LIQUID AERATION SYSTEM Technical Field The present invention relates to a liquid aeration
system. 5 Background In the prior art, it is often needed to have liquid aerated.  For example, in the
biological treatment of waste water (such as industrial waste water or household sewage), waste water
often needs to io be aerated, so as to provide with oxygen to the aerobic micro-organisms in the waste
water. The micro-organisms are abijhﬁzgﬂﬁo&i%g%s?féwg?@%ﬁ&he organic contaminants carried
in the waste water, and decompos 0 € simple inorganic materials such as oxidized carbon,
water, sulfate, nitrate etc., that is, turn the toxic and harmful 15 matters into non-toxic and harmless
matters, so that the waste water is purl fled.  In aquaculture, if the content of oxygen dissolved in
water is lower than 4 mg/L, fishes would hardly keep living, thus, it is necessary to add oxygen into the
water providimgohithdhlelasséntial oxygen for fishes'

The present invention relates to a liquid aeration system.

Background

In the prior art, it is often needed to have liquid aerated.

For example, in the biological treatment of waste water (such as
industrial waste water or household sewage), waste water often needs to

10 be aerated, so as to provide with oxygen to the aerobic micro-organisms
in the waste water. The micro-organisms are able to absorb, adsorb and
oxidize the organic contaminants carried in the waste water, and
decompose them to some simple inorganic materials such as oxidized
carbon, water, sulfate, nitrate etc., that is, turn the toxic and harmful

15 matters into non-toxic and harmless matters, so that the waste water is
purified.

In aquaculture, if the content of oxygen dissolved in water 1s lower
than 4 mg/L, fishes would hardly keep living, thus, it is necessary to add
oxygen into the water providing with the essential oxygen for fishes’

20 living. Less oxygen dissolved in the water indicates higher water
pollution, and so it is more necessary to supply oxygen into the water.

Moreover, in the fields of food, pharmacy, chemical industries, etc.



20 living. Less oxygen dissolved in the water indicates higher water pollution, and so it is more
necessary to supply oxygen into the water. Moreover, in the fields of food, pharmacy, chemical
industries, etc. it often needs to add gas into liquids. In various applications, liquid is not only limited to
water, and gas is not only limited to oxygen or air either. However, in the existing technology, air is

normally injected.into 5 liquigds by,means.of a plower. As for the widely ysed biglogical treatment of
Waste water I 1 BFS AN bar CAHSuNE5a: AUt T e aate e MR e
would also cause environment pollution. In addition, using a blower to inject air directly into liquid, the
oxygen dissoNédinlindimaiiRristoeryatatitendnsasads MostGrind uiismE X Kariid Pe diectly

escaped from the liquid. Summary of the Invention The object of the present invention is to provide
a liquid aeratgthsystem, which almost will not consume any energy and pollute

However, in the existing technology, air is normally injected into

5 liquids by means-of a blower. As for the widely used biological
treatment of waste water, the use of a blower would consume great
amount of energy such as electricity, and would also cause environment
pollution. In addition, using a blower to inject air directly into liquid, the
oxygen dissolved in the liquid is very limited; instead, most of the air

10 injected would be directly escaped from the liquid.

Summary of the Invention

The object of the present invention is to provide a liquid aeration

system, which almost will not consume any energy and pollute
15 environment, and the production cost will be greatly reduced.

For achieving the above object, the present invention provides a
liquid aeration system comprising: an intermittent liquid feeding means
located at an upstream position for receiving liquid from a liquid resource;
a liquid storage means located at an downstream position for receiving

20 the liquid from the intermittent liquid feeding means quantitatively and
intermittently; and a pipe connected between the intermittent liquid

feeding means and the liquid storage means, the outlet of which is located



15 environment, and the production cost will be greatly reduced.  For achieving the above object,
the present invention provides a liquid aeration system comprising: an intemiittent liquid feeding
means located at an upstream position for receiving liquid from a liquid resource; a liquid storage
means located at an downstream position for receiving 20 the liquid from the intermittent liquid feeding

means quantitatively.and.intermittently; apd a pipe connected between the infermittent liqujd feeding
means and t:t?g]:fﬁ i&}E?ailgéléérﬁég??%h%%%}?e%m%%% F5cEd Beiow tef]ﬁénl}?cxigsgﬁgé{% of the
liquid storage means, such that the liquid can flow from the intermittent liquid feeding means through
the pipe into 88& IGON EreragdenbyaEmiéeniidimiid deeGugnmaavsyangHO S qRRAdvEP difference
between the upstream position and the downstream position, so as to inject the air existed in the pipe
into the liquidlie thelilid stegegm casansiternitemisrmideqttdigiddtieetingsmantseniayuude various
appropriate means available in the prior art, such as the types of an overturning panel, a tipping

bucket, a flogfing balh ReAAMRINGIRIVEINGHAIE ASRRP AN & AiVeREc IR Rlm Or the type

of a solenoid valve with liquid level transducer or timer, as long as these structures can make the liquid

in the liquid feeding means flow throu :]ithe ipe int §1e liguid storage means intermittently and
quantitaﬁvel;}?%lggg% ﬁﬂe@f tFPe H}}?ﬁ%t eré iﬁﬁs‘t‘% Iﬂh?ﬁ?n%qigﬂm s%&?;égurh%nélr}i The liquid
aeration system according to the present invention can autornatically inject air into liquid by using the
liquid level ditfeireick peogageelptrsally existed water level difference in the nature) without the use of
an air injecting means such as a blower. Therefore, it will not consume energy and pollute

environment, and willlsavatéeniasn2Qiopaxinfetiding means may use various appropriate
means available in the prior art, such as the types of an overturning panel,
a tipping bucket, a floating ball, a damping returning valve, a siphon, and

10 an inverted siphon etc., or the type of a solenoid valve with liquid level
transducer or timer, as long as these structures can make the liquid in the
liquid feeding means flow through the pipe into the liquid storage means
intermittently and quantitatively, so as to inject the air in the pipe into the
liquid in the liquid storage means.

15 The liquid aeration system according to the present invention can
automatically inject air into liquid by using the liquid level different (e.g.
the universally existed water level difference in the nature) without the
use of an air injecting means such as a blower. Therefore, it will not
consume energy and pollute environment, and will save the cost

20 maximally.

Moreover, when liquid is flowing through the pipe, the liquid
would sufficiently contact with the air existed in the pipe, and the air can

3



Moreover, when liquid is flowing through the pipe, the liquid would sufficiently contact with the air
existed in the pipe, and the air can be sufficiently dissolved into the liquid. Thus, the dissolving degree
of air in liquid is increased, and so the efficiency of injecting air into the liquid is increased, too.

The other additional features and advantages of the present 5 invention will be described in detail with
reference to the e odlm nctlon the. ra Brief Descriptipn of the
Drawings Flé €15 g girtﬂé &Y th tﬁtc’el ﬁ?a&@ﬁ%\@?& %F@@on ing to one
embodiment of the present |nvent|on Fig. 2 is a schematic view of the structure of the intermittent
liquid feedingifieantiguid i tnsTepracheratoseybe aTiisioRIlgab HNEHERS ABOHNRRSf the
present invention; Fig. 3 is a schematic view of the structure of the inteiinittent liquid 15 feeding

means used liftiel liguisoresstidntsystem according to another embodiment of the present invention;
Fig. 4 is a schematic view of the structure of the liquid stirring means used in the liquid aeration system

according to one ergodimet of e RIESANt RNRNIGY- and advantages of the present

5 invention will be described in detail with reference to the embodiments in

conjunction with the accompany drawings.

Brief Description of the Drawings

Fig. 1 is a schematic view of the structure of the liquid aeration
10 system according to one embodiment of the present invention;

Fig. 2 is a schematic view of the structure of the intermittent liquid
feeding means used in the liquid aeration system according to another
embodiment of the present invention;

Fig. 3 is a schematic view of the structure of the intermittent liquid

15 feeding means used in the liquid aeration system according to another
embodiment of the present invention;

Fig. 4 is a schematic view of the structure of the liquid stirring
means used in the liquid aeration system according to one emb'odiment of
the present invention.

20

Detailed Description of Embodiments

As shown in Fig. 1, according to one typical embodiment of the



20 Detailed Description of Embodiments present invention, a liquid aeration system comprises: an
intermittent liquid feeding means 10 located at an upstream position for receiving liquid from a liquid
source; a liquid storage means 20 located at a downstream position for receiving the liquid from the
intermittent liquid feeding means 10 intermittently and quantitatively; and a pipe 30 connected between

the intermittent liquid feeding means, 10 and the liquid stgrage means 20, the out][et of-which is located
below the liqREF S tadB G2 ot R FALAD 20y SSaH (Al 1Gxic Sarl Hol HAFA The

intermittent liquid feeding means 10 through the pipe 30 into the liquid 10 storage means 20
intermittentlyl&tield W enering Helngaigetevd anrarprcedanmesH AR Jpstssipbifion and the
downstream position, so as to nject the air existed in the pipe 30 into the liquid in the liquid storage

means 20. Inlifigdqtidaeratitiosidtemutbe; eneigytiel betosegeisitteatiguRill 3 pattadiah(liguid level
difference) existed between the upstream position and the downstream position, therefore, there is no

need o use apyAitaRRI ANALGR MBS A ASRDIRNAE ASHPRHENANIHRLEANSHTRIeNerOY.

When the present liqui on system is used Tor biological treatment of waste water, the water level
difference commonly existed in.20 the nature can be widely used, such as the water. Ieve# ifference
betweenthe %géﬁ@g/a@fa% d éﬁ&e%éﬁ%%sm oﬂ%ﬁiﬂibﬁﬁlﬂ/ﬁ arfffheft dBtistream position,
or the water level difference between different areas of terrain. When the present liquid aeration

system is uss@IRCStRDIHRIFERY EretRIBE IANVeaIL! herldiaomesisclitured teissidevel

difference produced either by the upstream river or by rainfall water can be widely used. Therefore, the
liquid aeratiogteystemaddhe PEst outlet of which is located below the liquid surface

of the liquid storage means 20, such that the liquid can flow from the

intermittent liquid feeding means 10 through the pipe 30 into the liquid

10 storage means 20 intermittently and quantitatively using the liquid level

difference between the upstream position and the downstream position, so

as to inject the air existed in the pipe 30 into the liquid in the liquid
storage means 20.

In this liquid aeration system, the energy to be used is the liquid

15 potential (liquid level difference) existed between the upstream position

an‘d the downstream position, therefore, there i1s no need to use any

additional aeration means such as a blower, and so it would not consume

energy. When the present liquid aeration system is used for biological

treatment of waste water, the water level difference commonly existed in

20  the nature can be widely used, such as the water level difference between

the waste water from sewage pipeline system or rainfall water and their

downstream position, or the water level difference between different areas

5



5invention can be widely and easily applied in various fields.  The main function of the intermittent
liquid feeding means 10 is to intermittently and quantitatively inject the air existed in the pipe 30 into
the liquid in the liquid storage means 20 located at the downstream position. Moreover, the intermittent
liquid feeding means 10 also has the 10 function of temporarily receiving and storing liquid, e.g.

receiving liquid from.theliquid rce indicate [ in,Ei liquid is
accumulated otgrgg}{lain arr?gu%rﬁ,giﬁ ?ﬁﬁ?%%ﬂ i toP%%%ﬁ@saéé%ng?ggﬁ% 0%1%%?%1&% ipe 30 as
indicated by arrow B thus, the air existed in the pipe 30 would be efficiently injected in oé%e liquid in 15
the liquid stoPXyE&&RedAs Hiehes AATORTEUARgRAB ST ofRE AHARSHA HIR iRtV AtRlia e&ding means
10 is temporarily receiving and storing liquid, the pipe 30 may be open to atmosphere or other gas
sources, andiéffebbe teeppipdusedeithdillby with gpstseatn asvair. WY Hen tiouithis fiatémgeamough the
pipe 30 into the liquid storage means 20, turbulence 20 could be formed in the pipe 30 so as to

facilitate the gir gxigfed in,thel pinsR-roRe sulficienthdissalvehinthediauigt Buerypiexeiyhen the

liquid flows from the intermittent liquid feeding means 10 into the liquid storage means 20, the volume

ratio of the quantity.of the inflow liguid to the quantity of the ajr insi ipe 30 may be in a certain
value, s6 as %Ygﬁéol%ec s SI\erlé%é?fig’l%(r?gya%?P gpﬁ%r?l i?@ﬁ% ﬁ&u%ggr{é]%r%' ly, the volume ratio of the
quantity of the inflow liquid to the quantity of the air 5inside the pipe 30 is 1:1to 1:6. . In order to
inject the air inside tHeSpTBRIBOTHIEHRE IRfuIBSHBIERIHERtdayachissAR o RRaRe d Qtih&downstream

position, it is required that the outlet of the pipe 30 should be located below the liquid surface of the
liquid storagenteranst2Qtiy apetagioanatet iveferatigctverg aosexstee 10 Huttpnpofifaiitpid storage
means 20, allowing the injected air to have sufficient time to be dissolved in the liquid. If the liquid

e AR e e el R e >
location in thg(y&%{.81?.“&%‘(%%&%%”alzeoi’ntermittent liquid feeding means 10 also has the
10 function of temporarily receiving and storing liquid, e.g. receiving liquid
from the liquid source indicated by arrow A as shown in Fig. 1. When the
liquid is accumulated to a certain amount, it will flow into the liquid
storage means 20 through the pipe 30 as indicated by arrow B, thus, the
air existed in the pipe 30 would be efficiently injected into the liquid in
15 the liquid storage means 20. In addition, during the process that the
intermittent liquid feeding means 10 is temporarily receiving and storing
liquid, the pipe 30 may be open to atmosphere or other gas sources, and
enable the pipe 30 being filled with gas such as air. When liquid is
flowing through the pipe 30 into the liquid storage means 20, turbulence
20 could be formed in the pipe 30 so as to facilitate the air existed in the pipe

30 to be sufficiently dissolved in the liquid. Every time when the liquid

flows from the intermittent liquid feeding means 10 into the liquid




15 preferably, close to the bottom, so that after the liquid aeration system is operated for a period of
time, the outlet of the pipe 30 would be actually located below the liquid surface of the liquid storage
means 20.  For realizing the above functions, the intermittent liquid feeding means 10 can be
various appropriate means available in the existing 20 technologies, such as the types of overturning

panel, tipping bucket, floating, hall, damping retyrnin Ive, siphon, ipverted siphaon etc,, or the type of
solenoid val %ﬁﬁ?i&ﬂﬁf%%ﬁnéhgdﬁ% ?ﬁﬁ;{é?, ‘%%\{ﬁﬁgqgé‘eﬁ%%&gﬁ%tﬁlr@‘@g&%é &She liquid
stored in the liquid feeding means 10 flow through the pipe 30 intermittently and quantitatively into the
liquid storagéhfezirrnetysofaditoatjeaside Are e Haipe B intsaNidaleoftintd in the
liquid storage means 20.  As one embodiment, Fig. 1 shows an intermittent liquid feeding means 10.

As shown in figrdistheniatdissigerinkquitfitdeding ofedns 40 imathuctirelofRredetring thanel, which
mainly includes a liquid feeding tank 10a and a rotatable overturning panel 13 installed in the liquid n)

feeding tank %B&ﬁﬁg%%fg%?\gﬁ%ﬁﬁmi@f@ 5 9N ROSHIOR Mkl dharRvggurning

panel 13 divides t fee ank 10a into a first portion 11 for receiving and storing liquid and a
second portion 12 cgmmunicafin j? the qutlet of the pipe 30. When the liquid stored in the first
portion iiis ir?é}@é?e%‘?opﬁ%%ggiﬁ%lj\ll I,t‘Pni%L\J/erturning panel 13 15 begin to rotate from its original
position by a certain angle in the direction indicated by the arrow X, such that the liquid stored in the
first portion 11 flowdintordes seconiepoilienaip, iastirithermiewshrovigh e Bipeldoimidithe liquid

storage means 20 located at the downstream position. The rotation of the overturning panel 13 is
preferably autipnadicadyage means 20 located at the downstream position, it is required

that the outlet of the pipe 30 should be located below the liquid surface of

the liquid storage means 20 in operation, and preferably, very close to the

10 bottom of the liquid storage means 20, allowing the injected air to have

sufficient time to be dissolved in the liquid. If the liquid storage means 20

contains liquid therein at the beginning, the outlet of the pipe 30 can be

directly put below the liquid surface; Otherwise, the outlet of the pipe 30

can be preset at the predetermined location in the liquid storage means 20,

15 preferably, close to the bottom, so that after the liquid aeration system is

operated for a period of time, the outlet of the pipe 30 would be actually
located below the liquid surface of the liquid storage means 20.

For realizing the above functions, the intermittent liquid feeding

means 10 can be various appropriate means available in the existing

20 technologies, such as the types of overturning panel, tipping bucket,

floating ball, damping returning valve, siphon, inverted siphon etc., or the

type of solenoid valve with liquid level transducer or timer, so long as

7



20 realized by increasing the liquid level in the first portion 11, however, it can also be realized by a
driving mechanism such as an electric motor. Although the latter will consume some energy, it could
be used in some specific applications, for instance, it would be appropriate for a smaller sized goldfish
tank at homes or in hotels to use a small electric motor to realize intermittent rotation of the overturning

panel 13. As an example of automatically, realizing rotation. of the overturning. panel by using the
increase of Ii[ﬁﬁéqeq\%?ﬁf%%sfﬁ@?dgﬁﬁ%%@f%b% 3&11}’ %nlélg elllﬁlsu af%g@ﬁ%gnéga%ﬁﬁ t Ge side wall of
the liquid feeding tank 10a by means of a hinge shaft 14, which divides the overturning panel 13 into a
lower part of teovBraigihdheapipa 3 Belbiethd gl st auard v sipensarths theWdertuming

panel 13 above the io hinge shaft 14, and the lower part of the overturning panel 13 is heavier
storage means 20, so as to inject the air existed in the pipe 30 into the

liquid contained in the liquid storage means 20.
5 As one embodiment, Fig. 1 shows an intermittent liquid feeding
means 10.

As shown in Fig. 1, the intermittent liquid feeding means 10 is a
structure of overturning panel, which mainly includes a liquid feeding
tank 10a and a rotatable overturning panel 13 installed in the liquid

10 feeding tank 10a. When the overturning panel 13 is in its original position
(Fig. 1), the overturning panel 13 divides the liquid feeding tank 10a into
a first portion 11 for receiving and storing liquid and a second portion 12
communicating with the outlet of the pipe 30. When the liquid stored in
the first portion 11 is increased to a certain level, the overturning panel 13

15 begin to rotate from its original position by a certain angle in the direction
indicated by the arrow X, such that the liquid stored in the first portion 11
flows into the second portion 12, and further flows through the pipe 30
into the liquid storage means 20 located at the downstream position.

The rotation of the overturning panel 13 is preferably automatically

20 realized by increasing the liquid level in the first portion 11, however, it
can also be realized by a driving mechanism such as an electric motor.
Although the latter will consume some energy, it could be used in some

8



than the upper part of the overturning panel 13, (e.g. the lower part can be made of a material different
than the upper part, or a weight may be disposed on the lower part), and the upper part is longer than
the lower part. When the liquid level in the first portion 11 is not high enough, due is to the fact that the
lower part of the overturning panel 13 is heavier and born bigger hydraulic pressure, the overturning

panel 13 would not rotate,.When the.liquid level raises to rtain degree, the hydraulie;pressure on
the upper pa?PSﬂﬁg @@é?ltﬁﬁ%h%“ﬁaﬁ& 1@%%%%?& ove 08%@?3 ﬁ%)r% |§%trees%)&rg a%% :fel on and the

gravity of the lower part of the overturning 20 panel 13, the overtuining panel 13 would automaticall
rotate aroundigd goldfish tank at homes or in hotels to use a smaﬁ) electric motor o Y

realize intermittent rotation of the overturning panel 13.
As an example of automatically realizing rotation of the
5 overturning panel by using the increase of liquid level in the first portion
11, the overturning panel 13 can be hinged on the side wall of the liquid
feeding tank 10a by means of a hinge shaft 14, which divides the
overturning panel 13 into a lower part of the overturning panel 13 below
the hinge shaft 14 and an upper part of the overturning panel 13 above the
10 hinge shaft14, and the lower part of the overturning panel 13 is heavier
than the upper part of the overturning panel 13, (e.g. the lower part can be
made of a material different than the upper part, or a weight may be
disposed on the lower part), and the upper part is longer than the lower
part. When the liquid level in the first portion 11 is not high enough, due
15 to the fact that the lower part of the overturning panel 13 is heavier and
born bigger hydraulic pressure, the overturning panel 13 would not rotate.
When the liquid level raises to a certain degree, the hydraulic pressure on
the upper part of the overturning panel 13 would overcome the hydraulic
pressure applied on and the gravity of the lower part of the overturning
20 panel 13, the overturning panel 13 would automatically rotate around the
hinge shaft in the direction indicated by the arrow X. Therefore, the liquid
in the first portion 11 would flow into the second portion 12, and further

9



hinge shaft in the direction indicated by the arrow X. Therefore, the liquid in the first portion 11 would
flow into the second portion 12, and further flow via the pipe 30 into the liquid storage means 20
located at the downstream position.  The weight of the lower part and the weight of the upper part of
the overturning panel 13 as well as the location of the hinge shaft 14 will 5 determine the quantity of

liquid flowingfrom the intermittent,liquid feeding.means 10 (i.e. the liqui ing tank.10a) into the
liquid storag %‘Xaﬁéaz&l?hgﬂ%? rgg?iﬁg%e%% aﬁﬂ%gtci{\w/es %rél%efegl ne%rgl.S %ggqaggo, ‘Ehae %i)ﬁ% ratio of the
quantity of liquid flown from the intermittent liquid feeding means 10 into the liquid storage means 20 to
the quantity SO H e BROBEMthe pipe 30 could be determined by designing, so as to raise the
efficiency of dissolving air into the liquid. =~ When the liquid level in the first portion 11 is not high

enough, in order to Eheue:thht the theekturaing araneldl theaw eighrotdtehandptber lippridaathbe stored in
the first portion 11, a stop mechanism 15 can be provided 15 to prevent the lower part of the

overturning RAEIAR O SRIAING JOHAIS NG SRROTILeRIION 12 NGl ipgting tapii10a. The

stop mechanism 15 ca realized by simply attaching a stop block on the side wall of the intermittent

liquid feeding,means 10, however, the present invention is ngt limited to the stap blogk, far,instance, it
can be 20 alSSEHBAS Sn<HHATD sﬁﬁslé%}e%h QWing Trom thie dntermmtent Tiquid

feeding means 10 (i.e. the liquid feeding tank 10a) into the liquid storage
means 20, that is, realize the quantitative liquid feeding. And also, the
mixing ratio of the quantity of liquid flown from the intermittent liquid
feeding means 10 into the liquid storage means 20 to the quantity of the

10  air existed in the pipe 30 could be determined by designing, so as to raise
the efficiency of dissolving air into the liquid.

When the liquid level in the first portion 11 is not high enough, in
order to ensure that the overturning panel 13 can not rotate and the liquid
can be stored in the first portion 11, a stop mechanism 15 can be provided

15 to prevent the lower part of the overturning panel 13 from rotating
towards the second portion 12 of the liquid feeding tank 10a. The stop
mechanism 15 can be realized by simply attaching a stop block on the
side wall of the intermittent liquid feeding means 10, however, the
present invention is not limited to the stop block, for instance, it can be

20  also realized by installing a spring mechanism.

Moreover, after the liquid in the intermittent liquid feeding means
10 flows via the pipe 30 into the liquid storage means 20, in order to

10




Moreover, after the liquid in the intermittent liquid feeding means 10 flows via the pipe 30 into the liquid
storage means 20, in order to make the overturning panel 13 returns back to its original position, a
position limit mechanism 16 may be provided for the overturning panel 13 so as to limit the rotating
angle of the upper part of the overturning panel 13 towards the second portion 12 of the liquid feeding

tank 10a. 5 Such a position limit mechanis can also pe realized by simply installing a piece of
stop block o A& SideSwalY M&%ﬂ&iﬁﬂﬂsﬂlﬁﬁﬁﬂé@%ﬁéﬁég‘ﬁs %.xngﬂiﬁ% B%Wg%mggher type of
intermittent liquid feeding means 10, which is similar with that shown in Fig. I. 10As shown in Fig. 2,
this type of irResiiigentimiiciestiry siedfs ToyhERIpTaMitess Dhidlie Reiiy1ang 1e8eind a

rotatable overturning panel 13 which is horizontally installed on the bottom of the overturning panel 13.

The overturniryy pang! 13 Thayitbehbirgestion the Pettomtbbthefiguigdeedifigitankvi@auviarghinge shaft
14, which divides the 15 overturning panel 13 into the left part of the overturning panel 13 on the left

side of the higgeengd I antdSeHENRAM ST SRe YR IO BRNRL RO RIAGABNAFIRC10fhe hinge

shaft 14, the area of the right part 1s smaller than that of the left part but the weight of the right part is
ctop blodk 1516 Ho0iGRENENBalFT e PR BERL LT e e LG, Bandl 2o A (U TS he.
e lling & pioce of stop block on the eide wall oF he intermittent hquid
feeding means 10.
Fig. 2 shows another type of intermittent liquid feeding means 10,
which is similar with that shown in Fig. 1.
10 As shown in Fig. 2, this type of intermittent liquid feeding means
10 mainly includes a liquid feeding tank 10a and a rotatable overturning
panel 13 which is horizontally installed on the bottom of the overturning
panel 13. The overturning panel 13 may be hinged on the bottom of the
liquid feeding tank 10a via a hinge shaft 14, which divides the
15 overturning panel 13 into the left part of the overturning panel 13 on the
left side of the hinge shaft 14 and the right part of the overturning panel
13 on the right side of the hinge shaft 14, the area of the right part 1s
smaller than that of the left part but the weight of the right part is heavier
than that of the left part (this can be realized by using different materials
20 or a weight). A stop block 15 is provided beneath the right part of the
overturning panel 13. When the liquid in the liquid feeding tank 10a 1s

insufficient, due to the fact that the right part of the overturning panel 13

11



is heavier and stopped by the stop block 15, the overturning panel 13 could not rotate. When the liquid
in the liquid feeding tank 10a raised to a certain degree, the hydraulic pressure acting on the left part
of the overturning panel 13 with bigger area would overcome the hydraulic 5 pressure applied on the
right part of the overturning panel 13 with smaller area and the gravity of the right part of the

overturning pangl 13, the overturning, panel 13 will rqtate around;the hinge shaft 14 in the lirection
indicated by {ﬁzleiéﬁxb@&?{rﬁeé@é’,e?ﬁe Nqd ir‘F\I{ﬂg %)CFL(J)I e&()agol’ir(mj[ggl faik ?[%g%v%%d pdzllr{l;%tltIf‘/I ﬁiow via the
pipe 30 into the liquid storage means 20 located at the downstream position. After the liquid in the

liquid feedingmd oaiewMVianiboinand indhad i kefips REknsP0 P8t % enable the

overturning panel 13 return to its original position, the overturning panel 13 could be provided with a
position limit séemhlocle gbeahichevhyidrlinlichp rasting aoglecofdhe theertafhinmpand] 18e 15Fig. 3
shows a tipping bucket type intermittent liquid feeding means 10, which is similar with that shown in

Fig. I and Fi in Fig. 3,;theql ittgnt liqhid, feedingrmaans i@ maighyingiudes a
liquid feedingoé%r&%@ﬁ%%gaﬁagbé’#gpiﬁg%l?gkg%?, installed in the liquid fee(élrh??]g tank 10a. When

the tipping bucket 13 is 20..in.its orjginal position shown in Fig. 3), the tipping, huck is used for
eceiving and RESHHY AR 9%\&% B %%&%@M%%WH&%&? %@eﬁnﬁﬁi%ﬁ%g%ucket 13is
increased to a certain amount, the tipping bucket 13 would rotate from its original position by a certain
angle, enableitge Iﬁfﬂddtﬁ@rgmwtﬁqu)ﬁwg Babkepat ffvthRoANETHTITERRRFlahR 183and further

flow via the pipe 30 into the liquid storage means 20 located at the downstream position.  Same as
the above ovektyrpingipanehribe tppinl bucket afthisiethddingendteaii alsorbehmtited tigrvarious

means and in various manners, but preferably in the manner of automatic rotation realized by
increasing the,figuid level, TRENIS BRI hetiprinsbusket id sanRaiinggdianthaiside wall of
10a would directly flow via the pipe 30 into the liquid storage means 20
10 located at the downstream position. After the liquid in the liquid feeding
means 10 is flown via the pipe 30 into the liquid storage means 20, in
order to enable the overturning panel 13 return to its original position, the
overturning panel 13 could be provided with a position limit stop block
16 which would limit the rotating angle of the overturning panel 13.
15 Fig. 3 shows a tipping bucket type intermittent liquid feeding
means 10, which is similar with that shown in Fig. 1 and Fig. 2.
As shown in Fig. 3, the intermittent liquid feeding means 10
mainly includes a liquid feeding tank 10a and a rotatable tipping bucket
13 installed in the liquid feeding tank 10a. When the tipping bucket 13 is
20 in its original position (as shown in Fig. 3), the tipping bucket 13 is used
for receiving and storing liquid, as shown by the arrow A. When the

liquid stored in the tipping bucket 13 is increased to a certain amount, the

12



to the liquid feeding tank 10a via a hinge shaft 14 which divides the tipping bucket 13 into the left part
of the tipping bucket 13 on the left side of the hinge shaft 14 and the right part of the tipping bucket 13
on the right side of the hinge shaft 14, the left part is heavier than the right part (e.g. a weight is
provided on the left part, as indicated by the shadow portion at 15 the left side of the tipping bucket 13
in Fig. 3), mareover, the ri Qﬁ art is, longer than the left part. The tipping bucket 13 is proyvided with a
stop mechan‘im%ﬁ%%@ §W§é§i§t%ﬁiﬁpﬁﬁtﬁr (53&%1@ Pe%ﬁg%l?tg%yt%ec cﬁpf)lllrlllg Geket 13 from
rotating downwards, and a position limit mechanism such as_a stop block 16 which can limit the right

part of the 2Gtippisg theckituig fraTedtdmndhtolinntras Wakah thd 1idon 1808 itheelippifg bucket 13
is insufficient, due to the fact that the left part of the tipping bucket 13 is heavier and stopped by the

stop block 15t hiprimgk biuikeintB featheoet fiotate: i tien thpdidid invetlis itiqrembstbtagecertain
degree, the liquid gravity applied on the right part of the tipping bucket 13 would overcome the liquid

gravity appli% Qdelf(t) é&%&%é%%?ﬁ%‘?ﬁ &b its own gravity, so as to enable the tipping
bucket5 13 rot%{;%g;roun the hinge shaft 14 in the:%?rection indicated by the arrow X, thus, the liquid

in the tipping bucket 13 would flow to the liquid feeding tank .10a and further.flow via t ipe 30 into
the liquid® storage me&H¥28%0 b X e(%'&mﬂéﬁ %&%b .?h?g@éﬂghg%%%%e%ﬁilgﬁg

embodiments, the intermittent liquid 10 feeding means 10 of the present invention has been explained.
However, it iSoBwelisgt ¢as pcié@ém RIEHRIOM S Yt AHHtEPAIthaBE EMnBaNYSHIANICISs a person
skilled in this field, many other appropriate structures may be adopted for the realization of the
intermittent liguid jeefintbipeanshtOrnhthepresantdmativorottivinsteaicesihilyel peistisgagchnologies,
the normally used floating ball type, damping returning valve type, siphon type, inverted siphon type
and solenoid yalves withdigyid level transducer or timer etc. could be used for realizing the intermittent
liquid feeding mearis 10 of the present invention, and their detailed description will be omitted. 20As

shown in Fig. 1, accarding to a preferred emhodiment of the present invention, the liquid aeration
system may also in @d@gs| t%e tipping bucket i? can geeﬁmge Sh e side gvaﬁ ot

10 the liquid feeding tank 10a via a hinge shaft 14, which divides the tipping
bucket 13 into the left part of the tipping bucket 13 on the left side of the
hinge shaft 14 and the right part of the tipping bucket 13 on the right side
of the hinge shaft 14, the left part is heavier than the right part (e.g. a
weight is provided on the left part, as indicated by the shadow portion at

15 the left side of the tipping bucket 13 in Fig. 3), moreover, the right part 1s

‘longer than the left part. The tipping bucket 13 is provided with a stop
mechanism such as a stop block 15 which can prevent the left part of the
tipping bucket 13 from rotating downwards, and a position limit
mechanism such as a stop block 16 which can limit the right part of the

20  tipping bucket 13 from rotating downwards. When the liquid level in the
tipping bucket 13 is insufficient, due to the fact that the left part of the
tipping bucket 13 is heavier and stopped by the stop block 15, the tipping

13



stirring means 40 located at the inlet 31 of the pipe 30, for stirring the liquid flowing into the pipe 30 so
that the liquid can be sufficiently mixed with the air existed in the pipe 30.  As an example, a liquid
stirring means 40 is shown in Fig. 3, which mainly includes an impeller 41 rotatably disposed at the
inlet 31 of the 5 pipe 30. The liquid flowing into the pipe 30 impulses the blades of the impeller 41 and

make the impeller 41 rptate, thys, the liqujd is stirred.and the air existed in the pipe 30 is sufficiently
dissolved int%"ﬂ%%]aigCanéﬁ%igagﬂ?th%ﬁﬂoggﬁr h‘ﬂé‘ﬂﬂﬁ&ﬁ&ﬁw‘ﬂoﬂ%ﬁ’ﬁs eEﬁ vaAtois not

limited to the above example. It is obvious for those skilled in the art 10 that any appropriate stirring
means in thedgstngthehimlodigsadybanpéetiore tigartsblifard sirihg tpRHLAbWIRE present

invention, such as turbine type, blade type etc. According to the sort of energy sources, the liquid
stirring meansXandig drivesrbyhydiddidioead, phiadipovienisethraneaigy & glectrioflythte. isin a
preferred embodiment according to the present invention, the liquid aeration system may further

comprises  Spiayer (ishonmsianesesa telct 5 althe B0 f ciysing R ey nto 2

plur_al_ity of str ts or droplets and.sprayln. them’into the pipe 30, so that uid can be _
ozl 0 SLTGERH S GGy Con B SLR B ) B 1 COH o BN ST ORS lia” ~
stirring means 40.
X, thus, the liquid in the tipping bucket 13 would flow to the liquid
feéding tank 10a and further flow via the pipe 30 into the liquid storage
means 20 located at the downstream position.
Through the above stated embodiments, the intermittent liquid
10 feeding means 10 of the present invention has been explained. However,
it is obvious that the present invention is not limited to these
embodiments. As for a person skilled in this field, many other appropriate
structures may be adopted for the realization of the intermittent liquid
feeding means 10 of the present invention. For instance, in the existing
15 technologies, the normally used floating ball type, damping returning
valve type, siphon type, inverted siphon type and solenoid valves with
liquid level transducer or timer etc. could be used for realizing the
intermittent liquid feeding means 10 of the present invention, and their
detailed description will be omitted.
20 As shown in Fig. 1, according to a preferred embodiment of the
present invention, the liquid aeration system may also include a liquid

stirring means 40 located at the inlet 31 of the pipe 30, for stirring the

14



According to the present invention, the inlet of the pipe 30 is opened to atmosphere or connected
directly with other gas sources so that the pipe 30 is full of air or gas. Alternatively, it is also possible to
install a branch pipe on the pipe 30, and the gas can be injected into the pipe 30 via the branch pipe.
In order to make the air inside the pipe 30 sufficiently pre-dissolved into the liquid flowing through the

pipe 30, the pipe.304s preferably designed,as a Z shape or a spiral shapethus. the mixing time for the
liquid flowingﬁﬁ%ég@%ﬁ%ﬁd@%@ﬁ&%ﬁ%ﬁ&ot aﬁﬁeibqi%l 8&%5% %‘&? }%t#lg}'olrnn%?gase the air
quantity inside the pipe 30. = For increasing the air dissolved in the liquid, the liquid is preferably
flowing througtitth i@ériﬁ?ilﬁt@ﬂalfbﬁhﬁdﬂﬂa@b}ﬂ)ence, which can be realized by properly designing of
the liquid feeding means 10 and/or the pipe 30. in addition, as shown in Fig. 1, the pipe 30 may be 15
designed as a plurality sacticanpines ariiduatlyscenimectedavishi@ashshitrem making thevduidét of upper
section pipe obliquely insert into the inlet of next section pipe at their connecting points so as to form

turbutence. mIRnitaUGUL ALRAPRINGET AliftaRieARbiNENURN R UsREdorPlglogieal reatment

of waste water, as shown in Fig. 1, a biological 20 rotary pan or a biological filtering bed may be
installed in the li %s age.means 20 such as an aeration tank. 'me bi E ical filterin gled 50 may
possessEhugglgr% t%&ﬁ%ﬁ‘&?&%%%ﬁ@%g Blﬁ’l%lréé?c%lﬂ éﬁﬁ(g)t %tﬁg(é?épgfet 4bove the
outlet of the pipe 30, so that the injected air is forced to pass through the filtering bed when floating up,

therefore, thémpekion bt ansbipmies daedrmpr]lsnd bxiaizée dbusnipeding bl dscSHiEedorganisms can

be realized effectively. 5The application of the liquid aeration system of the present
the air existed in the pipe 30 is sufficiently dissolved into the liquid.

Obviously, the liquid stirring means 40 of the present invention is
not limited to the above example. It is obvious for those skilled in the art

10 that any appropriate stirring means in the existing technologies can be
used to realize the liquid stirring means 40 of the present invention, such
as turbine type, blade type etc. According to the sort of energy sources,
the liquid stirring means can be driven by hydraulic head, wind power,
solar energy and electricity etc.

15 In a preferred embodiment according to the present invention, the
liquid aeration system may further comprises a sprayer (not shown)
disposed at the inlet 31 of the pipe 30, for dividing the liquid into a
plurality of streamlets or droplets and spraying them into the pipe 30, so
that the liquid can be sufficiently mixed with the air existed in the pipe 30.

20 The sprayer can be constructed as a spraying nozzle or a screen. The
sprayer can be used independently from or in combination with the liquid
stirring means 40.
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invention doesn't need any air blasting means such as blower, thus, it almost will not consume any
energy, production cost will be greatly reduced and it is very environment friendly In addition, in the
present invention, the air is injected by liquid into the liquid in the liquid storage io means 20, therefore,
compared with directly blowing air into liquid by a blower in the existing technology, the air can be

more sufficiently dis olved in lig oreover, throu design e struct gs of the pipe
30 and other parts, 5@ ﬂ\%r Fgl tﬁéeﬁ% Ié%%r}}%) %@ p&e §3>§ ﬁ{'gdalﬁ)g liguiid 2 stirring
means 40 etc., the efficiency of the air 15dissolving in the liquid can be increased. CLAIMS I. A liquid
aeration syst@ﬁﬁ%ﬁ@r@tﬁ@ sphetpeFranrtdigddiseeing Wtamthien LRt spH e asoupstteam
position for receiving liquid from a liquid source; 5a liquid storage means (20) located at a downstream
position for rekeipie | RO ifgraitenth ard glduiedivebl frami thel iqyddeibdinpmesial @0); and  a
pipe (30) connected _bet\{veen the intermittent liquid feeding means (10) and the liquid storage means
(20), the outlgt.of Whighhis BI2GRE pipe 30, and the gas can be injected into the pipe 30

5 via the branch pipe.

In order to make the air inside the pipe 30 sufficiently
pre-dissolved into the liquid flowing through the pipe 30, the pipe 30 is
preferably designed as a Z shape or a spiral shape, thus, the mixing time
for the liquid flowing through the pipe 30 and air inside the pipe 30

10 would be longer and/or increase the air quantity inside the pipe 30.

For increasing the air dissolved in the liquid, the liquid 1s
preferably flowing through the pipe 30 in the form of turbulence, which
can be realized by properly designing of the liquid feeding means 10
and/or the pipe 30. In addition, as shown in Fig. 1, the pipe 30 may be

15 designed as a plurality section pipes mutually connected with each other,
making the outlet of upper section pipe obliquely insert into the inlet of
next section pipe at their connecting points so as to form turbulence.

When the liquid aeration system of the present invention is used for
biological treatment of waste water, as shown in Fig. 1, a biological

20 rotary pan or a biological filtering bed may be installed in the liquid
storage means 20 such as an aeration tank. The biological filtering bed 50

may possess huge amount of aerobic microorganisms. The biological

16



in below the liquid surface of the liquid storage means (20), such that the liquid can flow from the
intermittent liquid feeding means (10) through the pipe (30) into the liquid storage means (20)
intermittently and quantitatively using the liquid level difference between the upstream position and the
downstream position, so as to inject the air existed in the ispipe (30) into the liquid in the liquid storage

means (20). 2. The liquid aeratipn system of claim 1, wherein every time thg.volumg ratig of the
quantity of t 1ﬁ8ﬂ?ﬂ%‘l§?ﬁﬁ? fﬁén&ﬁg%f’ n?iﬁ%ﬁ?li?ﬂ?d ?égiﬁfﬁgorﬁuégslz%% into the nﬁ%ﬁ% Storage means
(20) to the quantity of zothe a existed in the pipe (30) is 1:1 to 1:6. 3. The liquid aeration system of
claim 1, whetsiisetedrasrifitircrduie resdinhrmeghstheofilterine PadiglicrdingimrPioa) and a
rotatable overturning panel (13) disposed in the liquid feeding tank (10a), when the overturning panel

(13) is in its atigirdbpesitienfithetayertdrang rfisngl, (133 clividesahé tiquilfeédiegdaniddida) into a first
5 part (11) for receiving and storing liquid and a second part (12) communicated with the inlet of the

pipe (30); . v&@qﬂéﬁf%&gﬁﬁ%@ %%éH%%ﬁéé@éff%{%@?ﬁd to a certain degree, the overturning

panel (13) is rotated from its-original position by a certain angle so that the liquid stored in the first part
) tovs it e s G s e o vl 0 . K1 e o
invention doesn’t need any air blasting means such as blower, thus, it
almost will not consume any energy, production cost will be greatly
reduced and it is very environment friendly. In addition, in the present
invention, the air is injected by liquid into the liquid in the liquid storage
10 means 20, therefore, compared with directly blowing air into liquid by a
blower in the existing technology, the air can be more sufficiently
dissolved in liquid. Moreover, through proper designing of the structures
of the pipe 30 and other parts, such as increasing the turbulence inside the

pipe 30 and adding liquid stirring means 40 etc., the efficiency of the air

15 dissolving in the liquid can be increased.

17



4. The liquid aeration system of claim 3, wherein: the overturning panel (13) is hinged on the side wall
of the liquid is storage tank (10a) through a hinge shaft (14), which divides the overfurping:-panel (13)
into a lower part which is below the hinge shaft (14) and an upper part which is above the hinge shaft
(14), the lower part is heavier than the upper part, and the upper part is longer than the lower part;
20the overtugnin | (13) is provided with a stop mechanism (15) for preventing the lower part of
the overturnit¥gpar€i{13) from rotating to the second part (12) of the liquid feeding tank (10a), and a
limit 1,10:MCSLLP mechanism (16) for limiting the angle of the upper part of the overturning panel
(13) rotating to thd Berod@pmati Iy pHeB.iGOIBIEsHRE tank (10a).

an intermittent liquid feeding means (10) located at an upstream
position for receiving liquid from a liquid source;

5 a liquid storage means (20) located at a downstream position for
receiving liquid intermittently and quantitatively from the liquid feeding
means (10); and

a pipe (30) connected between the intermittent liquid feeding means

(10) and the liquid storage means (20), the outlet of which is placed

10 below the liquid surface of the liquid storage means (20), such that the
liquid can flow from the intermittent liquid feeding means (10) through

the pipe (30) into the liquid storage means (20) intermittently and
quantitatively using the liquid level difference between the upstream
position and the downstream position, so as to inject the air existed in the

15 pipe (30) into the liquid in the liquid storage means (20).

2. The liquid aeration system of claim 1, wherein every time the volume
ratio of the quantity of the liquid flown from the intermittent liquid
feeding means (10) into the liquid storage means (20) to the quantity of

20  the air existed in the pipe (30) is 1:1 to 1:6.

3. The liquid aeration system of claim 1, wherein the intermittent liquid

18



5. The liquid aeration system of claim 1, wherein the intermittent liquid 5 feeding means (10) includes a
liquid feeding tank (10a) and a rotatable tipping bucket (13) disposed in the quuid&x“%@d‘iﬁb tank (10a),
when the tipping bucket (13) is in its original position, the tipping bucket (13) is to receive and store
liquid; when the liquid stored in the tipping bucket (13) is increased to a fo certain degree, the tipping

bucket (13) is.rotated from its original position by a.certain.angle the liquid stored. in the tippin
bucket 03) f &&éﬁﬂg ﬂ&%ﬁ%i&?@%d Yl &ggﬂﬁd%‘?ﬁ%g?|{oaﬁﬁigtm§&§h% %i;%’é’%s%jﬂﬁto thepI%ui%l
storage means (20) located at the downstream position. 156. The liquid aeration system of claim 5,
wherein: thewppimgingeranel £) i) Hikgeerea thdkdbayad &@I@éﬂ&]m@]@@m&@atank (10a) through a
hinge shaft (14), which divides the tipping bucket (13) into a left part which is on the left side of the

hinge shaft (14) anlem righe pavientuiohiiszop therigHtBidésofi theitsingel shadi (bsithereftthart is
20heavier than the right part, and the right part is longer than the left part; the tipping bucket (13) is

fggavtiiﬂzd S SIRRMRERART (13) farRtReeRed gitoRiRAH R PRUAY et @Ak Trom
5 part (11) for receiving and storing liquid and a second part (12)
communicated with the inlet of the pipe (30);
when the liquid stored in the first part (11) is increased to a certain
degree, the overturning panel (13) is rotated from its original position by
a certain angle so that the liquid stored in the first part (11) flows into the

10 second part (12) and further flows through the pipe (30) into the liquid

storage means (20) located at the downstream position.

4. The liquid aeration system of claim 3, wherein:
the overturning panel (13) is hinged on the side wall of the liquid
15 storage tank (10a) through a hinge shaft (14), which divides the
overturning panel (13) into a lower part which is below the hinge shaft
(14) and an upper part which is above the hinge shaft (14), the lower part
is heavier than the upper part, and the upper part 1s 1ohger than the lower
part;
20 tﬁe overturning panel (13) is provided with a stop mechanism (15) for
preventing the lower part of the overturning panel (13) from rotating to
the second part (12) of the liquid feeding tank (10a), and a limit
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downwards, and a limit mechanism (16) for limiting the angle of the right part of the tipping bucket (13)
rotating downwards. 7. The liquid aeration system of claim 1, wherein this system:further 5 comprises
a liquid stirring means (40) which is located at the inlet (31) of the pipe (30) for stirring the liquid

flowing into the pipe (30) so that the liquid can be sufficiently mixed with the air existed in the pipe(30).

8. The liquid aergtion sys of claim.l or 7, wherein the system further comprises rayer which is
located at th é‘%ﬁ%ﬁﬁm éﬁfeﬁ%#‘f&% %B?a%%?h%ﬁ&%&‘ﬁ%rtﬁ?@%i %O‘(%g)os"c?@’ﬁh%iquid is
sufficiently mixed with the air existed in the pipe (30). 9. The liquid aeration, system of claim 7, wherein
the liquid stiriagel Heansa@oy ite litescsnnd maré (22) ofties larerdtasdiagfaskd Ak inlet of the
pipe (30), the liquid flowing into the pipe (30) impacts the blades of the impeller (41) to make the

impeller (41) rotate, so as to stir the liquid. zo10. The liquid aeration system of claim 1 wherein the
pipe (30) is designed in a Z-shape or a spiral shape. 11. The liquid aeration system of claim 1,

wherein the liguigrizfgwing YEpHgting sies GOk iRe formb P HirnifiutaNkent liquid

5 feeding means (10) includes a liquid feeding tank (10a) and a rotatable
tipping bucket (13) disposed in the liquid feeding tank (10a),
when the tipping bucket (13) is in its original position, the tipping
bucket (13) is to receive and store liquid;
when the liquid stored in the tipping bucket (13) is increased to a
10 certain degree, the tipping bucket (13) is rotated from its original position
by a certain angle so that the liquid stored in the tipping bucket (13) flows
into the liquid feeding tank (10a) and furthér flows through the pipe (30)

into the liquid storage means (20) located at the downstream position.

15 6. The liquid aeration system of claim 5, wherein:
the tipping bucket (13) is hinged on the side wall of the liquid feeding
tank (10a) through a hinge shaft (14), which divides the tipping bucket
(13) into a left part which is on the left side of the hinge shaft (14) and a
right part which is on the right side of the hinge shaft (14), the left part is
20 heavier than the right part, and the right part is longer than the left part;
the tipping bucket (13) is provided with a stop mechanism (15) for
preventing the right part of the tipping bucket (13) from rotating

20
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downwards, and a limit mechanism (16) for limiting the angle of the right

part of the tipping bucket (13) rotating downwards.

7. The liquid aeration system of claim 1, wherein this system further
comprises a liquid stirring means (40) which is located at the inlet (31) of
the pipe (30) for stirring the liquid flowing into the pipe (30) so that the

liquid can be sufficiently mixed with the air existed in the pipe(30).

8. The liquid aeration system of claim 1 or 7, wherein the system further
comprises a sprayer which is located at the inlet (31) of the pipe (30) for
spraying the liquid into the pipe (30) so that the liquid is sufficiently

mixed with the air existed in the pipe (30).

9. The liquid aeration system of claim 7, wherein the liquid stirring
means (40) includes an impeller (41) which is rotatably disposed at the
inlet of the pipe (30), the liquid flowing into the pipe (30) impacts the
blades of the impeller (41) to make the impeller (41) rotate, so as to stir

the liquid.

10. The liquid aeration system of claim 1, wherein the pipe (30) is

designed in a Z-shape or a spiral shape.
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11. The liquid aeration system of claim 1, wherein the liquid is flowing

through the pipe (30) in the form of turbulent current.
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