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DESCRIPTION CN219290659U

A separation device for extracting flavonoids from duckweed
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[n0001]

This utility model relates to the field of separation device technology, and in particularto a

separation device for extracting flavonoids from duckweed.

AEAMES RO BEERAIE, 538 h—MMNEERRNERRYI RN D BIRE,

[0003]

Background Technology

BHREA

[n0002]

Many flavonoids have medicinal value. These compounds are used to prevent and treat
cardiovascular and cerebrovascular diseases, such as reducing vascular fragility, improving
vascular permeability, lowering blood lipids and cholesterol, preventing and treating
hypertension, cerebral hemorrhage, coronary heart disease, angina pectoris in the elderly,

dilating coronary blood vessels, and increasing coronary blood flow.
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[n0003]

Duckweed is a general term for plants in the family Lemnaceae.

KESEZ Y5 (Duckweed) 7% 558 (Lemnaceae) \EYIRI FF 1o
Duckweed is rich in nutrients, including protein, starch, trace elements (iron, zinc, etc.),

vitamins, dietary fiber, polyphenols, and other nutrients.

FHERFE, BAER. M. METE(EL FEH). #ER BRAE. ZRMEEFUR.
Duckweed cultivated in eutrophic waters can absorb nitrogen and phosphorus and grow
rapidly, purifying wastewater while converting large amounts into its own biomass and

accumulating starch, protein, etc.

R T EEFNKERIE R ABESYRMREER, BUSKNRRAERCIESEYE
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In addition, duckweed also has high medicinal value. Its main component is apigenin, a
flavonoid, which has significant pharmacological effects such as anti-tumor, antiviral,

antibacterial, anti-inflammatory, and antioxidant properties.

tesh, FFUERARENARANE, TBERDNEREENAFRE, BEAEEENNME. huRs.
mE. MR MEWEFELEER,
Therefore, separation equipment is needed to extract flavonoids from duckweed for

pharmaceutical use.

EtFREER D B IRE R RIS P BN R AEHIZ5 A,

[n0004]

Existing separation equipment for extracting flavonoids from duckweed mainly includes a
separation tank, a box-type condenser, an extraction separation device, and a heating plate.
First, duckweed powder is added to the heating plate inside the separation tank through a
filter screen. Then, alcohol and water are added and heated until the boiling point of the
alcohol and water is reached. The temperature is maintained for distillation to separate the
alcohol and water. The alcohol vapor enters the box-type condenser, is condensed, and
recovered. After the liquid on the heating plate cools, the solution enters the lower part of the

tank. At this point, chloroform liquid is introduced, and after thorough mixing, it flows out
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from the outlet to the extraction separation device for extraction separation. However, when
adding duckweed powder to the separation tank through the filter screen, larger duckweed
powder particles tend to remain at the top of the filter screen, making it difficult for the
duckweed powder to pass through and affecting the speed at which duckweed powder is
added to the separation tank. Furthermore, the filter screen needs to be manually removed,
and the larger duckweed powder particles need to be cleaned, increasing the operation steps
and making it time-consuming and labor-intensive. Therefore, this application provides a

separation device for extracting flavonoids from duckweed to meet this need.
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[0007]

Utility Model Content
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[n0005]

The technical problem this invention aims to solve is to provide a separation device for
extracting flavonoids from duckweed, addressing the issue that existing duckweed flavonoid
separation devices often suffer from larger duckweed powder particles easily remaining on
top of the filter screen when duckweed powder is added to the separation tank through a
filter screen. This prevents the duckweed powder from passing through the filter screen,
affecting the speed at which duckweed powder is added to the separation tank. Furthermore,
manual removal of the filter screen and cleaning of the larger duckweed powder particles are

required, increasing the operational steps and causing time and labor costs.

KA BRFR R AR B R E T M IREE IR R 75 B & R R I 1Y Y 5
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[n0006]
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To solve the above-mentioned technical problems, this utility model provides the following

technical solution:

PR LR, FLAHEREHENTRATLSE:

[n0007]

A separation device for extracting flavonoids from duckweed includes a separation tank. A
heating plate is fixedly connected to the inner wall of the separation tank. An alcohol-water
feeding pipe and an exhaust valve are installed at the top of the separation tank. A condenser
connecting pipe and a chloroform feeding pipe are installed on the side wall of the separation
tank. A discharge pipe is fixedly connected to the bottom of the separation tank. A feeding
hopper is installed on the side wall of the separation tank through a pipe. A collecting ring is
fixedly connected to the inner wall of the feeding hopper. A filter screen is installed above the
collecting ring. A sliding rod is slidably connected to the feeding hopper through a mounting
frame. The bottom end of the sliding rod is fixedly connected to the filter screen. A discharge
hopper communicating with the collecting ring is fixedly connected to the side wall of the
feeding hopper. A vibration motor is installed on a mounting plate at the top of the sliding

rod. A support spring is provided between the mounting frame and the mounting plate.
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[n0008]

Preferably, the assembly further includes a stirring component for stirring the material. The
stirring component includes a drive motor fixedly connected to the top of the separation tank.
The output end of the drive motor is fixedly connected to a rotating shaft. The bottom end of
the rotating shaft extends into the separation tank and is fixedly fitted with a stirring plate.

The stirring plate is located above the heating plate.

ks, TEERTHYFEHEFHFRBRFAN, FrRiF A BB ER TR D BRINER_EAIIRE]
BB, FrRdXzhEBAava tinEE EZ R i, PRRREIHRFREHREFMRD BEA, HEEE

EABMHR, AR ROITPIAIARE £,

[n0009]
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Preferably, the collecting ring has a circular structure and is inclined.

i, FmRRER ERFAEH, BEFILE,

[n0010]

Preferably, the pipe connected to the feeding hopper is inclined.

ks, SArRMEHEERMFMREE2MFHIRE.

[n0011]

Preferably, the filter screen has a conical structure, and the horizontal projection diameter of

the filter screen is equal to the horizontal projection mid-diameter of the annular structure.

fidkEt, FmAIEM 2 AN, BFRRTRNIKFEREZERSTRRRRIF AR FERS

GEEN

[n0012]
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Preferably, the mounting bracket is a triangular bracket, which is fixedly connected to the
feeding hopper by bolts, and the sliding rod is slidably connected at the middle position of the

triangular bracket.

fLEHth, FIRRERA=ZARR, BB SFRRME S EEERE, MRBTEEREMR=A%

RepEAUELR

[n0013]

Preferably, a conveying pipe is fixedly connected to the side wall of the separation tank, and
the top and bottom ends of the conveying pipe are located on both sides of the heating plate,

respectively.

fLikits, Frids BERMEE CEEERARIXEE, FrdiEEErmiRm D 51 F AR AR

AR,

[n0014]

Preferably, the condenser connection pipe is located above the heating plate.

s, Frdie s E AL TRmRIMARE £,
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[n0015]

Preferably, the chloroform feed pipe is located below the heating plate.

fLikits, PR (R E TR INARE T,

[n0016]

Compared with the prior art, this utility model has at least the following beneficial effects:

KRLAMAESUERAEL, EVAEFNTERYR:

[n0017]

In the above solution, a vibrating motor, a support spring, a feeding hopper, a filter screen,
and a collecting ring are installed. The required amount of duckweed powder is added to the
feeding hopper. The vibrating motor, in conjunction with the support spring, causes the filter
screen to vibrate. Under the action of vibration, small particles of duckweed powder on the
filter screen pass through the filter holes and enter the heating plate inside the separation
tank through the pipe. Larger particles slide off the conical filter screen into the collecting
ring. The collecting ring is tilted so that the large particles slide off onto the discharge hopper

and are finally collected through the collection box. There is no need to manually disassemble
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the filter screen to clean the large duckweed powder, reducing the number of operation steps,
saving time and labor, and the structure is simple, easy to operate, and improves the

production speed.

ERSER, @BEIKEREN. ZEEE, MAS SRR SR, EMESPIANFRFENF
SERIR, REHEBNEC S SHEMEEFIIEREITIRE, T TEM LR RERBIERT, )
BRI AR BT IEFL, B EEH N BEAERBMNMAIR L, KBYFRIAGARTE R LRI IS
EEEREWESS, RERFRILE, ERANTRHREZEAR L, ReBdRERHITI

&, TPTEEADRIEMFEBERREEMAR, BONRESR, aNE, BEMESR, 2EE

E, BETEMRE,

[0021]

Attached Figure Description

Py 352 A

[n0018]

10-01-2026 - Page 12



The accompanying drawings, which are incorporated herein and form part of the
specification, illustrate embodiments of the present disclosure and, together with the
specification, further serve to explain the principles of the present disclosure and enable

those skilled in the art to implement and use the present disclosure.

HANAXFH BRI BRE D HIMER L T ARFRIKES, HESHBER—EHE—T AR

NANFRERITHEE, FEEEXIUARAA G KEMERE AT,

[n0019]

Figure 1 is a three-dimensional structural diagram of the separation equipment for extracting

flavonoids from duckweed;

E1AMNFFPRRNERRY BN D BIRE ISR EE;

[n0020]

Figure 2 is a partial cross-sectional three-dimensional structural diagram of the separation

equipment for extracting flavonoids from duckweed;

B2 M EPIRENE Y B 0 B & B E S F L AL R EE;
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[n0021]

Figure 3 is a partial cross-sectional front view of the separation equipment for extracting

flavonoids from duckweed;

EI3AMFFRIRNEF YR D Bk &R EE F EEH R EE;

[n0022]

Figure 4 is a partially cut-out, enlarged three-dimensional structural diagram of the feeding

hopper, vibrating motor, and filter screen.

B4t #REpEML. TIBMECS B ARSI FF AR ALEW R EE;

[n0023]

Figure 5 is a three-dimensional enlarged schematic diagram of the feeding hopper;

BEISAME S AR AEHRRE;

[n0024]
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Figure 6 is a top-down enlarged schematic diagram of the structure of the feeding hopper,

filter screen, and collection ring.

Elemetst. ZIEM. WERESHIRASEHREE.,

[n0025]

[Figure Labels]

[FtEIARIC]

[n0026]

1. Separator; 2. Condenser connection pipe; 3. Alcohol-water feed pipe; 4. Chloroform feed
pipe; 5. Conveying pipe; 6. Discharge pipe; 7. Feed hopper; 8. Vibrating motor; 9. Exhaust
valve; 10. Stirring assembly; 11. Heating plate; 12. Drive motor; 13. Stirring plate; 14. Filter

screen; 15. Collection ring; 16. Discharge hopper; 17. Slide bar; 18. Support spring.

1. oERE; 2. RAEEE,; 3. BXKIRE; 4. |EHEAE; 5. WiXEE; 6. HEE; 7. M
2 8. HREhEEM; 9. HESIE; 100 HERFAM; 110 m0FMR; 120 IEEpEEA; 13, #iiHiR; 14, &

AR5 150 URERIF; 16. HERISE; 170 JBFF; 18, XiEME,
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[n0027]

As shown in the figure, specific structures and devices are marked in the figure to clearly
illustrate the structure of the embodiments of this utility model. However, this is only for
illustrative purposes and is not intended to limit this utility model to the specific structure,
device and environment. According to specific needs, those skilled in the art can adjust or
modify these devices and environments, and such adjustments or modifications are still

included in the scope of the appended claims.

SNEFRR, 77 RERRMASEIIASE AR BYSEREfIRVEEH, EEPIE TR ENSHMEH, BEXXA
TERE, HFEERALRAFERETZFESEN. SHNFRFR, RIBAKEE, ATRNEE
RARA G AT DS X LR RS TIRENE SN, FmETRERERE LA BEEENEIINFIE

REVEEH,

[0032]

Detailed Implementation

BxLiEn

[n0028]
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The separation device for extracting flavonoids from duckweed provided by this utility model
will be described in detail below with reference to the accompanying drawings and specific

embodiments.

H 45 & W EM B ARSEHEFI 3 25 AT RR M — M M E S PIR I SRR R 2 B ig & TIF 40
5%\ 38
It should also be noted here that, in order to make the embodiments more detailed, the
following embodiments are the best and preferred embodiments. For some well-known
technologies, those skilled in the art can also use other alternative methods to implement
them. Moreover, the accompanying drawings are only for more specific description of the

embodiments and are not intended to specifically limit the present invention.

ERNEXEMLURENE, AT EEREEMFR, TENSEEAIARE. MESEEF, ¥F—%a
MBARE T AA G B AIRAEMBER S NMETRRE; MENBERIXEN T BEEER R

B, MHAAFSENALAMEHITEENRE.

[n0029]

10-01-2026 - Page 17



It should be noted that the use of terms such as "an embodiment", "embodiment",
"exemplary embodiment", and "some embodiments" in the specification indicates that the
described embodiment may include a specific feature, structure, or characteristic, but not

every embodiment necessarily includes that specific feature, structure, or characteristic.

FEEENE, TRAPPRE “—Pmf)” o “LEfl” o TEMESERGT o “—ESShEG)”
FHETFTAR G A BB ERE. SMEiEE, BRO8 N EmfEeEEZSERE. S5
1F1%,

Furthermore, when a particular feature, structure, or characteristic is described in connection
with an embodiment, implementing such a feature, structure, or characteristic in conjunction
with other embodiments (whether explicitly described or not) should be within the

knowledge of those skilled in the art.

H5h, EEGREHHRITERE. SWEER, S5HEREM (TieRE AR SSIXMs

fIE. S EFENERX TR ARA ZBVERIRSEE N,

[n0030]

Typically, terms can be understood at least partially from their use in context.
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For example, depending at least in part on the context, the term “one or more” as used
herein may be used to describe any feature, structure or property in the singular sense, or
may be used to describe a combination of features, structures or properties in the plural

sense.

Bign, EOMABRF ETX, AXFFEANARNE “—IEE1 ATUATHERRHE XM
fE. ZEMEE, SEFUATRRASEHEXAFE. SHERFIENAS,

In addition, the term “based on” can be understood as not necessarily intended to convey
an exclusive set of factors, but rather, at least in part, depending on the context, allowing for

the presence of other factors that are not necessarily explicitly described.

5o, RiE BT AURIERANA—ESEEA—HAHEMNEZR, METUERH, EDERoH

BRTF LT, aiFFER—EREHEANEMER,

[n0031]

It is understood that the meanings of “on” , “above” and “above” in this disclosure

should be interpreted in the broadest sense, such that “on” means notonly “directly on”
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something, but also includes something with an intermediary feature or layer, and that
“above” or “above” meansnotonly “on” something, but also includes something

“above” or “above” without anintermediary feature or layer.

A LEHNE, AaFes e 7 o ez M OE BB NEXEEUREAR
W, DR -7 MER BER Y L mEXReREERY ‘L7 BHESEE
JIERENEX, #B “F--2Lk” 3 “F BB AMUETR R 2L w3 kBB B

BX, MEXAUsEHE & XY “Z2Lt” 8 “£5" BHEREREFIENENS X

[n0032]

In addition, spatial terms such as “below,” “under,” “lower,” “above,” and “upper”
may be used in this document for the convenience of description to describe the relationship
between one element or feature and one or more other elements or features, as shown in the

accompanying drawings.

tesh, W ez ™ . TR . FER o EeezLET o LEER FEEMEXAEER
XHPATHERAEAURATFHEE— AN IES S — TSI THEREIENXR, WENEFRE
Ao

Space-related terms are intended to cover different orientations in the use or operation of the

equipment, other than those depicted in the accompanying drawings.
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The device can be oriented in other ways, and the spatially relevant descriptive terms used in

this paper can be interpreted similarly.

IRERILUAS MG TWRER, HEARSCPERBIZ IR XA 15 AJ LAt AR N AR

[n0033]

As shown in Figures 1-6, an embodiment of this utility model provides a separation device for
extracting flavonoids from duckweed, including a separation tank 1. A heating plate 11 is
fixedly connected to the inner wall of the separation tank 1, which divides the separation tank
linto an upper chamber and a lower chamber. An alcohol-water feeding pipe 3 and an
exhaust valve 9 are installed on the top of the separation tank 1. A condenser connecting pipe
2 and a chloroform feeding pipe 4 are installed on the side wall of the separation tank 1. The
condenser connecting pipe 2 is located above the heating plate 11, and the chloroform
feeding pipe 4 is located below the heating plate 11. The condenser connecting pipe 2 is
connected to a box-type condenser for condensing and recovering the evaporated alcohol
vapor. A discharge pipe 6 is fixedly connected to the bottom of the separation tank 1. A
conveying pipe 5 is fixedly connected to the side wall of the separation tank 1. The top and

bottom ends of the conveying pipe 5 are located on both sides of the heating plate 11,
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respectively. A feeding hopper 7 is installed on the side wall of the separation tank 1 through a
pipe. The feeding hopper 7 is inclined, which allows the duckweed powder to slide more easily
into the upper cavity and contact the heating plate 11. A collecting ring 15 is fixedly connected
to the inner wall of the feeding hopper 7, and a filter screen 14 is installed above the collecting
ring 15. A mounting bracket is fixedly installed on the top of the feeding hopper 7, and a
sliding rod 17 is slidably connected to the feeding hopper 7 via the mounting bracket. The
bottom end of the sliding rod 17 is fixedly connected to the filter screen 14. A discharge
hopper 16, which communicates with the collecting ring 15, is fixedly connected to the side
wall of the feeding hopper 7. The collecting ring 15 has a circular structure and is inclined. The
filter screen 14 has a conical structure, and the horizontal projection diameter of the filter
screen 14 is equal to the horizontal projection mid-diameter of the circular structure. It should
be noted that, as shown in Figures 3 and 6, the edge of the filter screen 14 is located directly
above the center of the collecting ring 15 (Note: the center of the ring refers to the point on
the ring where the outer circumference and the inner circumference of the ring meet). The
ring with equal vertical distances; the horizontal projection diameter of the annular structure
refers to the diameter of the circle formed by the projection of the center of the ring onto the
horizontal plane. This allows for better collection of larger powder particles. A vibration motor
8 is installed on the mounting plate fixed at the top of the slide rod 17. A support spring 18 is
provided between the mounting frame and the mounting plate. In use, the required amount
of duckweed powder is added to the feeding hopper 7. The vibration motor 8, in conjunction
with the support spring 18, causes the filter screen 14 to vibrate. Under the action of vibration,
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the small particles of duckweed powder on the filter screen 14 pass through the filter holes
and enter the heating plate 11 inside the separation tank 1 through the pipe. The large
particles of powder slide from the edge of the conical filter screen 14 into the collecting ring
15. The collecting ring 15 is tilted so that the large particles of powder slide onto the discharge
hopper 16 and are finally collected through the collection box. The sieved powder is spread on
the heating plate 11. Alcohol and water are added through the alcohol-water feeding pipe 3 to
dissolve the powder completely. The heating plate 11 heats the solution until it reaches the
boiling point of the alcohol and water, and then maintains the temperature for distillation to
separate the alcohol and water. The alcohol vapor enters the box condenser through the
condenser connecting pipe 2, is condensed and recovered. After the liquid on the heating
plate 11 cools, the straight valve on the conveying pipe 5 is opened, and the solution enters
the lower chamber of the separation tank 1. At this time, chloroform liquid is introduced
through the chloroform feeding pipe 4. After thorough mixing, it flows out from the discharge
pipe 6 and is then extracted and separated to complete the separation of duckweed
flavonoids. The duckweed flavonoid separation device of this application can separate
duckweed flavonoids and can also screen duckweed powder. Larger duckweed powder can
automatically slide off the filter screen 14 and be collected without the need for manual
disassembly and cleaning of the filter screen 14. This reduces the number of operation steps,
saves time and labor, and has a simple structure and convenient operation, thus improving

the production speed.
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BUREL R, BREH, BEMESR, BEERE, RETETERE,

[n0034]

As one embodiment of this invention, as shown in Figures 1 and 2, it further includes a stirring
assembly 10 for stirring the materials. The stirring assembly 10 includes a drive motor 12
fixedly connected to the top of the separation tank 1. The output end of the drive motor 12 is
fixedly connected to a rotating shaft. The bottom end of the rotating shaft extends into the
separation tank 1 and is fixedly sleeved with a stirring plate 13. The stirring plate 13 is located
above the heating plate 11. When the output end of the drive motor 12 rotates, it drives the
rotating shaft to rotate, causing the stirring plate 13 to rotate, thereby stirring the powder and
alcohol-water mixture on the heating plate 11 and accelerating the mixing speed of the

powder and alcohol-water.
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, MEMRSEKEEGERE,

[n0035]

As one embodiment of this example, as shown in Figure 4, the mounting bracket is a
triangular bracket, which is made of sheet metal stamping and is made of high-strength plate.
It is fixedly connected to the feeding hopper 7 by bolts, and the sliding rod 17 is slidably

connected at the middle position of the triangular bracket.

ERALHEGI P —MEES N, WEARRR, RERANZARZR, ZAXEAREPEMRE, B

=RER, EEESMATEIEER, BITF1TEMERTE=ARPEUEL,

[n0036]

The working principle of this utility model is as follows: When in use, the required amount of
duckweed powder is added to the feeding hopper 7. The vibration motor 8, together with the
support spring 18, causes the filter screen 14 to vibrate. Under the action of vibration, the

small particles of duckweed powder on the filter screen 14 pass through the filter holes and
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enter the heating plate 11 inside the separation tank 1 through the pipe. The large particles
slide down the conical filter screen 14 into the collection ring 15. The collection ring 15 is set
at an inclination so that the large particles slide down onto the discharge hopper 16 and are

finally collected through the collection box.

ASEAMENTERE, £A, EMESHTRINFRRENFEHR, RhEVSEGEHE1S
EFIRM 1431 THRED, LT EEM14 LR REIRBINIERT, NIRRT LIEAL,
BT EEHENDEREIASBRRIMNAR1ILIE, KBTI RIEFEREHENTIEM 14 LEEEWEIRLS

B, IWEIFISHFIRE, ERANFIMARESEARN 6L, REEIREZHITISE,

[n0037]

The sieved powder is spread on heating plate 11, and alcohol-water is added through alcohol-
water feeding pipe 3. The output end of drive motor 12 rotates, driving the rotating shaft to
rotate, which in turn rotates stirring plate 13, thereby stirring the powder and alcohol-water
mixture on heating plate 11, accelerating the mixing speed of powder and alcohol-water, and
ensuring complete dissolution of the powder. Heating plate 11 is then heated, and after
reaching the boiling point of alcohol-water, the temperature is maintained for distillation to
separate alcohol and water. Alcohol vapor enters the box condenser through condenser
connecting pipe 2, is condensed and recovered, and after the liquid on heating plate 11 cools,

the straight valve on conveying pipe 5 is opened, allowing the dissolved liquid to dissolve. The
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liquid enters the lower chamber of the separator 1. At this time, chloroform liquid is
introduced through the chloroform feed pipe 4. After thorough mixing, it flows out from the
discharge pipe 6 and is then extracted and separated to complete the separation of duckweed
flavonoids. The duckweed flavonoid separation device of this application can separate
duckweed flavonoids and can also screen duckweed powder. Larger duckweed powder can
automatically slide off the edge of the filter screen 14 and be collected. There is no need to
manually disassemble the filter screen 14 to clean the large duckweed powder, which reduces
the number of operation steps, saves time and labor, and has a simple structure and

convenient operation, thus improving the production speed.

AR R RIBEMPMRLIL L, EKIMEIESMNEK, K125 neesh, Hohieahimis),
ERHHIR13%%E), MMXTINAMRLL ERKRAEACEESYIEITHR, IEMRSE/KEVES®E
B, EMREENARE, MARILLEMR, ARKERERFRE, #ITEE, FlRk0RE, B2

ZUBTRRERELENEIVLRSET, RREEW, MRl ERRELAE, BiEEES L

N

BE@ETH, BRENDBRITIEE, i, [nHENEMMARNRIE, 7OREGRE, NEHEG6
A, EHITERDE, TlETEIRYRSE, ARBFNEYEEYRIERE, ST YEE
YIB DR, HEEBLIEENRIITHD, RABEEHRES B MTIEM14NL5E%,

HE#HTWE, FEBZEATRIEMIMFEEERRE MR, BONRESE, aNeh, B4

miEea, BEERE, BReTEFRE,
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[n0038]

This utility model covers any substitutions, modifications, equivalent methods and solutions

made within the spirit and scope of this utility model.

AL AMERSE TR ARSI E LMBENR. B, FXHEUARAGE,

In order to enable the public to have a thorough understanding of the present invention,
specific details are described in detail in the following preferred embodiments of the present
invention, but those skilled in the art can fully understand the present invention without these

details.

AT ERARTALAFMBEEYRN T, TUATRERARBEMESSHEGIPIF4AREE T BAENAT, m
XA TR AR N 532K % B X L0 T B IA 1 P] LASE 2 IR RE AN S AR B
In addition, to avoid unnecessary confusion regarding the nature of this utility model, well-

known methods, processes, procedures, components, and circuits are not described in detail.

55, AT ERNALARENEFREN TV EVES, A FRARARAMNG A 8. A

2. TN EBRF.

[n0039]
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Those skilled in the art will understand that all or part of the steps in the methods of the
above embodiments can be implemented by a program instructing related hardware. The
program can be stored in a computer-readable storage medium, such as ROM/RAM, magnetic

disk, optical disk, etc.

ZR T E WA A 51 R] LUIRARSS I EARSEEG 75 AR 2 B EiER 0 P IR E A LUBE 2 F R I5 SR XAY

FEMHRTERL, ZAZR R LUFAET I BALEDRERFAE T R, 40 ROM/RAM. HAER. 7XEZF.

[n0040]

The above description is only a preferred embodiment of the present utility model. It should
be noted that for those skilled in the art, several improvements and modifications can be
made without departing from the principle of the present utility model, and these
improvements and modifications should also be considered within the protection scope of

the present utility model.

A EFrR N B ASE BB ESSIE S T, MEiEH, WTFARARTHNEBERARAGFKGR, TR
BALAHREREANRRT, T UERETSEMNIEM, XEHMEHBRANASEAHRENR

PSEE
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