

the second baffle.

The water purification device according to claim 4, wherein the second battle 1s
inserted with a connecting pipe, one end of the connecting pipe extends into the
first cylinder block and the other end of the connecting pipe 1s communicated

with the water outlet pipe.

The water purification device according to any one of claims 1 to 5, wherein a
first reinforcer connected to the second connecting piece is sleeved at a position

on the first water flow end corresponding to an outer wall of the first pressure

cylinder.

The water purification device according to any one of claims 1 to 5, wherein a
second reinforcer connected to the first connecting piece 1s sleeved at a position
on the second water flow end corresponding to an outer wall of the second

pressure cylinder.

The water purification device according to any one of claims 1 to 5, wherein the

cross-sectional area of an end face of a drainage end parallel to the first water

flow end gradually decreases from the first water flow end to the discharge end.

A method using the water purification device according to claim 1 to filter water,

wherein the method comprises the following steps of:
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a. placing a reverse osmosis membrane in the first cylinder block;

b. closing the first through-hole and opening the second through-hole, and
injecting the water to-be-filtered into the flow passages through the water inlet
so as to exhaust the gas in the first cylinder block and the second pressure

cylinder; and

c. keeping the first through-hole closed, and keeping the second through-hole

open or the second through-hole open intermittently so as to filter the water.

A method using the water purification device according to claim 2 to filter

water, wherein the method comprises the following steps of:

a. placing a reverse osmosis membrane in the first cylinder block;

b. closing the first through-hole and opening the second through-hole, and

injecting the water to-be-filtered into the flow passages through the water inlet
so as to exhaust the gas in the first cylinder block and the second pressure

cylinder; and

c. keeping the first through-hole closed, and keeping the second through-hole

open or the second through-hole open intermittently so as to filter the water.9.
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A method using the water purification device according to claim 1 to filter water,

wherein the method comprises the following steps of:

A method using the water purification device according to claim 3 to filter

water, wherein the method comprises the following steps of:

a. placing a reverse osmosis membrane in the first cylinder block;

b. closing the first through-hole and opening the second through-hole, and
injecting the water to-be-filtered into the flow passages through the water inlet
so as to exhaust the gas in the first cylinder block and the second pressure

cylinder; and

c. keeping the first through-hole closed, and keeping the second through-hole

open or the second through-hole open intermittently so as to filter the water.

A method using the water purification device according to claim 4 to filter

water, wherein the method comprises the following steps of:

a. placing a reverse osmosis membrane in the first cylinder block;

b. closing the first through-hole and opening the second through-hole, and

Injecting the water to-be-filtered into the flow passages through the water inlet
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so as to exhaust the gas in the first cylinder block and the second pressure

cylinder; and

c. keeping the first through-hole closed, and keeping the second through-hole

open or the second through-hole open intermittently so as to filter the water.
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