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LI QUI D AERATI ON SYSTEM *159159* Technical Field The
present invention relates to a liquid aeration: system
5 Background In the prior art, it i

have |1 quid aerated. For examle :ntM*NMOWCNMWMMI

io be aerated, so as to provide with oxygen to the
aer obi c m'cro-organisms in the waste water. The
m cro-organi sns are able to absorb, adsorb and

Te 1@5??1&1 e organic contam nants carried in the waste
; deconpose themto sone sinple inorganic
materi als such as oxidized carbon, water, sulfate,
ni t Lhedresent invaationgelates to afsuidyeationisystent.ul 15
matters into non-toxic and harm ess matters, so that

the waste water is purified. In aquaculture, if the
content of oxygen dissolved in water is lower than 4

EE/ L, f'l shes woul d hardly keep living, thus, it is
B y to add oxygen into the water providing with
the essential oxygen for fishes' 20 living. Less

oxyneﬂq@pﬁaelawdtisrbﬁé}?né@&&! td REVE MRsd Regigd. wat er
pol lution, and'so it is nore necessa to supply

oxygen into the over, the fields of

f 00HOT SHAIMRISY ,lnﬁsﬁbl@é@gmﬁ Sesatineat ofp waste water (such as

industrial waste water or household sewage), waste water often needs to
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 inurganic materials such as oxidized
carbon, water, sulfate, nitrate etc., that is, turn the toxic and harmful
matters into non-toxic and harmless matters, so that the waste water is
purified.

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 providiﬁg with the essential oxygen for fishes’
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.
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it often needs to add gas into liquids. In various
applications, liquidis not only limted to water,
and gas is not only limted to oxygen or air either.

. wever,: jn the existing.techpology, air j.s normally .

it DRBeReAs f a0dszas Hip didWigS e Alous Bppkisations lraid is
the widely used biological treatnent of waste water,

nat henlyskmiteca td voater, wd| ghsciznaurrendy dihitedmoubkygén or air
energy such as electricity, and would al so cause
.environnment pollution. In addition, using a blower to

el'%r? ‘ect air directly into liquid, the oxygen dissolved
inthe liquidis very limted; instead, nost of the
ai r Howevery,dat the existidgbectinokugyl, aiess ajpethdllyomjebed into
[iquid. Summary of the Invention The object of the

. DI j tien i royi de a liqui. erati,on. .

LQGEFERY HIRAER" b rpcdicher s o dhive Warls BEriely Diplogical
pollute 15 environnment, and the production cost wll

tragémgnéef wasteuweter, Rhe wsshicdvanblower sbovld cbpsume great
the present invention provides a |iquid aeration

I i Qg: ' i.tte fqui d feeding.
anCOT PSR S0 2 Mk tFR b bl A e R irpgment
liquid froma liquid resource; ~a |liquid storage means
pallidiane dnaadditionousiag @ Mlewes ite iinject air dieeetlyiintp Hquidyahe

liquid fromthe intermttent |iquid feeding neans
ox?ﬂggﬁt 41361l h Rd l'hdélﬁﬁeirsnlf&t}f ﬁ'iﬁil’éc};?g%lt@aadz ' MBst of the air

nect ed between t I nterm’ttent

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 wiil not * consume ‘any energy and pollute
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
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

2 .
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feedi ng neans and the liquid storage neans, the outl et
of which is located 2 belowthe liquid surface of the
liquid storage neans, such that the liquid can flow

fromthe intermttent liquid feeding neans through the

L e ntQ - Laui t0 e s_intermttgntl nd .
el etk oS R AR B RRGeh i B the Wi
bet ween the upstream position and the downstream 5
capofow from ge agetmittentdequidhteeding meastsatthrongh ke pipeinto
into the liquid in the Iliquid storage neans. The

thE UAHT st e AR RAR I A FeliPhiig b liquid
the types of an overturning panel, a tipping bucket, _
lewek Idjgérmebédetween dthepiupstreanurpositjonakhnd, tke sigwnstream
and 1o an inverted siphon etc., or the type of a
: 2noj Ve U LUl I fs L :
pARIFHSS A Bt (el s EL R e TPR AHRF P liti i e
.liquid feeding neans flow through the pipe into the
llqula@t@raﬂedﬂﬁg%&neans intermttently and
guantitatively, so as to inject the air in the pipe
i nt T TE I Ol i :
o e R el g E Pafoud Applpriate
i nventi,on .can  autpmatically inject air. into liquid by
meaRs3VeIRDIEi A he ANt GTaEasHie (peg of amaverturing panel,
universally existed water |evel difference in the
a fipptigebuykéth @Lﬂodth% beHe afarmdping fetuﬂiiﬁgt\}aﬂge,”@ 8iphon, and
such as a bl over. erefore, it will no consune

ener nd.pol lute environment, and w I 1 save the cost
a‘b@\’%‘ﬁé’lﬂ@%ﬁ etc., or the type of a solenotd valve with qumc? Jevel
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"mean.s.

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
maximally.

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

3
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Moreover, when liquid is flow ng through the pipe, the
liquid would sufficiently contact with the air
existed in the pipe, and the air can 3 be
sufficiently dissolved into the [iquid. Thus, the

' ' ir.in. liowd ig increased,, and
e STFRACH? AR o Beclibilia ¥ hlion ' dRSSRRRG ge@Ree of
.increased, too. The other additional features and
alfattlvdiguadas inkcredsedpandesd thé dfficéntdyoofihjdctidg air into the
described in detail wth reference to the enbodi nents

lid R i§H{UtrQQ§éci ?B?WI th the acconpany draw ngs. Bri ef

scriptron 6f the Drawings Fig. 1 is a schematic view
of the structure of the liquid aeration 1o system
accdhgi mgheo additiomabdfeatutesofariheaduantages iofvehti present
Fig. 2 is a schematic view of the structure of the
. L el3T0Ne 00 bNG: inthe liquid .
iy TR VA dEseHOR i S MR BB icihndifferts in
the present invention; Fig. 3 is a schematic view of
coppmcsion Wity heggccompanit drawigsnt |iquid 15 feeding
means used in the liquid aeration systemaccording to
anot her enbodi ment of the present invention; Fig. 4
Is a schematic view of the structure of the liquid
stirri .means, used i.n the liquid aeration system
ong ailgent of the present invention.

Fig. 1 is a schematic view of the structure of the liquid aeration

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 stmcturé of the intermittent liquid
feeding means used in the liquid aeration system according to another
embodiment of the presént invention;

Fig. 4 is a schematic view of the structure of the liquid stirring
means used in the liquid aeration system according to one embodiment of

the present invention.

Detailed Description of Embodiments

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



10

15

20

Det ai | ed Description of Enbodi nents As shown in Fig.

1, according to one typical enbodiment of the 4
present invention, a liquid aeration system conprises:
an intermttent |iquid feeding neans 10 | ocated at an

ream pasition f.qr receivin liquid.froma Jiquid
préffht BV ERRy i dltidr agatitensiSem  dnbraesh 2a intémittent
downstream position for receiving the liquid fromthe
liguind dieedinge mednisql0 dlozatek @it rgn Itg)atl%aﬂrp poRitesiifbf aetbiing
and quantitatively; and a pipe 30 connected between

i AR s o N B ki Rt t o

| ocated below the liquid surface of the |iquid
dowinstrege peaittorefor seceivingathe Hquid o tharintdravittehefquid
the intermttent |liquid feeding neans 10 through the

e, Mkt A0 AP IRRLRE ond i gie 30

| evel difference between the_ugst(ean1position_and o
conpectgd et ween the satermottentsbquiak feeding neszmst Ieand the liquid
existed in the pipe 30 into the liquid in the liquid

o) G+ ; ki QUi ' s th
StoTh: BaliERO eI bRutich 1Y B ABUTAE, FETHifMq, iiface
|l evel difference) existed between the upstream
of theiliqud stereee meeansia: svah thasithe diquidhearefflowe, from the
there is no need to use any additional aeration nmeans

inteHAltt@R @idowd,i?g'iﬁem o Wesl:gn ek FiBES TntoP IR Buid

When t he present gqui d aeration-syst use | I
bi ol ogi cal . t.reat ment of ste water, the water |eve
stogrlflgq %&%ZQdmﬁ@eggyﬁ 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
potential (liquid level difference) existed between the upstream position
and the downstream position, therefore, there is 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
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
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20 the nature can be wi dely used, such as the water

| evel difference between the waste water from sewage
pi peline systemor rainfall water and their
downstream position, or the water |evel difference

or BB BB id bl 0 SR SRelr ngvine

oxygen to fishes in rivers or ponds for aquaculture,
oxtylgenwtn dishesvet riverdst er epordprioduaguacilturer thg water level
- upstreamriver or by rainfall water can be wdely

B TARGRERE iyt o AR 98, YA Wi

in various fields. The main function of the
bei weidehy tusedt Therefores dbei hquadaasgationi system of the present
intermttently and quantitatively inject the air

Cinternt nd_quant y inject the air
ingaT Eah BenORLRY ARG bR lFin Vebb s SRIATC L ot

Moreqgver, .the intermttent liquid feeding neans 10
al sd heamaimdunetion edithe intsrmitigpbliquid yeeding meags aAds to

storing liquid, e.g. receiving liquid fromthe liquid
in&‘i’ﬂﬁﬁ@nﬂgFﬂn‘@gﬁgn@%tﬁreﬂf\i\i&i%c@%hé BMBxisfed i thd -pigf@%'@ into
the liquid is accunulated to a certaln anmount, 1t
will flowinto the liquid storage, neans 20 through
the Hlaqidpdn Fheaiqpightaraes meaa}sr§ ipcaiedsat e dowmstream
existed in the pipe 30 would be efficiently injected

position.t MR red vk, dhé Aintkendifient liquidl feddihadReARaND A% Nad the
addition, during the process that the™ intermttent

b AT PR el REP e 55 S B
or other gas sources, and enable the pipe 30 being
fréml thediquiisogese dndibagsl by arrdMevak ishoing irsFig. 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 exiéted in the pipe 30 would be éfﬁc_iently injected into the liquid in
the liqﬁid 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
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 wheﬁ the liquid

flows from the intermittent liquid feeding means 10 into the liquid

6
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flowi ng 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 tinme

h hauh,d flows f he i nt rmt l{quid .
sthaEd e afl e PR mES e TeRidin B intlett tiapid o
the volume ratio of the quantity of the inflow liquid
the quantity gdaheidiy indideithe giipe i30snthy béénpi pert@d valebso as
in a certain value, so as to raise the dlssoIV|ng

TSSO 3 G R TRt e

the quantity of the air inside the pipe 30 is 1:1
valeme: @tiol of thelgnantity of ehm inflewaliquidts the ghentpiypef & air
into the liquid in the liquid storage neans 20

in%ig%afhgﬂ)éﬁ%3bh§ ld?}mts]hgeam position, it is . required

atlet e’ pi pe 30 shoul d be | ocated bel ow
t he Iqu|d surface of the liquid storage nmeans 20 in
opedBt orger thllemtethﬁ air y‘lSldﬁeqbre @ipeSQ mtloh'shes bgbod iorthe
of the liquid storage neans 20, allow ng the injected

lifl st a%@‘%ﬁe%ﬁéJP | 16l fétd At R &&Vﬂ?trgé%ﬁ%é{ﬁ | ﬁ 1'5 Equired

|qu |qU| storage neans

he b th tlet f t
thy the Gl e P UL EnQuIglRe iinsed ﬁni?o“wltﬁeja&us@sﬁgm of

(lhervm se, the outlet of the pipe 30 can be preset at

t t t
RS TR DOSRon O A g e

aeratijion system per.at ed f.or a eri od
by %gt e ]H%u ﬁiOé@g%%/m@anas gapéﬂgwmsdga IBECé @ tg have

I ocat ed below the liquid surface of the liquid storage
sufiteiest &ithe 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,
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
technologies, -such as th¢ 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



10

15

20

For realizing the above functions, the intermttent
liquid feeding neans 10 can be various appropriate
nmeans available in the existing 20 technol ogies, such
as the types of overturning panel, tipping bucket,

A B K, BELROE 1% B A T AR rgans 10

with liquid |evel transducer or tiner, solong as 7
flowethrosghutbe pipe hinteakitentty andujeargitativdly mtorthe liquid
liquid feeding nmeans 10 flow through the pipe 30

: e y uant Lt aLi vel v i : Li Qi -
st BIGer 20528 8 BbL e M PR i e i D into the
the pipe 30 into the liquid contained in the liquid
liguigreuainsshia the liguidstorageenpads #0nt, Fig. 1 shows an
intermttent liquid feeding neans 10. As shown in

L2 AR AL 1 SN0 e R ReRe I e

a |iC1Ldi d feeding tank 10a and a rotatabl e overturning
mganel013 installed in the liquid so feeding tank 1 Ca.
When the overturning panel 13 is in its original

posi Ak Oéhov&ﬂfiiﬂ-l?i#) 1, the ikehlivent MipaRbdihd dedmdeso is a
the liquid feeding tank 10a into a first portion 11

for recejving and storing l.iguid.and,.a second pottion..
STRUCTUES, frh AY GAVITHRE vy Rehistls meinlay Htcﬂggﬁﬁ @ellﬁﬁlé Vgeding
the liquid stored in the first portion 11 is

tahRC1 6asad t® ratfiableaioVel@ying PagePVIsy tinstaiied Ranke HBduid
15 begin to rotate fromits original position by a

feginglanil I itk v driphek pepdf L3 8 iRbriging] position
(F%;.r t1I),Otrfllelolvertuming 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 th¢ outlet of the pipe 30. When the liquid stored in -
the V‘ﬁrs.t porcion. 111is inéreased to a certain level, the overturning panel 13
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
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
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flows into the second portion 12, and further flows
through the pipe 30 into the liquid storage nmeans 20
| ocated at the downstream position. The rotation of
the overturning panel 13 is preferably automatically

20. % eal i zed.. I Acreasing t hauid _level .in the

spPRL ApbAERiRHs T BRRIRR, ' Broldbe abBiribl. s gragler
a driving nmechani smsuch as an electric notor.

sizéd goldfisht temld at hemesi o1 irc hotelsdo ameea smalhgledttic anatat to
be used in some 8 specific applications, for

regli2e i Bt P PR b BBt 75 S T
electric notor to realize intermttent rotation of

t he Asemnurexampleanef astomstigallgxaeplizingf rotation of the
automatically realizing rotation of the 5 overturning

. I . e .

o RSP pRcTEy Rng PHE BRG8AS: o 18Hd Iof¥in Uk RS portion
hi nged on the side wall of the liquid feeding tank 1 .
1loghpyovastinsing panel hjeasnbe thinged whi thie sideiwel aftide liquid

overturning panel 13 into a |lower part of the

anel 13 above t

feBURI %ﬁk”@ogaﬁﬁ'm%ﬁng’%@’é Hihgehéﬁlﬁ? phakihith anddRY the
the overturning he 1o

upper part o

hi nge.shaft14, and the | ower part of the opverturnin
oyRIHaNing peagehd3vnte aquéﬁf R#HE qafﬁiae OVRAIINEE pﬁ@ePB below

overturni ng panel 13, (e.g. the |l ower part can be

th@@ﬂﬁ%@fshﬁftnm 8hd ah WidrasRDbf the Bvéﬁﬁnﬁﬂ%%arﬁfl NB, abvedthe
wei ght may be di sposed on the |Iower part), and the

RBRCIIF %t NS R5ved FSR T Sk et B B
enough, due 15 to the fact that the | ower part of the
thaveht uippen papestiheldvérsutigagippinednd, (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
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
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
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born bi gger hydraulic pressure, the overturning pane
13 would not rotate. Wen the liquid level raises to
a certain degree, the hydraulic pressure on the upper
part of the overturning panel 13 would overcone the

oW iR i it Ry, 3B i) YR poRals 2 fecsied af the
overturning panel 13 would. automatically rotate

dommstnednt pesititimge shaft in the direction indicated by
the arrow X. Therefore, the liquid in the first

por tr . f i tion 12 n

For e eight e e 1B Ak add By BRAGH: REH BBpd part'S? the

storage neans 20 |ocated at the downstream position.
ovgrermeggpanelf 13 as mmlkas phetlogationhef wet dghngefshafte14 will

upper part of the overturning panel 13 as well as the

j 0 [ : f i e ' 1.h .
delehfitht AheShupBiey O fidiid ioMnd: fom T lieluffer fiquid
lj.quid feeding neans 10 &i .e. the liquid feeding tank
feeting means 1941Ei the Hquidfergingtsaksl 020, inttthe ligpid storage
realize the quantitative liquid feeding. And al so, the
i i i o i QU e
RS T R R Pl Y 2t atte Ay e, AR the
.Storage nmeans 20 to the quantity of the so air existed,
mMIxNg FE1PPethsoqedniiy Bg lypud fowadirein dhe igiarmyttentliquid

to raise the efficiency of dissolving air into the

~ feddifgirean¥¢0 ihbe the Agudd| tyRigel Mechh§ 20 f&%hé’ﬂ?ﬁfgﬁf}/ ot the

is not high enough, in order to ensure that ‘the
airge\éﬁgttgariglttg%éﬁggggq %gu g giﬁggﬁhgamaggtggfréls%uésdto raise
mechani sm 15 can be provi ded
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
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
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
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15 to prevent the lower part of the overturning pane

13 fromrotating towards the second portion 12 of the
l'iquid feeding tank 10a. The stop nechanism 15 can be
realized by sinply attaching a stop block on the side

LoVt A 1Y (LABHLbAGE o1 TR B,

stop block, for instance, it can be zo also realized
poBifiam $imailt Imﬁghmnsm 6 gnargd:ktapmvmdeklbf(ﬂother ovaftiuerm% Reanel
liquid in the intermttent Ilqwdfeedlng nmeans

13f d)Vc‘@ tY)ngﬁ ﬂe@irB%aﬁx%aéHé]?:h gl\-}%r%eﬁll?s‘?td% é)ggt x%urnmg

returns back to its original position, a p05|t| on
panehil3 iewardsi he s omeyposio di dBdhe diquidefeedéng tank rida.

panel 13 so as to limt the rotatlng angl e of the

pgr 0 e .
SubRRE! BSLIore iSRRG 10 Pl 1 LENRME ) Simply
. Such a positi nllmtrrechamsmchanaIsobe_ o
ln%tglgm&@wlﬁsﬁ Q%ﬁfﬂ’B/ blegls prithersade wald of the intermitent kiquid

on the side wall of the intermttent liquid feeding

fedabsmdéhs Fh9. 2 shows another type of intermttent
eIlqgldfesedlng means 10, which is S|mlarvv|ththat

0 As shgwn in . Fig this type of
i nt ﬁ?&«i 2 1859%& mﬁker s pggnmﬂaten& biguid Aesdingangaes 10,
aliquid feeding tank 1 OCa and a rotatable overturning

whighés sikdilahirth fhat BRoWEORLBId ) i nstal | ed on the bottom
of t he overturnlng panel 13. The overturning panel 13

t he, . i
Absesl‘% 191ng ti] eth?so%}p%mo? 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
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 is
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
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 is
insufficient, due to the fact that the right part of the overturning panel 13

11
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liquid feeding tank 10a via a hinge shaft 14, which

di vides the 15 overturning panel 13 into the left part
- of the overturning panel 13 on the I|eft side of the

hi nge shaft 14 and the right part of the overturning

it 5o 2 A5 ek S B b1

| eft part but the weight of the right part is heavier

coubdnot hatatef Wies thefliquidrih thieHiguiddeebing ealki ¥@drdived to a
using different materials 20 or a weight). A stop

el {df iy BankrSFLIRGHER Stk ol don e Ak B! the

feeding tank 10a is insufficient, due to the fact

ovematrnirtge painght 1 havith dbigigee anear twould ngvaraoale 1Be ilsydraulic
heavi er and stopped by the stop bl ock 15, the

PP YR B B Ryl R pHRELHS By sl

certain degree, the hydraulic pressure acting on the
ar¢gfandpthe gravitheof theerightnpay pfitlet adv@riirnngipggel 13, the
area woul d overconme the hydraulic 5 pressure applied

o@?&l.frﬁg}g baht P?W&lquotéﬁéeargﬁflyt%ﬁ?r}iiﬁge Elﬂgﬁl 14-% ﬁ’léo ﬁirteﬁté'on

area and the gravi par
. Qverturning panel the overturning panel 13 wl]l

13
indisated: by henarrowe Xaithereferarthelliquid imthedliqeid feeding tank

i ndicated by the arrow X, therefore, the liquid in the

10a Weiudd fd%éiu@»gﬂbapbia t}%agﬁ&gkd ifltd e l%ﬁﬂh gwfrg'gé th8%hs 20

pipe 30 into"the liqu age neans ated at

t he . downstream position. After the liquid in the, .
logatgdi 2&% WHSreaRostaons Adﬂ@rmevlu@uudhm thebiqead ferding

the liquid storage neans 20, in order to enable the

meMey 107 i floweaRel tHS pigd B0Ninkt® {HeSlighidkitagPapkihoR0, in
the overturning panel 13 could be provided™with a

osition limt stop block . . "
order to enable the overt ming 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.

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
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
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16 which would Iimt the rotating angle of the
overturning panel 13. 15 Fig. 3 shows a tipping bucket
type intermttent liquid feeding neans 10, which is
simlar with that showm in Fig. 1 and glg 2. As igomm
i n Fi he intermttent. |iquid feeding neans

tinping GioKeb] 4 Nuild ToraTe Ot PRGOS BAR dich Sortain angle,
rotatable tipping bucket 13 installed in the liquid

erfabéelithg liquid $fredVHenhé rtq:pmgpbaekéxuq!zeﬂow 1hfo 2Be | liquid
Its original position (as shovvn in Fi g ),

febfifl Bihic L08R tlal it 358, visting Bl ﬁe; Z”rd Sorage

stored in the tipping bucket 13 is |ncreased to a

means 20doeatedrat the hlewrﬂs?retahpgbsi;idmcket 13 woul d rotate
fromits original p03|t|on y a certain anglle enabl e
the ¢ ], r |nt ket. 13 flow, nt
t he SAr4r BIEaREYE ot ARuiiBB LR hel, T siphing. Pucke: G this
pi pe 30 into the Ilqwd storage neans 20 |ocated at

emhedigaertstancalsohsstataind b vaniousaseaneamd v warious manners,
overturning panel, the tipping bucket of this

blﬁ?r}lgous %Hﬁgi?%%aci‘gﬁ?e era%[ <p¥o 0 Oﬁéﬁg%ﬁg%yo*ncreasmg

tlc rotation reallzed by |ncrea3|ng the liquid
tth 1d level; hi s end, the tipping bucket 13 can be
hlnged on the side wall of lo the liquid feedlng t ank

1 Cary/itfts @nlli ﬂQ@uEBFr{eg b&éket“m Bn Bevihih dtdhe BRE"Dall of

bucket 13 info th part o the tippl ng

! side of the _hinge shaft 14 and the rlght
thidiquid ferdine ARk Hip ¥iack BingSSoait dHe whighiieidbs 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 }Sart (e.g. a
weight is provided on the left part, as indicated by the shadow portion at
the left side of the tipping bucket 13 in Fig. 3), moreover, the right part is
longer than the left part. The tipping bucket 13 is provided with a stop
mechanism such as é 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
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
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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

| eft side of the tipping bucket 13 in Fig. 3),

BB 456 BEE AL ORAY kS TAAIEToh el o
mechani sm such as a stop bl ock 15 which can prevent

deghee, | thit liguaid: grafvityhapplieg mm the vighe tpat8 of rthen tippiagi acket
downwards, and a position limt mechanismsuch as a

R S b A RS bl

_liquid level in the tipping bucket 13 is
tipmsgftiuckiet d B, ankdiétst ownhgravitys sorest tot erablef thetappingf bucket
the tipping bucket 13 is heavier and stopped by the

S b, . WRBI NY:
1Pt the e ShRR 9 o BE4Ebn JA4EARABY the armow
certain degree, the liquid gravi ti applied on the
Xy thys, ther hiquid tnethe pippiag dhiskst 1313vonld dlaw etoc thee liquid
the liquid gravity. applied on the left part of the

PRl b 1 ' ot X6y 1

fel QiR ARTHEN B, BrA flon PRPUR Bt 30 ipfo B 10uTTSRirBe
14 in the directiagon indicated by the arrow X, thus,

meas 20 degated 3t the downstiegmppesiéion 3 woul d flow to t he

liquid feeding tank 10a and further flow via the pipe

30 iTHreubhethd UHdVeSkRIt8d CembBanherts, | @atifratitttRe liquid
downstream position. Through the above stated

SRR AR B b B e SEEOP 5
However, it is obvious that the present invention is

it N3t obvioued tha ttheseresent 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
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.

As shown in Fig. 1, according to a preferred embodiment of the
pre>sent 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
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enbodi nents. As for a person skilled in this field,
many ot her appropriate structures may be adopted for
the realization of the intermttent liquid feeding
means 10 of the present invention. For instance, in

13 455 3en e TR 5E5C dBst HET LR DA Gam R yaTEyRuly mixed
si phon type, inverted siphon type and sol enoid val ves

with the alri exibtgd ievbe gipad®ducer or tiner etc. could be
used for realizing the intermttent liquid feeding

nea 10 of the esent .invention nd their. detail ed
doodhs i eoamialg: ZHERETsipdiE Tesns 4BiSshorn e e 3, Whtich
according to a preferred enbodi nent of the present

maimbenncldestare impglied 4deratatablysdispesedray the inldtrBl efahe
a liquid stirring neans 40 |ocated at the inlet 31 of

. [ . [ IE] the. 14 Jiquid flow i nt
ipha 5 Bl a8 Yondiid SlPHitRipd 29 bEbufetiBF HlfsS of the
.mxed wth the air existed in the pipe 30. As an
impehlepdd, and make thesimpeliery?d hwatase Ahuissthehlogmid is Stirged and

3, which minly includes an inpeller 41 rotatably

[ .alet: . i . T iquid
PRSP B 3L s R kit SRR o 1 b
impel | er 41 and neke the inpeller 41 rotate, thus, the
| i qédlvioysky, ithe dujudstirring wieans dQ pédhe ppresentgnpenton is
is sufficiently dissolved into the liquid. Cbviously,

~ ndthEnittq qb%hétdﬂm%dgﬁg@g 18 stwfc{igs_ ﬁ;rftﬁlsg@ skl gger art

is not limted to ve exanp obv1 ous

those skilled in the art 1q that any ap e

that ARY | aRPIREEAL SHITIAS WRABS ilﬁgtheeéhﬁﬁm@gfer@ggr@ikglbé 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.

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.
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.

15



10

15

20

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
I|qU|d stirring nmeans can be driven by hydraulic head,
80 y e N4 :
or of st ing (SOHAL pFOSEH R e, Het & e Tipb"s is
invention, the liquid aeration system may further
omnﬂrtogémcaphpreaye connectedrdivedtly witpothas gas sovecensethat
31 of the pipe 30, for dividing the liquid into a
: t
the #ﬂ%@?b i¥ ﬂiﬁ &F%F%Wg%‘s ﬁ‘?{erﬁﬁﬁ%@‘ it 13%2%(2 Bgé‘a‘ﬁbl@td [t a
suff|C|entI m xed with the air existed in_the pip
brauch papaien é‘p& Ripsr 30aAnddhe gast eans bedngected gptcaylneh@lpe 30
nozzl e or a screen. The sprayer can be used
fromor in conbination with the |iquid
‘”é?&???ng n%g*é 40. 15 According to the present
i nventio the inlet of the pipe, 30

open
BpH rortocéﬂﬂé"ctél%f?dﬁlfrecmsld% ﬂ}? oP s g(gs sufficiently
sources so that the pipe 30 is fuII of air or gas.

préldiSEd1atH vigky thé Tiduid M S@iMe IR gn&é 3b! tl?e pipe 30 is
branch pi pe on the pipe 30, and t e ga can
F‘{TB 8|ntothe e 30 vi.a t nChB pe. .In .
prgfrabhf designédiatca 2 Hane ona IRy it PAPEHNEtime
pre-dissolved into the liquid flow ng through the pipe
foBGhet liquid Frowwihg shraughf eh@lpipe (36 L dinindde theapipe 30

or a spiral shape, thus the mxing tine for the
nggﬁb%cf)rllé’era irbr ietlsd ife BirRfhanfied Hkide tné PRS0l M

For increasing the air dissolved in the liqufd, the liquid is

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
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
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
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io would be |longer and/or increase the air quantity
i nside the pipe 30. For increasing the air dissolved
inthe liquid, the liquidis preferably flow ng

through the pipe 30 in the formof turbulence, which

an_b al i zed by properly desjgn of .the_J i qui
Filf g e s S Res ek RO 15 OpNISE. ot piBa301 ap, thas the
shownin Fig. 1, the pipe 30 nay be 15 designed as
infeaptdifadd is foreedtioopagy esuphtihal fikeins el atheni fldadaghup,
other, making the outlet of upper section pipe
nsert i-.n o t,he ectd I pe .
AT SRRE0 ok BeRatif Bkt T TR A BaBSsing
When the liquid aeration system of the present
ofitheanidroorgamisrae dahdse rdalizedgiféaitivielgat nent of waste
wat er, as shown |n Fig. 1, a biological 20 rotary pan

Ln be installe
or 3l hapLeRlont 4 5" BoBRE ABB5, OB BE Ak iksen
bi ol ogi cal fllterlng bed 50 may possess huge anount
inyéntien abdesnrti needrapniasmblasting mednsgsuct ag6blowdreithog it
bed is disposed above the outlet of the pipe 30, so

o 0T pALOEEThhy | Sy 5 ol oR SR R e Mty
functlon of absor bi ng, adsorblng and oxi di zed

redueedningi Hgis veryt Baviroonentgarantiy. baadditioraln kel present
effectively. s The application of the liquid aeration

| 1n§¥ﬁtt18ﬁn e 4iP§s Ph EéHalsay At ined tﬂ@ﬁﬁlﬂlﬁ i ?ﬁg l?:ﬁ)fd 't(grage

[ ast |ng nmeans MBT t hus

ot consune_any energy, productlon cost mrll be
m@%%r?-py therefpree gommeared wihwdirsctbhblowingatr into diguid by a
In addition, in the present
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 étc., the efficiency of the air

dissolving in the liquid can be increased.
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invention, the air is injected by liquid into the
liquid in the liquid storage io neans 20, therefore,
conpared with directly blowing air into liquid by a

bl ower in the existing technology, the air can be nore

~ ffigiently dissolved in Iiquid. Mreover,; through
C desi gning of the structures of the pipe 30 and
ot her parts, such as increasing the turbul ence inside

Lt e liguigecBRi@ngyadtl, e@mpriging: stirring means 40 etc.,

the efficiency of the air 15 °dissolving in the liquid
can be increased. .17 AlVS 1. | i.quid aeration
sy émer%ﬁ'ﬁ?ﬁ j}q’r{j& fae%l?gg JNRARE g'hoﬂ Qﬁﬂt%(ff@eépnﬂpsueam
means (10) |ocated at an upstream position for
positien fongedei vigiediduiidnfran 4 tiguid seurceg; 5 a liquid
storage neans (20) | ocated at a downstream position
for . receiving liquid intermttently .and "
qda i SOMEP s (20) Tochtads dedl AGVIsteam apjtion for
and a pipe (30) connected between the intermttent
receiyng lipadiintermeteatly(4f) qaadtitdievdly fubmh dieotigoid feeding
nmeans (20), the outlet of which is placed |0 bel ow
i quidssurface of the |iquid storage neans (20),
mé{a}g “t aflﬂflhe liquid can flow fromthe intermttent
l'iquid feeding means (10) through the pipe (30) into
t Repipen(3Q) eomnenjed rhetiween 2by interenitient diquig feeding means
quantitatively using the liquid |level difference
t S g : Q -eam
(1g2 HRP AL NEq RS LicPAgY ragghg (20)21He LURIAWOSIER s placed

sition, as to ir exis

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

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

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
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15 pipe (30) into the liquid in the liquid storage
means (20). 2. The liquid aeration systemof claiml,
wherein every tinme the volume ratio of the quantity
of the liquid flown fromthe intermttent |iquid

T s

(30) is 1:1to 1:6. 3. The liquid aeration system of
oveirairnirng pa\mdr(d&) chsgmsedtlarthetltcpnd feedungitangk g‘/lé)abu ng
means (10) |ncI udes a liquid feeding tank (10a) and a

SRS RUEEPHIY DR e OSSR B0Gen, e
(13) is in |ts origi nal position, the overturnln
oysrtwrhing pandl ﬂa)ashvud@s |tﬁq ilguide é‘tﬁd‘lggtfaﬂk ((lﬂaA)mtwao first

a first 5 part (11) for receiving and storlng I|qU|d

PSP SR S, SRARTIGRLe i1

part (11) is increased to a certain degree, the
camennicated gvisthabe mlegpfitke patHY;fromits origi nal
position by a certain angle so that the liquid stored

[ [ r
A TR ) M (1 TPLEm SR OY forain

I
MEHECe ok SN SO .
wherei n: the overturning panel (13) is hinged on the

a SeAgin'@dleMo thHae thé i m‘i’d storedtiarthaefitsepirt(199)f1d s enahthe

a hi nge shaft (14), ich divides the overturnlng
% Stpér:tl nt d rltlg)é’\ll'e hoevar%hroug hthlesplbp(%eI %) n ohtheghquld

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
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 is longer than the lower
part;

the 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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(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 |ower part; 20
the overturning panel (13) is provided with a stop

GBI 5L P AT S PR imin

part (12) of the liquid feeding tank (10a), and a
paneh{ 13) uBatneg haths seddrt) paxr(12) wfthe §iquik feedihg tafik (hea).

upper part of the overturning panel (13) rotating to

the second part (12) of the liquid feeding tank (I

Ga). 5. The liquid aeration systemof claim1l,

wherein the intermttent liquid 5 feeding neans (10)
5.i ddieuliguicha¢nagioindsyistent ofyclaimk 1 ( wheyemntheai ntermaittenit diquid

ti ppi ng bucket (13) disposed in the liquid feeding

Y. A Sy

ek, RS LOMAONRE 4 RAISEHEE e Plod phd el
. receive anglf)tdﬁre liquid;, when the liquid stored in
tippaBg tuskeEh reesedi) the liquithireding tanlo(a), 10

certain degree, the tipping bucket (13) is rotated

; : L o X . _

| A 4 e a08 (193 Y18 GERLAIRAYSLR, s iing

into e liquid feedjng tank, (10a) and further flows
bupg%g sre rsp?}é{e@)@i)sto%ﬁgm e |iquid storage neans

(20) located at the downstream position. 15 6. The

| el tRe Nafii@nstdyesd A e GppidR B (eBNis b

tipping bucket (13) is hi ngggdogn HCREEEB s [ifereased fo a

i qui ' : [ t (14)..
cel gl o T Rpelank, (109 1w ouoh 3 i noe shaft (14},
by a certain angle so that the liquid stored in the tipping bucket (13) flows

into the liquid feeding tank (10a) and further flows through the pipe (30)

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

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
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 buckef (13) from rotating

20



10

15

20

(13) into a left part which is on the left side of the
hi nge shaft (14) and a right part which is on the
right side of the hinge shaft (14), the left part is
zo heavier than the right part, and the right part is

. : O ,
doxfagfc: 350 4 Nt RlccHiem (16]Tof LRk Butfle b the'riph
the right part of the tipping bucket (13) from
paroehthengpp® blackeidld3 rotatmgdowmveardachani sm (16) for
limting the angle of the right part of the tipping
bucket (13) rotating downwards. 7. The |iquid aeration
systemof claiml1l, wherein this systemfurther 5
conprises a liquid stirring means (40) which is
7.1 ddwer biquad acmatipn| syistem1pf elaimnk whereinathys fsystem further
stirring the liquid flowng into the pipe (30) so that
copfifrises AR ANcnAe TS| FOT phich Koo al O RIS Blof
of .cl aj or .7,, wherein . the system fyrther
the ripe (365 Tar SHFigE Ahaiquid Gonsaadate the pire (Seto thatthe
of the pipe (30) for spraying the liquid into the
liqiid&ah3 s&ﬁidi@ﬂﬂl¥ nhi&eldi Withcthlesais kisted BMHeYpipe( 3@y
Wth the air existed in the pipe (30). 9. The'liquid
aeration systemof claim7, wherein the |iquid
stirring 15 nmeans (40) includes an inpeller (41)
which is rotatably disposed at the inlet of the pipe
8.( 3Ne ligufttabtatioinds ystemi dlclaiinol R, pvinerelrBthe syqesnt further
the blades of the inpeller (41) to nmake the inpeller

41). tat t t t L i qui Q-%0. Th
coriingist harsey il & fotded l Tos 1L 63 LFRE B PR 0) for
30) i
sp(rayi)ngI fhe 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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designed in a Z-shape or a spiral shape. 21 11. The
liquid aeration systemof claim1, wherein the liquid

is flowwng through the pipe (30) in the form of
turbul ent current. 22

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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