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DESCRIPTION

[0001] This application claims priorities to Chinese Patent Application No. 201611109076.3,
titted "HORIZONTAL FLOW SAND FILTER BASIN AND WATER TREATMENT PROCESS
THEREOF", filed with the Chinese State Intellectual Property Office on December 6, 2016, and
Chinese Patent Application No. 201621328393.X, titled "HORIZONTAL FLOW SAND FILTER
BASIN", filed with the China National Intellectual Property Administration on December 6, 2016.

FIELD

[0002] The present application relates to water treatment equipment, and in particular to a
horizontal flow sand filter basin and a water treatment process thereof.

BACKGROUND

[0003] A sand filter basin is typical filtration equipment having a filter layer, which uses surface
areas provided by a granular material of the filter layer to intercept solid particles and colloids
in water, so as to clarify the water. The sand filter basin can intercept impurities in water having
a particle size much smaller than a gap in the filter material mainly through contact flocculation,
and also through sieve filtration and precipitation. Because the sand filter basin has many
advantages such as large decontamination capacity, long working period and reliable
operation, it is widely used in feed water treatment or advanced treatment of sewage after
secondary treatment.

[0004] The operation of the sand filter basin is mainly a cycle of the two processes of filtration
and backwash. In the present sand filter basin, the process of the raw water filtration is only
carried out in a vertical direction, the filtration area is limited by the horizontal cross-sectional
area of the equipment, and the sand layer is not fully utilized; during the flushing process of the
sand grains, all the sand grains are mixed, and the sand grains cannot be classified and
treated according to the degree of soiling of the sand grains.

[0005] US4894149A discloses a filtration device, which includes an assembly of three
concentric tubular members in longitudinal upright position, having a closure wall at each end,
the inner and middle tubular members being perforated over substantially their entire length to
permit water flow therethrough, and the outer tubular member being substantially solid over its
entire length. An inlet is connected to the inner tubular member at each end, and an outlet is
connected to the outer tubular member. The space between the inner tubular member and the
middle tubular member is a filtration chamber containing a filtration medium. A dividing device
is laterally positioned in the inner tubular member dividing it into upper and lower non-
communicating portions, and a dividing device is also laterally positioned in the filtration
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chamber dividing it into upper and lower non-communicating filtration chambers. The filtration
medium is adapted to not pass through the perforations of the inner and middle tubular
members. Additional dividing devices may be located in the upper and lower filtration
chambers, in order to divide them into chambers of a size approximately 1 cubic foot.

SUMMARY

[0006] One object of the present application is to provide a horizontal flow sand filter basin, to
solve the problems in the conventional sand filtration technology that the filtration area of the
sand layer is limited, the sand layer is not fully utilized, and the filter sand having different
degrees of soiling is mixed and flushed together.

[0007] To solve the technical problems, the following technical solution is provided according to
the present application.

[0008] A horizontal flow sand filter, according to claim 1, includes a basin body, a raw water
inlet assembly, a sand filter bed, a filtered water outlet assembly, an aeration assembly and a
backwash assembly.

[0009] The sand filter bed is arranged in the basin body and is composed of filter sand;

the raw water inlet assembly includes a water inlet pipe and a water distribution device
configured for feeding raw water into the sand filter bed, the water inlet pipe is connected to
the water distribution device, the water distribution device is arranged in the sand filter bed,
and multiple water outlet orifices are distributed on a vertical face of the water distribution
device;

the filtered water outlet assembly includes a water collector and a water outlet pipe, a side of
the water collector adjacent to the sand filter bed is provided with a water inlet orifice, and the
water outlet pipe is in communication with the water collector;

the backwash assembly includes a backwash pipe and a drainage pipe, the backwash pipe can
be connected to the water outlet pipe, the drainage pipe can be connected to the water
distribution device.

[0010] Preferably, the water distribution device is arranged in an axial direction of the basin
body or at an outer wall of the sand filter bed.

[0011] Preferably, the basin body is made of concrete. According to different process
requirements, the basin body may also be made of other materials, such as steel, acrylic, or
the like.
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[0012] Preferably, the water distribution device is a water distribution stand pipe having a water
outlet orifice. Further preferably, the water distribution device is formed by enclosure of a sieve
plate having a wedge-wire filter surface, or one of a perforated pipe and a slot sieve, or any
combination of the sieve plate having the wedge-wire filter surface, the perforated pipe and the
slot sieve; the water collector is formed by enclosure of the sieve plate having the wedge-wire
filter surface, or one of the perforated pipe, the slot sieve, a microfiltration membrane and an
ultrafiltration membrane, or any combination of the sieve plate having the wedge-wire filter
surface, the perforated pipe, the slot sieve, the microfiltration membrane and the ultrafiltration
membrane.

[0013] Preferably, a layout of the water distribution device may employ multiple configurations
such as a rectangular shape, a circular shape, an annular shape or a linear shape, or any
combination of the rectangular shape, the circular shape, the annular shape and the linear
shape.

[0014] Preferably, the water collector includes a sieve plate and two cover plates respectively
located at a lower end and an upper end of the sieve plate, and a water collecting space is
defined in the basin body by the sieve plate and the two cover plates.

[0015] Preferably, in a case that the water distribution device is arranged along the outer wall
of the sand filter bed, the water collector is arranged in the axial direction of the sand filter bed.

[0016] Preferably, the sieve plate in the water collector is embodied as sheet-like structures
arranged continuously or at intervals along an inner wall of the basin body, the sheet-like
structures may be arc-shaped sheets, terrace-shaped sheets, bent sheets, flat sheets or
sheets of other geometric shapes, and protrusions of the sieve plate are towards an inside of
the basin body; or the sieve plate is a cylinder on which water distribution holes are distributed.
According to different process requirements, the sieve plate may also be of other forms, such
as a continuous whole sheet, rectangular sheets arranged at intervals, or the like.

[0017] Preferably, the water collector is provided with at least one water collecting branch pipe
in communication with an outside of the basin body, and an outlet of the water collecting
branch pipe is connected to the water outlet pipe outside the basin body.

[0018] The aeration assembly is composed of an aeration pipe and multiple aeration devices
connected to the aeration pipe, and the aeration assembly is mounted at a bottom of the basin
body.

[0019] Preferably, valves are arranged on the water inlet pipe, the water outlet pipe, the
backwash pipe, and the drainage pipe.

[0020] Preferably, the backwash assembly is further provided with a backwash water tank
configured for storing part of the filtered water, and the filtered water is used as flushing water
in a flushing process, which greatly reduces the consumption of clean water.
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[0021] Preferably, an aeration device is a sieve plate having a wedge-wire filter surface.
According to different process requirements, the aeration device may also be of other forms,
such as a perforated pipe, a slot sieve, or a rigid air distribution device with appropriate form or
strength, or any combination of the sieve plate, the perforated pipe, the slot sieve and the rigid
air distribution devices.

[0022] A water treatment process of a horizontal flow sand filter basin, according to claim 1,
includes the following two processes:

1. 1. filtration process: the raw water enters the horizontal flow sand filter basin through the
water inlet pipe, enters the sand filter bed uniformly and smoothly through the water
outlet orifices of the water distribution device, and flows past the filter sand in a
horizontal direction of the basin body from inside to outside or from outside to inside;
during the filtration process, suspended particles or contaminants in the water are
intercepted by sand grains, and with radial filtration, an efficiency of the filter sand is
maximized; finally, the filtered water is collected by the water collector, converged in the
water outlet pipe and drained out;

2. 2. backwash process: the flushing water enters the basin body through the backwash
pipe and enters the sand filter bed; compressed air is fed into the aeration pipe, and
enters the sand filter bed from bottom to top in the form of bubbles through the aeration
device at a bottom of the basin body; the impurities and the contaminants are separated
from surfaces of the sand grains by gas phase agitation, a shearing force of water flow
and collision and friction between the sand grains, and enter the flushing water; a
degree of the gas phase agitation is adjusted, to control tumbling of the sand grains, and
by reverse cleaning of the flushing water, the dirty sand grains in different areas having
different degrees of soiling are respectively cleaned without being mixed; after a period
of time, the flushing water having contaminations is converged in the water distribution
device, and drained out of the horizontal flow sand filter basin through a drainage pipe.

[0023] A preferred example of the water treatment process of a horizontal flow sand filter basin
includes a filtration process which is a biological filtration process, wherein before the feeding
raw water into the horizontal flow sand filter basin through the water inlet pipe (2), the filtration
process further comprises: forming a gelatinous aerobic microorganisms biofilm on a surface
of filter sand; and after the feeding raw water into the horizontal flow sand filter basin through
the water inlet pipe (2), the filtration process further comprises: starting an aeration assembly,
and allowing compressed air to pass through the aeration assembly to be released into the
sand filter basin from bottom to top in an form of small bubbles, so as to fully supply oxygen;
and when the raw water flows past a surface of the filter sand, allowing soluble, gelatinous and
suspended substances in the raw water to be adsorbed on the biofim and degraded by
aerobic microorganisms.

[0024] Preferably, part of the filtered water may be temporarily stored in the backwash water
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tank and reused as flushing water in the subsequent backwash process.

[0025] The horizontal flow sand filter basin according to the present application can realize the
following functions:

1. 1. simple sand filtration, to remove solid particles and colloidal suspensions in the raw
water;

2. 2. during the filtration process, the aeration assembly is started to construct an aerobic
biological filter, and a cutting effect of a sand filter layer on the bubbles prolongs a
residence time of the bubbles in the filter basin, thereby improving a utilization rate of
oxygen.

3. 3. during the filtration process, the aeration assembly is closed to construct an anoxic
biological filter bed, since the filter basin has excellent contamination interception ability,
there is no need to provide a secondary sedimentation basin.

[0026] The beneficial effects of the present application are as follows.

1. 1. The filtration area is increased. In the present fixed sand filter basin or continuous
sand filter equipment, the raw water enters the sand filter bed from the water distributor
located at the bottom. The raw water is filtered from bottom to top, and the filtration area
is only the horizontal cross-sectional area of the sand filter bed. By employing the water
distribution device according to the present application, the raw water flows past the filter
bed horizontally, the filtration area is greatly increased, which not only improves the
quality of the filtered water, but also reduces the amount of filter sand.

2. 2. The filter sand is washed in different areas. With the filtration, solid contaminants are
gradually deposited on the surface of the sand grains, and the degree of soiling of the
sand grains is gradually decreased from the water distribution device to the water
collector. During the reverse sand washing process, the dirty sand grains in different
areas having different degrees of soiling are cleaned separately without being mixed,
and the sand washing process is more thorough.

3. 3. Water and energy are saved. By further providing a backwash water tank, part of the
filtered water is stored, and the filtered water is reused as flushing water in the flushing
process, which greatly reduces the consumption of the clean water. The efficiency of the
sand filtration is improved, which prolongs the backwash cycle, reduces the sand
washing frequency, and reduces the energy consumption of the sand washing.

4. 4. The horizontal flow sand filter basin according to the present application may be used
as a filtering device, moreover, under a suitable culture condition, the horizontal flow
sand filter basin may be a biological reaction basin integrating biological contact
oxidation and an suspended substance intercepting function of the filter bed by using the
filter material composed of sand grains to fix the biofilm, which can effectively remove
solid suspended substances in the water and reduces COD, BOD, turbidity, chromaticity,
etc.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0027]

Figure 1 is a schematic front view of a horizontal flow sand filter basin according to the present
application;

Figure 2 is a schematic left view of the horizontal flow sand filter basin according to the present
application;

Figure 2-1 is an enlarged view of portion A in Figure 2;

Figure 3 is a schematic top view of the horizontal flow sand filter basin according to the present
application; and

Figure 4 is another schematic top view of a horizontal flow sand filter basin according to the
present application.

[0028] Reference Numerals in figures:

1 basin body, 2 water inlet pipe,
3 water distribution device, 4 sand filter bed,
5 water collector, 51 sieve plate,
52 cover plate, 6 water collecting branch pipe,
7 water outlet pipe, 8 backwash pipe,
drainage pipe, 10 aeration pipe,
11 aeration device.

DETAILED DESCRIPTION

[0029] The technical solutions according to the present application will be further described
hereinafter through specific embodiments in conjunction with the drawings. It should be
understood that the embodiments of the present application are not limited to the
embodiments described hereinafter, and any form of modifications and/or changes made to
the present application are deemed to fall into the scope of the present application.

First Embodiment
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[0030] As shown in Figure 1, Figure 2, Figure 2-1 and Figure 3, a horizontal flow sand filter
basin is composed of a basin body 1, a raw water inlet assembly, a sand filter bed 4, a filtered
water outlet assembly, an aeration assembly, and a backwash assembly. The raw water inlet
assembly is configured to feed raw water into the sand filter bed 4 and distribute the raw water
uniformly.

[0031] The basin body 1 is rectangle shaped and made of concrete.

[0032] The raw water inlet assembly is composed of a water inlet pipe 2 and a water
distribution device 3 connected to the water inlet pipe 2, the water inlet pipe 2 is provided with
a valve, and the water inlet pipe 2 is configured for introducing the raw water into the horizontal
flow sand filter basin. The water distribution device 3 is embodied as four water distribution
stand pipes, water outlet orifices are uniformly distributed in each of the water distribution
stand pipes, and the water distribution stand pipes are vertically arranged and uniformly
distributed in the sand filter bed 4. The water distribution stand pipe may be formed by
enclosure of a sieve plate having a wedge-wire filter surface, and the raw water enters the
sand filter bed 4 uniformly and smoothly through sieve slits of the sieve plate. A water
distribution structure of the water distribution stand pipes according to the present application
is not limited thereto, and this is merely a preferred embodiment.

[0033] The sand filter bed 4, composed of filter sand, is located in the basin body 1 and
extends upward from a bottom of the basin body 1, and the sand filter bed 4 is configured to
filter the raw water. The filter sand is the main material for purifying and filtering the raw water,
quartz sand, activated carbon, anthracite, glass ball, ceramsite and other filter media may be
chosen, and a type of the filter sand and particle gradation should be selected according to raw
water quality and water quality requirements of filtered water.

[0034] The filtered water outlet assembly is composed of a water collector 5, water collecting
branch pipes 6 and a water outlet pipe 7. The water collector 5 includes a sieve plate 51
having a wedge-wire filter surface and two cover plates 52 respectively located at an upper
end and a lower end of the sieve plate 51, a water collecting space is formed on an inner wall
of the basin body 1 by the sieve plate 51 and the two cover plates 52. The water collector 5 is
provided with the water collecting branch pipes 6 in communication with an outside of the basin
body 1, and an outlet of each of the water collecting branch pipes 6 is connected to the water
outlet pipe 7 at an outer wall of the basin body 1. The filtered water which has passed through
the sand filter bed 4 enters the water collector 5 through sieve slits of the sieve plate 51. As
shown in Figure 3, sieve plates 51 in this embodiment are arc-shaped sheets, and protrusions
of the sieve plates 51 are toward an inside of the basin body 1. An inner wall of each of two
sides of the basin body 1 is provided with four arc-shaped sheets, the four arc-shaped sheets
are arranged at uniform intervals along the inner wall of the basin body 1, and the sieve plates
51 having shapes of arc sheets are configured for better collecting the filtered water which has
passed through the sand filter bed 4. The water collecting branch pipes 6 are connected to the
water collector 5. The water outlet pipe 7 drains the filtered water which has passed through
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the sand filter bed 4 out of the basin body 1.

[0035] The backwash assembly includes a backwash pipe 8 and a drainage pipe 9, the
backwash pipe 8 is provided with a valve and connected with the water outlet pipe 7, and the
drainage pipe 9 is provided with a valve and connected to bottoms of the four water distribution
stand pipes. Flushing water enters the water collector 5 through the backwash pipe 8, and the
drainage pipe 9 drains waste water of sand washing out of the horizontal flow sand filter basin.

[0036] The aeration assembly is composed of an aeration pipe 10 and multiple aeration
devices 11 connected to the aeration pipe 10. During a backwash process of the sand filter
basin, compressed air passes through the aeration assembly and is released into the sand
filter basin in a form of small bubbles. The aeration assembly is mounted at the bottom of the
basin body 1.

[0037] A water treatment process of a horizontal flow sand filter basin includes the following
two processes:

1. 1. filtration process. The valve in the water inlet pipe 2 is opened, the valve in the water
outlet pipe 7 is opened, the valve in the backwash pipe 8 is closed, and the valve in the
drainage pipe 9 is closed. The raw water enters the horizontal flow sand filter basin
through the water inlet pipe 2, then enters the sand filter bed 4 uniformly and smoothly
through the water distribution stand pipes, and then flows past the filter sand in a
horizontal direction of the basin body 1 from inside to outside. During the filtration
process, large-sized suspended particles or contaminants in the water are intercepted
by sand grains at an inner layer, and small-sized contaminants are deposited between
sand grains at an outer layer, and efficiency of the filter sand is maximized with the
inside to outside filtration. Finally, the filtered water is collected by the water collector 5
uniformly arranged on the inner wall of the basin body 1, the filtered water flows through
the water collecting branch pipes 6, and is converged in the water outlet pipe 7 and
drained out.

2. 2. backwash process. The valve in the water inlet pipe 2 is closed, the valve in the water
outlet pipe 7 is closed, the valve in the backwash pipe 8 is opened, and the valve in the
drainage pipe 9 is closed. The part of the filtered water which is temporarily stored is
used as the flushing water, the flushing water enters the water collector 5 on the inner
wall of the basin body 1 through the backwash pipe, and enters the sand filter bed 4
through orifices in a surface of the water collector 5. The compressed air is fed into the
aeration pipe 10, passes through the aeration devices 11 at the bottom of the basin body
1, and enters the sand filter bed 4 from bottom to top in the form of bubbles. Impurities
and contaminants are separated from surfaces of the sand grains by gas phase
agitation, a shearing force of water flow and collision and friction between the sand
grains, and enter the flushing water. During the horizontal flow filtration process, a
degree of soiling of the sand grains is gradually decreased from around the water
distribution stand pipes to walls of the sand filter basin. A degree of the gas phase
agitation is adjusted, to control tumbling of the sand grains within a certain range, and by
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reverse cleaning of the flushing water, the dirty sand grains in different areas having
different degrees of soiling are respectively cleaned without being mixed. After a period
of time, the valve of the drainage pipe 9 is opened, the valve of the backwash pipe 8 is
still opened, and the flushing water with contaminations is converged in the water
distribution stand pipes, and drained out of the horizontal flow sand filter basin through
the drainage pipe 9.

[0038] The horizontal flow sand filter basin according to the present application can also
realize a function of a biological filter. The biological filter employs aerobic microorganisms to
perform biological oxidization to the raw water. Another water treatment process of a horizontal
flow biological filter includes the following two processes:

1. 1. biological filtration process. A gelatinous biofilm is formed on a surface of the filter
sand under a suitable culture condition. The raw water enters the horizontal flow sand
filter basin through the water inlet pipe 2, and enters the sand filter bed 4 uniformly and
smoothly through the water distribution stand pipes, and flows past the filter sand in the
horizontal direction of the basin body 1 from inside to outside. The aeration assembly is
started, the compressed air passes through the aeration assembly, and is released into
the sand filter basin from bottom to top in the form of small bubbles, so as to fully supply
oxygen. When the raw water flows past the surface of the filter sand, the soluble,
gelatinous and suspended substances in the raw water are adsorbed on the biofilm and
degraded by the microorganisms. Finally, the filtered water is collected by the water
collector 5 on the inner wall of the basin body 1, flows through the water collecting
branch pipes 6, and is converged in the water outlet pipe 7 and drained out.

2. 2. backwash process. The backwash process is the same as the backwash process
described above.

Second Embodiment

[0039] A horizontal flow sand filter basin includes a basin body 1, a raw water inlet assembly, a
sand filter bed 4, a filtered water outlet assembly, a backwash assembly and an aeration
assembly, and the specific structure of the horizontal flow sand filter basin is similar to that in
the embodiment 1, and the differences are as follows.

[0040] As shown in Figure 4, an inside of the basin body 1 is divided into four circular regions
corresponding to four water distribution devices 3, respectively. The circular regions are
arranged in a rectangular shape, and each of the circular regions is provided with one sand
filter bed 4 and one water distribution device 3. The water inlet pipe 2 in the raw water inlet
assembly is connected to the four water distribution devices 3 respectively; the water
distribution device 3 is a water distribution stand pipe, and the water distribution stand pipe
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may be formed by enclosure of a slot sieve. Bottoms of the four water distribution stand pipes
are connected to the drainage pipes 9.

[0041] The filtered water outlet assembly is composed of a water collector 5 and a water outlet
pipe 7. Sieve plates 51 in the water collector 5 are cylindrical slot sieves, and the sieve plates
51 are fixed to inner walls of the basin body 1. Cover plates 52 are determined according to
projection configurations of the sieve plates 51 and the inner walls of the basin body 1 on a
horizontal surface. A water collecting space is defined by the sieve plates 51, an upper cover
plate and a lower cover plate of each of the sieve plates 51, and the inner walls of the basin
body 1, and the water collecting space is shared by the entire basin body 1. The water
collecting space can temporarily store the filtered water. The water outlet pipe 7 is in
communication with the water collecting space.

[0042] The water treatment process of the horizontal flow sand filter basin according to this
embodiment is similar to that of the first embodiment, and the differences are as follows.

[0043] The filtered water enters the water collecting space formed by the water collector 5 and
the inner walls of the basin body 1, and is drained through the water outlet pipe 7. The above
water collecting space may function to temporarily store the filtered water.

[0044] Only two preferred embodiments of the present application are described above, which
are not intended to limit the present application in any form. There are other variants and
modifications without departing from the scope of the appended claims.
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Patentkrav

1. Sandfilterbassin med horisontalgennemstremning, omfattende: et bassinlegeme
(1), en ravandindlgbsanordning, et sandfilterleje (4), en udlebsanordning til filtreret
vand, en luftningsanordning og en returskylningsanordning, hvor
sandfilterlejet (4) er indrettet i bassinlegemet (1), og sandfilterlejet (4) bestar af
filtersand:;
ravandindlebsanordningen omfatter et vandindlgbsrar (2) og en
vandfordelingsindretning (3) til tilfarsel af ravand til sandfilterlejet (4),
vandindlgbsraret (2) er forbundet til vandfordelingsindretningen (3),
vandfordelingsindretningen (3) er indrettet | sandfilterlejet (4), og en flerhed af
vandudlgbsabninger er fordelt i en vertikal flade af vandfordelingsindretningen
3)
udlgbsanordningen til filtreret vand omfatter en vandsamler (5) og et
vandudlgbsrer (7), en side af vandsamleren (5) tilstadende til sandfilterlejet (4)
er forsynet med en vandindlabsabning, og vandudlabsreret (7) er i
kommunikation med vandsamleren (5);
returskylningsanordningen omfatter et returskylningsrer (8) og et dreenrer (9),
og dreenrgret (9) er forbundet til vandfordelingsindretningen (3);
kendetegnet ved, at
returskylningsraret (8) er forbundet til vandudiabsraeret (7),
luftningsanordningen er monteret ved bunden af bassinlegemet (1) og
omfatter et luftningsrar (10) og en flerhed af luftningsindretninger (11)

forbundet til luftningsraret (10).

2. Sandfilterbassinet med horisontalgennemstreamning ifalge krav 1, hvor
vandfordelingsindretningen (3) er indrettet | en aksialretning af sandfilterlejet (4), eller

vandfordelingsindretningen (3) er indrettet langs en ydre veeg af sandfilterlejet (4).

3. Sandfilterbassinet med horisontalgennemstremning ifelge krav 1 eller 2, hvor
vandsamleren (5) omfatter en siplade (51) og to deekkeplader (52) henholdsvis
lokaliseret ved en @vre ende og en nedre ende af sipladen (51), og et

vandsamlingsrum er defineret i bassinlegemet (1) af sipladen (51) og de to
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deekkeplader (52).

4. Sandfilterbassinet med horisontalgennemstreamning ifalge krav 2, hvor i et tilfeelde
at vandfordelingsindretningen (3) er indrettet langs den ydre veeg af sandfilterlejet

(4), vandsamleren (5) er indrettet i aksialretningen af sandfilterlejet (4).

5. Sandfilterbassinet med horisontalgennemstreamning ifalge krav 1, hvor
vandfordelingsindretningen (3) er dannet af indelukning af en siplade (51) der har en
kiletradfilteroverflade, eller en af et perforeret rer og en spaltesi, eller en hvilken som
helst kombination af sipladen (51) der har kiletradfilteroverfladen, det perforerede rar
og spaltesien; vandsamleren (5) er dannet af indelukning af sipladen (51) der har
kiletradfilteroverfladen, eller en af det perforerede rar, spaltesien, en
mikrofiltreringsmembran og en ultrafiltreringsmembran, eller en hvilken som helst
kombination af sipladen (51) der har kiletradfilteroverfladen, det perforerede rer,

spaltesien, mikrofiltreringsmembranen og ultrafiltreringsmembranen.

6. Sandfilterbassinet med horisontalgennemstremning ifalge krav 1, hvor et layout af
vandfordelingsindretningen (3) er udformet som en rektanguleer form, en cirkuleer

form, en ringformet form eller en lineaer form, eller en hvilken som helst kombination
af den rektanguleere form, den cirkuleere form, den ringformede form og den lineeere

form.

7. Sandfilterbassinet med horisontalgennemstreamning ifalge krav 5, hvor sipladen
(51) i vandsamleren (5) er udformet som bladlignende strukturer indrettet
kontinuerligt eller med intervaller langs en indre veeg af bassinlegemet (1), de
bladlignende strukturer er bueformede blade, terrasseformede blade, bajede blade,
flade blade eller blade af andre geometriske former, og fremspring af sipladen (51) er
mod et indre af bassinlegemet (1); eller

sipladen (51) er en cylinder pa hvilken vandfordelingshuller er fordelt.

8. Sandfilterbassinet med horisontalgennemstreamning ifalge krav 1, hvor
vandsamleren (5) er forsynet med mindst et vandsamlingsforgreningsrar (6) i
kommunikation med en udvendig side af bassinlegemet (1), og et udlgb af

vandsamlingsforgreningsraret (6) er forbundet til vandudlabsraret (7) uden for
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bassinlegemet (1).

9. Vandbehandlingsfremgangsmade af sandfilterbassinet med

horisontalgennemstr@mning ifelge krav 1, hvor vandbehandlingsfremgangsmaden

omfatter de falgende to processer:
1). filtreringsproces: tilfere ravand til sandfilterbassinet med
horisontalgennemstr@mning igennem vandindlgbsraret (2), tillade ravandet at
komme ind i sandfilterlejet (4) ensartet og glat igennem vandudlgbsabninger
af vandfordelingsindretningen (3), og stramme forbi filtersand i en horisontal
retning af bassinlegemet (1) fra indvendigt til udvendigt eller fra udvendigt til
indvendigt; under filtreringsprocessen gradvist afskaere, med sandkorn,
suspenderede partikler eller kontaminanter i vandet, og en effektivitet af
filtersandet maksimeres af radialfiltrering; endeligt, opsamle filtreret vand med
vandsamleren (5), konvergere det filtrerede vand i vandudlgbsraret (7), og
udlede det filtrerede vand;
2). returskylningsproces: tillade skyllevand at komme ind i bassinlegemet (1)
igennem returskylningsreret (8) og komme ind i sandfilterlejet (4); tilfare
komprimeret luft ind i luftningsraret (10), og tillade den komprimerede Iuft at
komme ind i sandfilterlejet (4) fra bund til top i en form af bobler igennem
luftningsindretningen (11) ved en bund af bassinlegemet (1), tillade
urenhederne og kontaminanterne at blive separeret fra overflader af
sandkornene med gasfaseagitation, en forskydningskraft af
vandgennemstramning og kollision og friktion mellem sandkornene, og tillade
urenhederne og kontaminanterne at komme ind i skyllevandet; styre tromling
af sandkornene ved at justere en grad af gasfaseagitationen, og ved omvendt
rensning af skyllevandet, henholdsvis rense de beskidte sandkorn i forskellige
omrader med forskellige grader af tilsmudsning uden at blive blandet; efter en
tidsperiode, konvergere skyllevandet med kontaminationerne i
vandfordelingsindretningen (3), og udlede skyllevandet ud af

sandfilterbassinet med horisontalgennemstremning igennem dreenreret (9).

10. Vandbehandlingsfremgangsmaden ifalge krav 9, hvor filtreringsprocessen er en

biologisk filtreringsproces, hvor
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4

for tilferslen af ravand til sandfilterbassinet med horisontalgennemstremning
igennem vandindlgbsraret (2), filtreringsprocessen yderligere omfatter:

at danne en gelatin@s aerob mikroorganismebiofilm pa en overflade af
filtersand; og

efter tilferslen af ravand til sandfilterbassinet med horisontalgennemstremning
igennem vandindlgbsraret (2), filtreringsprocessen yderligere omfatter:

at starte en luftningsanordning, og tillade komprimeret Iuft at passere igennem
luftningsanordningen for at blive frigivet i sandfilterbassinet fra bund til top i en
form af sma bobler, for saledes fuldkommen at forsyne oxygen; og

nar ravandet stremmer forbi en overflade af filtersandet, tillade oplaselige,
gelatin@se og suspenderede stoffer i ravandet at blive adsorberet pa biofilmen

og nedbrudt af aerobe mikroorganismer.
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