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PRECIPITATION PLATE, PRECIPITATION UNIT, AND PRECIPITATION MODULE

CROSS REFERENCE TO THE RELATED APPLICATIONS

The present disclosure claims priority to Chinese Patent Application 202111210735.3, filed
with the China National Intellectual Property Administration (CNIPA) on October 18, 2021, and
entitled "LATERAL FLOW FLAT-PLATE PRECIPITATION MODULE", and Chinese Patent
Application 202111583428.X, filed with the CNIPA on December 22, 2021, and entitled
“PRECIPITATION PLATE, PRECIPITATION UNIT, AND PRECIPITATION MODULE”, which

are incorporated herein by reference in their entireties.

TECHNICAL FIELD
The present disclosure relates to the field of water treatment, and in particular to a precipitation

plate, a precipitation unit, and a precipitation module.

BACKGROUND

As a conventional process in the water treatment industry, the lateral flow inclined-plate
precipitation process conforms to the "shallow pool theory" due to the inclined plates that are
usually 25-200 mm spaced. The lateral flow inclined-plate precipitation process achieves high
settling efficiency, as well as high effective utilization (at least 90%) of the cross-section

perpendicular to the water flow.

However, in this process, when the inclined plate with a width greater than 1 m and a thickness
less than 10 mm is at an angle of 60° to the horizontal plane, the inclined plate will bend, and creep
after long-term use, affecting the sediment discharge effect. In order to effectively utilize the height,
large water plants usually adopt multi-stage bending arrangement of inclined plates. However,
during the sediment discharge process, when the sediment from an upper side slides downwards,
it cannot fully fit at the corner position, but disperses and falls into water, thereby reducing the
settling efficiency. In addition, the installation and fixation of the inclined plates are difficult. Due
to the above defects, the lateral flow inclined-plate precipitation process has not been widely

promoted.

The lateral flow horizontal-pipe precipitation process also has been applied in the water
treatment industry for many years. Compared to the lateral flow inclined-plate precipitation
process, the lateral flow horizontal-pipe precipitation process can cut the water body to a smaller

scale, and the water flow channel and mud guide channel are independent of each other. Therefore,
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the lateral flow horizontal-pipe precipitation process can achieve higher settling efficiency than
the lateral flow inclined-plate precipitation process. However, the corner of the traditional
horizontal pipe and the main inclined plate are in a diamond, rather than perpendicular, structure.
As a result, the mass manufacturing process faces the problem of difficult withdrawal, while the
manual manufacturing process faces poor quality and high cost. In addition, since the water flow
channel and the mud guide channel are separated, the effective utilization of the area on the cross-
section perpendicular to the water flow is only about 60%. Due to the above defects, the lateral

flow horizontal-pipe precipitation process also has not been widely promoted.

SUMMARY
In order to solve the above technical problems, an objective of the present disclosure is to

provide a precipitation plate, a precipitation unit, and a precipitation module.

In order to achieve the above objective, the present disclosure provides a precipitation plate,
including: a flat plate; a plurality of first rib plates, arranged at intervals, parallel to each other, and
perpendicular to a first surface of the flat plate; and a plurality of second rib plates, arranged at
intervals, parallel to each other, and perpendicular to a second surface of the flat plate; where, each
first rib plate is perpendicular to each second rib plate; a water flow channel is formed between
each two adjacent first rib plates; and a mud guide channel is formed between each two adjacent

second rib plates.

Optionally, a height ratio of the first rib plate to the second rib plate is 1.5-5.

Optionally, the precipitation plate is made of polyolefin.

Optionally, an interval between each two adjacent first rib plates is smaller than an interval

between each two adjacent second rib plates.

Optionally, the second surface further protrudes to form a reinforcing rib that extends parallel
to the second rib plate; and a height of the reinforcing rib is less than a height of the second rib

plate.

Based on the technical solution, the present disclosure further provides a precipitation unit,
including a box-type frame defined by a plurality of side beams and a plurality of precipitation

plates obliquely standing inside the box-type frame, where the precipitation plate is the
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precipitation plate described in the above technical solution; the first surface faces obliquely
downward, and the second surface faces obliquely upward; and for each two adjacent precipitation
plates, the first rib plate of one precipitation plate abuts against the second rib plate of the other

precipitation plate.

Optionally, an angle between the flat plate and a bottom surface of the box-type frame is 60°.

Optionally, at least one of the side beams is provided with a groove with an opening inclined
to the bottom surface of the box-type frame; and the precipitation plate is tightly inserted into the

groove.

Optionally, the side beams are detachably connected by threaded fasteners.

Optionally, the precipitation unit further includes a flushing mechanism for injecting a
flushing liquid into the mud guide channel; the flushing mechanism includes a bracket fixed above
the side beams and a plurality of first flushing pipes installed on the bracket; and the first flushing

pipes are horizontally arranged and provided with first water spray ports opening downward.

Optionally, the flushing mechanism further includes a plurality of second flushing pipes
communicated with the first flushing pipes; and the plurality of second flushing pipes are erected
on a side of the box-type frame and provided with second water spray ports facing the precipitation

plate.

Optionally, a plurality of second flushing pipes are erected on the side of the box-type frame

adjacent to an upper end of the precipitation plate.

Based on the technical solution, the present disclosure further provides a precipitation module,
including: a housing, provided with a water inlet, a water outlet, and a mud outlet; a precipitation
unit, constructed as the precipitation unit described in the above technical solution, and provided
inside the housing; and a sediment handling mechanism, provided below the precipitation unit to

discharge settled sediment through the mud outlet.

Optionally, the precipitation module further includes a water distribution mechanism, where
the water distribution mechanism includes a first water distribution plate provided between a water

input side of the precipitation unit and the water inlet and a second water distribution plate
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provided between a water output side of the precipitation unit and the water outlet; the first water
distribution plate and the second water distribution plate divide the housing into a water input
chamber, a precipitation chamber accommodating the precipitation unit, and a water output
chamber; and water distribution pipes are uniformly distributed on the first water distribution plate

and the second water distribution plate in a penetrating manner to connect two adjacent chambers.

Optionally, each of the first water distribution plate and the second water distribution plate is
a hollow plate with a cavity; a surface of each of the first water distribution plate and the second
water distribution plate facing the water flow channel is provided with a plurality of nozzles
communicated with the cavity; positions of the nozzles correspond to a position of the water flow
channel; and the first water distribution plate and the second water distribution plate are connected

to a water supply pipe for supplying water to the cavity.

In the above technical solution of the present disclosure, the plurality of first rib plates and the
plurality of second rib plates of the precipitation plate are perpendicular to the flat plate. The first
rib plates and the second rib plates can act as reinforcing ribs, which increase the rigidity of the
precipitation plate while reducing the thickness of the precipitation plate. The also design reduces
the difficulty of withdrawing during the production of the precipitation plate, thereby improving
production efficiency and reducing production costs. When a plurality of precipitation plates are
inclined and stacked in sequence, the mud guide channel of each precipitation plate faces obliquely
upward and the water flow channel thereof faces obliquely downward. The first rib plates on the
upper precipitation plate are perpendicular to the mud guide channel of the lower precipitation
plate. Therefore, along a sedimentation direction of sediment, the first rib plates avoid blocking
the mud guide channel. The design facilitates direct and rapid sedimentation of the sediment into
the mud guide channel, thereby improving settling efficiency and increasing the utilization of the
water flow cross-section of the water flow channel. In addition, as for the mud guide channel, the
second rib plates stop in the water flow direction to prevent the sediment settled into the mud guide
channel from re-entering the water flow, thereby improving the separation rate between the
sediment and water. The precipitation unit of the present disclosure has the same technical effect
as the precipitation plate in the above technical solution, which is not described here to avoid
unnecessary repetition. The precipitation module provided by the present disclosure has the same
technical effects as the precipitation unit in the above technical solution, which is not described
here to avoid unnecessary repetition. In addition, the sediment discharged from the mud guide
channel to the bottom of the housing is quickly discharged through the mud outlet under the

guidance of the sediment handling mechanism, preventing the sediment from accumulating in the
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housing to clog the mud guide channel.

Other features and advantages of the present disclosure are described in detail in the following

DETAILED DESCRIPTION OF THE EMBODIMENTS part.

BRIEF DESCRIPTION OF THE DRAWINGS

The drawings are provided for further understanding of the present disclosure, and constitute
part of the specification. The drawings and the following specific implementations of the present
disclosure are intended to explain the present disclosure, rather than to limit the present disclosure.

Figures:

FIG. 1 is a structural diagram of a precipitation plate according to a specific implementation

of the present disclosure;

FIG. 2 is an isometric diagram of a precipitation unit according to a specific implementation

of the present disclosure;

FIG. 3 is a left view of the precipitation unit according to a specific implementation of the

present disclosure;

FIG. 4 is an assembly view of the precipitation plate and a box-type frame according to a

specific implementation of the present disclosure;

FIG. 5 is an isometric diagram of a precipitation module according to a specific

implementation of the present disclosure;

FIG. 6 is a top view of the precipitation module according to a specific implementation of the

present disclosure;

FIG. 7 is an isometric diagram of a water distribution mechanism and the precipitation unit

according to a specific implementation of the present disclosure; and

FIG. 8 is a front view of a water distribution plate according to a specific implementation of

the present disclosure.
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Reference Numerals

1. precipitation unit; 10. precipitation plate; 101. flat plate; 1011. first surface; 1012. second
surface; 102. first rib plate; 103. second rib plate; 104. water flow channel; 105. mud guide channel;
106. reinforcing rib; 11. box-type frame; 111. side beam; 12. flushing mechanism; 121. bracket;
122. first flushing pipe; 123. first water spray port; 124. second flushing pipe; 125. second water
spray port; 2. housing; 21. water inlet; 22. water outlet; 23. mud outlet; 201. water input chamber;
202. precipitation chamber; 203. water output chamber; 3. sediment handling mechanism; 31. mud
guide plate; 4. water distribution mechanism; 41. first water distribution plate; 42. second water

distribution plate; 43. water distribution pipe; 44. nozzle; and 45. water supply pipe.

DETAILED DESCRIPTION OF THE EMBODIMENTS
The embodiments of the present disclosure are described below with reference to the drawings.
It should be understood that the specific embodiments described herein are merely intended to

illustrate and explain the present disclosure rather than to limit the present disclosure.

In the present disclosure, unless otherwise specified, the orientation terms such as "upper" and
"lower" are usually intended to indicate upper and lower positions along the direction of gravity,
while "inner" and "outer" indicate inner and outer positions relative to the contour of the part. In
the present disclosure, the terms such as "first" and "second" are intended to distinguish one
element from another and do not have order or importance. When the following descriptions relate
to the drawings, unless otherwise stated, the same numerals in different drawings represent same

or similar elements.

In order to achieve the above objective, the present disclosure provides precipitation plate 10.
As shown in FIGS. 1 to 4, the precipitation plate 10 includes flat plate 101. The flat plate 101
includes first surface 1011 and second surface 1012 that are opposite to each other. A plurality of
first rib plates 102 are arranged at intervals, parallel to each other, and perpendicular to the first
surface 1011. A plurality of second rib plates 103 are arranged at intervals, parallel to each other,
and perpendicular to the second surface 1012 of the flat plate 101. The first rib plate 102 is
perpendicular to the second rib plate 103. Water flow channel 104 is formed between each two
adjacent first rib plates 102, and mud guide channel 105 is formed between each two adjacent

second rib plates 103.

In the above technical solution of the present disclosure, the plurality of first rib plates 102

and the plurality of second rib plates 103 of the precipitation plate 10 are perpendicular to the flat
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plate 101. The first rib plates 102 and the second rib plates 103 can act as reinforcing ribs, which
increase the rigidity of the precipitation plate 10 while reducing the thickness of the precipitation
plate 10. The also design reduces the difficulty of withdrawing during the production of the
precipitation plate 10, thereby improving production efficiency and reducing production costs.
When a plurality of precipitation plates 10 are inclined and stacked in sequence, the mud guide
channel 105 of each precipitation plate 10 faces obliquely upward and the water flow channel 104
thereof faces obliquely downward. The first rib plates 102 on the upper precipitation plate 10 are
perpendicular to the mud guide channel 105 of the lower precipitation plate 10. Therefore, along
a sedimentation direction of sediment, the first rib plates 102 avoid blocking the mud guide channel
105. The design facilitates direct and rapid sedimentation of the sediment into the mud guide
channel 105, thereby improving settling efficiency and increasing the utilization of the water flow
cross-section of the water flow channel 104. In addition, as for the mud guide channel 105, the
second rib plates 103 stop in the water flow direction to prevent the sediment settled into the mud
guide channel 105 from re-entering the water flow, thereby improving the separation rate between

the sediment and water.

In a specific implementation of the present disclosure, a height ratio of the first rib plate 102
to the second rib plate 103 is 1.5-5. The height of the first rib plate 102 and the second rib plate
103 refers to the size of a portion protruding from the flat plate. Preferably, the height ratio of the
first rib plate 102 to the second rib plate 103 is 16:9. Thus, the cross-sectional area of the water
flow channel is increased compared to that in the prior art, thereby increasing the water flow rate

per unit time and increasing productivity.

In a specific implementation of the present disclosure, the precipitation plate 10 is made of
polyolefin. Specifically, the precipitation plate can be made of polyvinyl chloride (PVC),
polypropylene (PP) or polyethylene (PE). Made of these materials, the precipitation plate 10 can
be molded in one piece by injection molding, and the precipitation plate 10 is lightweight,
facilitating transportation and assembly. In addition, the precipitation plate 10 made of these

materials also has corrosion resistance and long service life.

As shown in FIGS. 1 to 4, an interval between each two adjacent first rib plates 102 is smaller
than an interval between each two adjacent second rib plates 103. That is, the mud guide channel

105 is wider to avoid the mud guide channel 105 from being clogged by sediment.

As shown in FIG. 1, the second surface 1012 further protrudes to form reinforcing rib 106 that
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extends parallel to the second rib plate 103 to increase the strength of the precipitation plate 10
and prevent bending deformation of the precipitation plate 10 when there is a lot of sediment. The
height of the reinforcing rib 106 is less than that of the second rib plate 103 to avoid interference
of the reinforcing rib 106 with the water flow in the water flow channel 104. In addition, the surface
of the first rib plate 102 can also form a reinforcing rib perpendicular to the flat plate 101 to prevent

bending deformation of the first rib plate 102.

Based on the above technical solution, the present disclosure further provides precipitation
unit 1. As shown in FIGS. 2 to 4, the precipitation unit 1 includes box-type frame 11 defined by a
plurality of side beams 111 and a plurality of precipitation plates 10 obliquely standing inside the
box-type frame 11. The precipitation plate 10 is the precipitation plate 10 in the above technical
solution. The first surface 1011 faces obliquely downward, and the second surface 1012 faces
obliquely upward. For each two adjacent precipitation plates 10, the first rib plate 102 of one
precipitation plate abuts against the second rib plate 103 of the other precipitation plate. Thus, as
for the adjacent two precipitation plates 10, the water flow channel 104 and the mud guide channel
105 are mutually perpendicular, and the water flow channel 104 is above the mud guide channel
105. When water flows through the water flow channel 104, the sediment is settled into the mud
guide channel 105 under the action of gravity. The mud guide channel 105 extends obliquely
downward, and after entering the mud guide channel 105, the sediment flows downward and is

discharged along the mud guide channel 105.

Through the technical solution, the precipitation unit of the present disclosure has the same
technical effect as the precipitation plate in the above technical solution, which is not described

here to avoid unnecessary repetition.

In a specific implementation of the present disclosure, the water flow direction is the same as
the extension direction of the water flow channel 104. Water enters the water flow channel 104
from a water input side of the precipitation unit 1 and flows out of the water flow channel 104
from a water output side of the precipitation unit 1. The precipitation unit 1 is approximately a
cube structure with a length of 2 m, a width of 3.6 m, and a height of 1.5 m. The length refers to
the dimension along the water flow direction. The precipitation unit 1 can be used as a standard
structure for convenient transportation and installation. In addition, the water flow velocity through

the water flow channel 104 can be 8-10 mm/s to balance settling efficiency and productivity.

In a specific implementation of the present disclosure, an angle between the flat plate 101 and
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a bottom surface of the box-type frame 11 is 60°, such that an angle between the mud guide channel
105 and the bottom surface is greater than a dynamic angle of repose of the sediment, thereby

preventing the sediment from being adhered to the mud guide channel 105.

In order to facilitate the assembly operation of the precipitation unit 1, at least one of the side
beams 111 is provided with a groove (not shown) with an opening inclined to the bottom surface
of the box-type frame 11. The precipitation plate 10 is tightly inserted into the groove and relatively
fixed to the box-type frame 11. The precipitation plate 10 is inserted into the groove to be
assembled with the box-type frame 11, which reduces the assembly difficulty of the precipitation
unit 1 and improves the assembly efficiency of the precipitation unit 1. In addition, the side beams
111 are detachably connected by threaded fasteners, facilitating the rapid disassembly and
assembly of the box-type frame 11.

As shown in FIGS. 2, 3, and 7, the precipitation unit 1 further includes flushing mechanism
12 for injecting a flushing liquid into the mud guide channel 105. The flushing mechanism 12
includes bracket 121 fixed above the side beams 111 and a plurality of first flushing pipes 122
installed on the bracket 121. The first flushing pipes 122 are horizontally arranged and provided
with a plurality of first water spray ports 123 opening downward. The plurality of first water spray
ports 123 are arranged at intervals. The first flushing pipes 122 are communicated with a high-
pressure water source to spray the flushing liquid through the first water spray ports 123 toward
the mud guide channel 105. The flushing liquid flushes the sediment downward as it flows down

the mud guide channel 105, thereby accelerating the discharge of the sediment.

As shown in FIGS. 2, 4, and 7, the precipitation plates 10 are obliquely standing in the box-
type frame 11. Therefore, an upper end of the mud guide channel 105 of at least one of the
precipitation plates 10 is located on a top surface of the box-type frame 11, while an upper end of
the mud guide channel 105 of at least another precipitation plate 10 is located on a side surface of
the box-type frame 11. Since the first water spray ports 123 cannot spray the cleaning liquid into
the mud guide channel 105 with its upper end located on the side surface of the box-type frame 11.
As shown in FIGS. 2 and 7, the flushing mechanism 12 further includes a plurality of second
flushing pipes 124 communicated with the first flushing pipes 122. The plurality of second flushing
pipes 124 are erected on a side of the box-type frame 11. Specifically, they are erected on the side
adjacent to the upper end of the precipitation plate 10 and provided with second water spray ports
125 facing the precipitation plate 10. The second water spray ports 125 spray the flushing liquid

into the mud guide channel 105 with its upper end located on the side surface of the box-type
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frame 11 so as to flush the sediment downward.

Based on the above technical solution, the present disclosure further provides a precipitation
module. As shown in FIGS. 5 to 8, the precipitation module includes housing 2, precipitation unit
1, and sediment handling mechanism 3. The precipitation unit 1 is the precipitation unit 1 in the
above technical solution. The precipitation unit 1 is provided inside the housing 2. The housing 2
is provided with water inlet 21, water outlet 22, and mud outlet 23. The water inlet 21 is adjacent
to the water input side of the precipitation unit 1, the water outlet 22 is adjacent to the water output
side of the precipitation unit 1, and the mud outlet 23 is provided at a bottom of the housing 2. The
sediment handling mechanism 3 is provided below the precipitation unit 1 to discharge the settled
sediment through the mud outlet 23. Specifically, the sediment handling mechanism 3 is a funnel-
shaped structure composed of a plurality of inclined mud guide plates 31. The mud outlet 23 is

provided at a bottom of the funnel-shaped structure to facilitate smooth discharge of the sediment.

Through the above technical solution, the precipitation module provided by the present
disclosure has the same technical effects as the precipitation unit 1 in the above technical solution,
which is not described here to avoid unnecessary repetition. In addition, the sediment discharged
from the mud guide channel 105 to the bottom of the housing 2 is quickly discharged through the
mud outlet 23 under the guidance of the sediment handling mechanism 3, preventing the sediment

from accumulating in the housing 2 to clog the mud guide channel 105.

As shown in FIG. 7, the precipitation module further includes water distribution mechanism
4. As shown in FIGS. 5 to 8, the water distribution mechanism 4 includes first water distribution
plate 41 provided between the water input side of the precipitation unit 1 and the water inlet 21
and second water distribution plate 42 provided between the water output side of the precipitation
unit 1 and the water outlet 22. As shown in FIG. 6, the first water distribution plate 41 and the
second water distribution plate 42 divide the housing 2 into water input chamber 201, precipitation
chamber 202 accommodating the precipitation unit 1, and water output chamber 203. Water
distribution pipes 43 are uniformly distributed on the first water distribution plate 41 and the
second water distribution plate 42 in a penetrating manner to connect two adjacent chambers.
Specifically, the evenly distributed water distribution pipes 43 on the first water distribution plate
41 evenly introduce water from the water input chamber 201 into the precipitation chamber 202.
In this way, the water flow enters a plurality of water flow channels 104 evenly and stably, ensuring
the sedimentation stability. The evenly distributed water distribution pipes 43 on the second water

distribution plate 42 evenly and stably introduce water from the precipitation chamber 202 into the
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water output chamber 203, such that the settled water is stably and gently discharged through the

water outlet 22 to the next process.

In addition, each of the first water distribution plate 41 and the second water distribution plate
42 is a hollow plate with a cavity (not shown). A surface of each of the first water distribution plate
41 and the second water distribution plate 42 facing the water flow channel 104 is provided with
a plurality of nozzles 44 communicated with the cavity. The positions of the nozzles 44 correspond
to the position of the water flow channel 104. The first water distribution plate 41 and the second
water distribution plate 42 are connected to water supply pipe 45 for supplying water to the cavity.
The water supply pipe 45 is communicated with a high-pressure water source to spray high-
pressure water through the nozzles 44 into the water flow channel 104 so as to clean the water

flow channel 104.

Preferred implementations of the present disclosure are described above in detail with
reference to the drawings, but the present disclosure is not limited to specific details in the above
implementations. A plurality of simple variations can be made to the technical solutions of the
present disclosure without departing from the technical ideas of the present disclosure, and these

simple variations fall within the protection scope of the present disclosure.

In addition, it should be noted that various specific technical features described in the
foregoing embodiments can be combined in any suitable manner, provided that there is no
contradiction. To avoid unnecessary repetition, various possible combination modes of the present

disclosure are not described separately.
In addition, various embodiments of the present disclosure can be combined in any way, and

any combined embodiment should also be regarded as the content disclosed in the present

disclosure, as long as it does not violate the spirit of the present disclosure.

11



10

15

20

25

30

35

CLAIMS

1. A precipitation plate, used for lateral-flow horizontal precipitation, and comprising:

a flat plate (101);

a plurality of first rib plates (102), arranged at intervals, parallel to each other, and
perpendicular to a first surface (1011) of the flat plate (101); and

a plurality of second rib plates (103), arranged at intervals, parallel to each other, and
perpendicular to a second surface (1012) of the flat plate (101);

wherein, each first rib plate (102) is perpendicular to each second rib plate (103); a water flow
channel (104) is formed between each two adjacent first rib plates (102); and a mud guide channel

(105) is formed between each two adjacent second rib plates (103).

2. The precipitation plate according to claim 1, wherein a height ratio of the first rib plate (102)
to the second rib plate (103) is 1.5-5; and/or

an interval between each two adjacent first rib plates (102) is smaller than an interval between
each two adjacent second rib plates (103); preferably, the second surface (1012) further protrudes
to form a reinforcing rib (106) that extends parallel to the second rib plate (103); and a height of
the reinforcing rib (106) is less than a height of the second rib plate (103).

3. The precipitation plate according to claim 1, wherein the precipitation plate (10) is made of

polyolefin.

4. A precipitation unit, comprising a box-type frame (11) defined by a plurality of side beams
(111) and a plurality of precipitation plates (10) obliquely standing inside the box-type frame (11),
wherein the precipitation plate (10) is the precipitation plate (10) according to any one of claims 1
to 3; and

the first surface (1011) faces obliquely downward, and the second surface (1012) faces
obliquely upward; and for each two adjacent precipitation plates (10), the first rib plate (102) of

one precipitation plate abuts against the second rib plate (103) of the other precipitation plate.

5. The precipitation unit according to claim 4, wherein an angle between the flat plate (101)

and a bottom surface of the box-type frame (11) is 60°.

6. The precipitation unit according to claim 4, wherein at least one of the side beams (111) is
provided with a groove with an opening inclined to a bottom surface of the box-type frame (11);

and the precipitation plate (10) is tightly inserted into the groove.
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7. The precipitation unit according to claim 4, wherein the side beams (111) are detachably

connected by threaded fasteners.

8. The precipitation unit according to any one of claims 4 to 7, wherein the precipitation unit
(1) further comprises a flushing mechanism (12) for injecting a flushing liquid into the mud guide
channel (105); the flushing mechanism (12) comprises a bracket (121) fixed above the side beams
(111) and a plurality of first flushing pipes (122) installed on the bracket (121); and the first
flushing pipes (122) are horizontally arranged and provided with first water spray ports (123)
opening downward;

preferably, the flushing mechanism (12) further comprises a plurality of second flushing pipes
(124) communicated with the first flushing pipes (122); and the plurality of second flushing pipes
(124) are erected on a side of the box-type frame (11) and provided with second water spray ports
(125) facing the precipitation plate (10); and

preferably, the second flushing pipes (124) are erected on the side of the box-type frame (11)
adjacent to an upper end of the precipitation plate (10).

9. A precipitation module, comprising:

a housing (2), provided with a water inlet (21), a water outlet (22), and a mud outlet (23);

a precipitation unit (1), constructed as the precipitation unit (1) according to any one of claims
4 to 8, and provided inside the housing (2); and

a sediment handling mechanism (3), provided below the precipitation unit (1) to discharge

settled sediment through the mud outlet (23).

10. The precipitation module according to claim 9, wherein the precipitation module further
comprises a water distribution mechanism (4), wherein the water distribution mechanism (4)
comprises a first water distribution plate (41) provided between a water input side of the
precipitation unit (1) and the water inlet (21) and a second water distribution plate (42) provided
between a water output side of the precipitation unit (1) and the water outlet (22);

the first water distribution plate (41) and the second water distribution plate (42) divide the
housing (2) into a water input chamber (201), a precipitation chamber (202) accommodating the
precipitation unit (1), and a water output chamber (203); and water distribution pipes (43) are
uniformly distributed on the first water distribution plate (41) and the second water distribution
plate (42) in a penetrating manner to connect two adjacent chambers; and

preferably, each of the first water distribution plate (41) and the second water distribution plate
13



(42) is a hollow plate with a cavity; a surface of each of the first water distribution plate (41) and
the second water distribution plate (42) facing the water flow channel (104) is provided with a
plurality of nozzles (44) communicated with the cavity; positions of the nozzles (44) correspond
to a position of the water flow channel (104); and the first water distribution plate (41) and the
second water distribution plate (42) are connected to a water supply pipe (45) for supplying water

to the cavity.
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