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WD 2004/ 066722 PCT/ JP2004/ 000858 1 DESCRI PTI ON
AERATI ON APPARATUS FOR CULTURE POND AND METHOD OF

wWo2RVESTENG CULTI VATED CROP USI NG SUCH AERATI BXI/JP2004/000858

APPARATUS 5 Technical Field The present invention
relates to an aeration apparatius suitable for use
with a culture pond for cultivating a crop such as
shrinps, for exanple, and a nmethod of harvesting a
cultivated crop using sPHESCRIPAIGN i on apparatus. 10
Background Art Heretofore, a culture pond for

RELVEY| ABPARRFED EORhCUREURRr PANE, ANBrMBXHAP| @F HBRVESTING
equi pped_w th _an _aeration apparatus for supplying air
(oxygon UL TR SELICE0E: ORE COGht SERT TR PR TS

the culture pond from being contam nated. One
conventional aeration apparatus conpri ses, as shown

in FIG 4 of the acco MAn s, a paddle
wheel aerator 110 mhlcﬁpfg é% e& on a culture pond

100. W&%@%ﬂh%&ﬁﬁ%&%&%%ﬁ%%§ﬁw%&mw5

113 nount ed oat on the cu re pon

ghﬁtggléQ&ﬂfﬁs%agﬂfﬁzﬂ%ﬁlk%r% @qkﬁycﬁmt§95%§hbqgc LoD such

means (not shown) to splash the water in the pond

sEp i, tf@rtébemﬁ;piaﬁiae@ awWadt®iod btﬁefwlbee@@i@@Ian@ultlvated
the water. The conventi onal aeration apparatus,

bovpvesinbasushf der edrathenf abbawntigsprobl ens: 25 (1)
When the paddl e wheel aerator 110 is actuated, it
produces circulating water flows as indicated by the
arrows in a wide range wthin the culture pond 100,
thus eroding the soil Beckgneved Apkfaces 101 and

bottom 103 of the culture pond 100. _ .
Heretofore, a culture pond for cultivating a crop such

as shrimps, for example, is equipped with an aeration apparatus
for supplying air (oxygen) to the culture pond to prevent water
in the culture pond from being contaminated. One conventional
aeration apparatus comprises, as shown in FIG. 4 of the
accompanyingdrawings, apaddlewheel aerator110whichis floated
on a culture pond 100. The paddle wheel aerator 110 has a rotary
paddle 113 mounted on a float 111 on the culture pond 100. The
rotary paddle 113 is rotated by an actuating means (not shown)
to splash the water in the pond and supply air to the splashed
water, thereby aerating the water.

The conventional aeration apparatus, however, has suffered
the following problems:

(1) When the paddle wheel aerator 110 is actuated, it
produces circulating water flows as indicated by the arrows in
a wide range within the culture pond 100, thus eroding the soil

of slanted surfaces 101 and bottom 103 of the culture pond 100.
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WO 2004/ 066722 PCT/ JP2004/ 000858 2 The eroded soil is
m xed wth feed that remai ns unconsuned by the crop,

wexeneeser s of the crop, dead bodi es of the crP@I/JE004/000858

dead bodi es of vegetabl e plankton, and the |ike, and
deposited on a central area of the bottom 103, thus

form ng anaerobic sludge 5 120. The anaerobi ¢ sl udge

120 contaninates the water in the culture pond 100,
Thecksoddd spiowmis oflixdre wirtdp fieedr édatereneinkannegsnsumed by
t hereof, and shortens the service life of the culture
Poad-uaw. axrramtintioef whencrae, cdmrdmattiesl afatée FHop, and

the culture jgond 100 i s discharged out of the culture |
dond dodies vl yrosPRACeR 12Nt PRe BRF ridtfdilkg, and deposited

e ShEEEL anC BB B e F OB A S o
RS ek 1 BRag e AR e BB Bl 2n e
8891?59@1)%01@1 a?(% onch&'ﬁlgs .ﬁbees Jv&tqptoifw%hleS cIUPSEANCESuce the
are responsible for causing seases of the crop.

ﬁéls@ggfgstﬂgﬁéswva@nﬁﬁ he,dHeatd NS URsStARGe sl th dulture

need r e Installation of a floating substance

peABMA0 .f athlddds t WM, Cliheh REWISoraind e d WELEE LY the culture
cost. (3) Wien the crop cultivated in the culture pond

pOAdI1ID0 2ZHdhaerested oudther wakerulituddigord Do), el peedtaminates
100 is discharged. For discharging the water in the

thet suerpondid@O0enaitenpenary nobile punp is required

to be installed, which also incurs an extra facility

cost. 28)DiBw osuléusk |peedt ilOR Thenpriésentvaniva | shoating
has been made in view of the above drawbacks. It is
snbpEpBEESArOBieed Y e feeesthat| rremttdiinggisumed by the

provi de an aeration a%Paratus for a cultuyre pond WPi?P
ELRP the excrements of the crop, the dead bodies of the crop,

and the dead bodies of vegetable plankton, etc. These floating
substances are responsible for causing diseases of the crop.
Attempts to remove the floating substances result in a need for
the installation of a floating substance removal facility, which
incurs an extra facility cost.

(3) When the crop cultivated in the culture pond 100 is
harvested, the water in the culture pond 100 is discharged. For
discharging the water in the culture pond 100, a temporary mobile
pump is required to be installed, which also incurs an extra

facility cost.

Disclosure of Invention
The present invention has been made in view of the above
drawbacks. It is therefore an object of the present invention

to provide an aeration apparatus for a culture pond which can
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WD 2004/ 066722 PCT/ JP2004/ 000858 3 reduce sludge by
aeration of water in the culture pond, and can renove

WO b@awedTee subst ances in the culture pond and dPGDIRR0EE000858

the water fromthe culture pond without the need for

any special dedicated installzations. 5 Another object

of the present invention is to provide a nethod of
harvesting cultivated crop using such aeration
apgacatulsidde bor deratvonchf eied arhénabbe ecloldjues pond, and can
accordin% to a first aspect of the present invention,
reeeeei Slppbindesnbatareasi b the glpgbra@ u'eom@rand discharge
aerating water in a _culture pond for cultivating

E]F%ﬁ"attiﬁé? &irRm %Wléﬂrge PaRd; i RO foe rlﬁeddﬁ%églérdspeclal

n.the Itu 0 a punp for drawing in the water
??Gﬁ??hﬁ bPFE?%E Ebﬁﬂ tﬁrgﬁgh t he |nIe? pi pe line; an

ounp: “aChR o e%@"p%fpﬁ r?éfteheen DaBy L ke tB%provice a
ﬁg££§ c@?nﬂﬁggésghﬁ Q%&hfﬁk E%Femﬁgf@gh@&mﬁpegeratlon

aera e e ect Into the cul ond
gﬁﬁgggtag to a preferred aspect of the present
Invention, the inlet pipe line is installed near the

bot t On_Iﬁfoﬂ(ﬂ.ﬁr ¢bl 4t PovP @M 500RE d19) Sdif eadcbrdanpl BO& first
ext endi ng over the bottom of 20 the culture pond, and

hspeatpboiriald pyredlentnliatepnotiva, deheénedi s igravesjeer binveeration
portions of the inlet pipe line for drawing in the
apperatnenfoheend tinre wadred tihr aughl tumee espedbirveultivating
portions. According to a preferred aspect of the
presepttheweiini cromprisd neyt kot iplpé Pipe 1ine wEisased in the

near the bottom of the culture 25 pond so as to
spLEngei ROR pl aFBIEX fOFdPRgVHREr IR N DRt Jfraphéhe culture

G LU ONd, and. o & Bl 4Ll o O PO 2 s v
QBQGWQQErdaégQQrﬁ&r%ke pump; and an outlet pipe line disposed
in the culture pond for discharging the water which has been
aerated by the ejector into the culture pond.
According to a preferred aspect of the present invention,
the inlet pipe line is installed near the bottom of the culture
pond so as to spread in a plane extending over the bottom of
the culture pond, and has a plurality of inlet ports defined
in respective portions of the inlet pipe line for drawing in
the water from the culture pond through the respective portions.
According to a preferred aspect of the present invention,
the outlet pipe line is installed near the bottom of the culture
pond so as to spread in a plane extending over the bottom of
the culture pond, and has a plurality of outlet ports defined

in respective portions of the outlet pipe line for discharging

the aerated water into the culture pond through the respective
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the aerated water into the culture pond through the
respecti ve WD 2004/ 066722 PCT/ JP2004/ 000858 4

w@ertioai1s2 According to a preferred aspect of PEEIP2004/000858

present invention, the aeration apparatus further

conprises a filter unit for wenoving suspended

substances fromthe water drawn fromthe 5 culture

pond through the inlet pipe line. According to a

poeteoned aspect of the present invention, the

aeration apparatus further conprises a drainpipe for _

dr ai nihgcorfiengdicer RTe i edilspes thofid;ha keegeaitninvention,

gﬁpe bei ng connectable to the inlet pipe |line _through,
vaPe&atignacrmadiatys of W s eFPBBT 8pece ofiliise unit for
T L by L e
SRl i e iRy ekl et M bt iy

the’ ouirar PRBbE L Rl e d oo e B AL paBRel tqention,

Ph %%Q%ﬂ#?ﬁ%?éﬁ%?%u@fﬂ?ﬁﬂ@gc%ﬁp@@@@?ﬁ&Pgiﬁpﬁb%&brdraining

cultivate ul ture pond, Cconprising: draining

YRE 8faf&AM hecCohl bl e RAH WMiBR §PLiEM®Ibe bRing connectable
harvested, by drawing in the water fromthe culture

pendnhwi 1h130 pheeplfmeothaoyghf at halaerati on

appar at uses descri bed above, through the inlet pipe

l'i ne. RBeteftdbegcrd ptpoafof ré&x awpegs BIEGhd present invention,
schemati c perspective view of an aeration 25
apparerasiavceppingtts Gnrdrbodiomnisis thenetesédve net for
invention which is incorporated in a culture pond;
Fp@rzngseaﬁheﬁrfa?agédlﬁéﬁgp@@rft\?e view of an inlet

ort
P According to a preferred aspect of the present invention,

the aeration apparatus further comprises a protective net for
covering each of the outlet ports.

According to a second aspect of the present invention,
a method of harvesting a crop cultivated in a culture pond,
comprising: draining water from the culture pond when the crop
is harvested, by drawing in the water from the culture pond with
the pump of ‘any of the aeration apparatuses described abbve,

through the inlet pipe line.

Brief Description of Drawings
FIG. 1 is a schematic perspective view of an aeration
apparatus according to an embodiment of the present invention
which is incorporated in a culture pond;
FIG. 2 is an enlarged perspective view of an inlet port

(or an outlet port) of an inlet pipe line (or an outlet pipe
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(or an outlet port) of an inlet pipe line (or an
outl et pipe WD 2004/066722 PCT/ JP2004/ 000858 5 Iine)

w@bootes7aer at i on apparatus; FIG 3 is a schenaPCTJIR20&MW00858

showi ng fl ows of water in the culture pond when the

water is aerated by the aerat{on apparatus according

to the present invention; and 5 FIG 4 is a schematic

view showing flows of water in a culture pond when

1tihe \watfertes saafaatiedh praredmegnt i onal paddl e  wheel

aerator. Best Mdde for Carrying Qut the Invention 10

An aerfaid.oB apparsthendiorc ollewushopdng fadwa aBtWdehfin the
harvesting cultivated crop using such aeration

capparze pondadeon dihege bear ABsALREMRY dhe perpféepfpraratus
invention will be descripbed belowwith reference to

ado Ha gy . the greasend ALt c 3t specti ve view

showi ng an aeration_ 15 apparatus 20 according to a .
enbodi bl He FTEIERTG Vet i BRI J‘f%%sg of wiker in a
I ncorporated jn_a .culture nd_ 10, 0 '

SR Bhtlbeporie T Peraei byt D A b BpELShat padale
round, T aeration apparatus 20 has an inlet pipe

V%?erlééfﬁe%%‘ta ah out ! et pi pe line 50 near the bottom 12

of the culture pond 10, and an 20 extension pipe 40

extending fromthe inlet pipe line 30 to the outside

of the culgdye o 40 JdrerEXieeu©Ntie PEnviéh ton
connected to a filter unit F, a punp P, a three-way

val ve Ah adehaiog] @sporatils fowl thetexd epsidnapd pe M@thod of
extends into the culture pond 10 and is connected to
haevestiey phpeivatedb0crdd Thelwar isough ceppeiiéans apparatus
the aeration apparatus 20 will be described in detail,
betondifThetonkat epbpdimens 3¢ ddepmmrsenty PrmHgion will be
which is made of synthetic resin or any of

Jasipikedt hetow with reference to the drawings.

FIG. 1 is a schematic perspective view showing an aeration
apparatus 20 according to an embodiment of the present invention
which is incorporated in a culture pond 10. As shown in FIG.
1, the culture pond 10 is formed by a pit in the ground. The
aeration apparatus 20 has an inlet pipe line 30 and an outlet
pipe line 50 near the bottom 12 of the culture pond 10, and an
extension pipe 40 extending from the inlet pipe line 30 to the
outside of the culturepond10. Theextensionpipe 40 isconnected
to a filter unit F, a pump P, a three-way valve V, and an ejector
E, and the extension pipe 40 extends into the culture pond 10
and is connected to the outlet pipe line 50.

The various components of the aeration apparatus 20 will
be described in detail below. The inlet pipe line 30 comprises

a piping which is made of synthetic resin or any of various.other

materials, and has a main pipe 31 extending centrally in the
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materials, and has a main pipe 31 extending centrally

in the WD 2004/ 066722 PCT/ JP2004/ 000858 6 culture
w@oovd/oddd2and a plurality of branch pipes 33 exeendtngt/000858

laterally fromthe main pipe 31. The main pipe 31 and

the branch pipes 33 are di spese near the bottom 12 of

the culture pond 10 so as to spread in a plane

extendi ng over the bottom 12 of the 5 culture pond 10.

cheuind glorpl g lante 3@ lhvas: la ot wialkintapnadf piflest 33p@xRtending

35 defined in the branch pipes 33 (in the enbodi nent,

ltateradliletrportise 88inm e B lbr afibh npiigersBy $bend the branch

drawing in water from the culture pond 10 such_t hat

nilffesaRdupteoflinnPEr BRIWChe Rdon dieeTpipe Fiheusp pond 10

3 v Eoniboae i AR AR ot o e
R o e B L3 Bl L P o
is for i.n | at I | ' ,

st pstabd B e saseschl aELne: ool LBetlatSiment, tuo

rl’lejlyeéﬁtogtfélﬂrgﬁ hiar?] %%gﬁgm:%ﬁgﬁ%%@%@i) Ve PeIrA/isfieRat8r from

i
preve frombeing drawn into the

ﬂgfé el P& I8 180subnethat Ot e¥@iintf f fkeerbakagn in the
rawn 1nto the inlet pipe line 30 or from sw nm ng

W idr thesStigamd atia itbe dudetarmpt el 1y iumd f3¢mabdrahighout the
to prevent shellfish fromentering the inlet 20 pipe

ihner 3ipd theeighothe inlet ports 35 are entirely

covered with the protective nesh 37, for the purpose

of il|EBEralihy an henlareed poerspasttvearlsy $hewing each of
protective nesh 37 is partly omtted fromthe , :

the vgtlelt iportef 361G the Ao lsomdrenlineg 39; & shrpe 1n FIG.

gipe line 30 also has a_ plurality 25 of le 39 .
xteeRaiHgC HoMhadr BPY EEr dvnitthé OBFEACH: ﬂiaﬁeesrag@yaﬁgaced facing

mount ed_on the
%@%%?ﬁ@ftWE@ bréﬁgﬁ‘ﬁyﬁgzég,‘gﬂﬁ %%IE%%%r 8n%i%8 QQérotective

net 37 of mesh screen. The protective net 37 serves to prevent
fish and shellfish from being drawn into the inlet pipe line
30, i.e., to prevent fry from being drawn into the inlet pipe
line 30 or from swimming with the stream into the inlet pipe
line 30 and also to prevent shellfish from entering the inlet
pipe line 30. Although the inlet ports 35 are entirely covered
with the protective mesh 37, for the purpose of illustrating
the inlet ports 35 clearly, the protective mesh 37 is partly
omitted from the illustration of FIG. 2.

As shown inFIG. 1, theinletpipeline30alsohasaplurality
of legs 39 extending downwardly from the branch pipes 33 and
mounted on the bottom 12 of the culture pond 10 for placing the
inlet pipe line 30 including the branch pipes 33 at the location

spaced from the bottom 12 of the culture pond 10 to prevent the
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inlet pipe line 30 including the branch pipes 33 at
the location spaced fromthe bottom 12 of the culture
w@emd/0dd21 0o prevent the WO 2004/ 066722 PCT/JP2004/000858
PCT/ JP2004/ 000858 7 inlet ports 35 from being buried
“in the soil and nmud on the bovtom 12 of the culture
pond 10. The outlet pipe Iine 50 conprises a piping
which is made of synthetic resin or any of various
igtedy pAnteriafsondrinmdburied tmitheps pkl Bhdextémdi hige bottom
centrally in the culture pond 10 and a plurality of

o et es BT er@illy 1aterally fromthe main

|pe 51 and the branch pipes 53 are

51. Th
3: ggoé@ Hgén%lt 80%%%%5102 C&mnmé%at BFBlﬁan\dhi@hsJes made
5 read in ane extend 1n tr t he bott dh
o %Yﬁﬁ%}mrfssdaha B0, BE R L op Y et e Pt &t £ and has
aa.n{%ff{ "tﬁ\/s‘if %‘EE E Boééﬁt%ﬁ?fiﬁlg{l porﬂ‘t?%brﬁ‘é‘xg 10 and

rmen WO~ ou

aeﬁﬁﬁrg'i@‘ﬂ%hof’ SUC%I}?%aSj Q@Egﬁﬂﬂgv‘f%@éréﬁf A% the main

culture pond e anoun

glicrar gednf ripmd ?ﬁﬁéméheéndpdl{’@ i iekl 588 re disposed

substantial ly uni form throughout the outlet 15 pipe

ddate ik BdtGor 15 &N e angatiRersRRLtivV e/ i8Wto spread in
showi ng each of the outlet ports 55 of the outlet

Pigaara rextEhdifle owdd ethepdrdttdab It thesa® ture pond 10.
structure as the inlet, port 35. As shown in FIG 2,
Thepaiitleft wind &inpdrd Ba8%: pdufal el ol et aldnts 55 defined
spaced facing 20 walls of the branch pipe 53, and is
ighidceBTanch Bipeotedt (e theepmbpdémentshtyereehleTheorts 55
protective net 57 serves to break  up air bubbl es,
%MMQﬂ?thGénSQéﬂl@%ﬁﬁ@réaﬂiﬁﬂéC@@&§F@€SWﬂﬁPFe1nEPrthe culture

G - PR R AT .
pal treg%ﬁﬁg ﬁua\%gﬁéeféflgg n%gallﬁgfelrér%b orm t%q:tolu\é%lo\{lt the outlet
pipe line 50.

FIG. 2 is an enlarged perspective view showing each of
the outlet ports 55 of the outlet pipe line 50. The outlet port
55 has the same structure as the inlet port 35. As shown in FIG.
2, apair of outlet ports 55 is formed in laterally spaced facing
walls of the branch pipe 53, and is covered with a protective
net 57 of mesh screen. The protective net 57 serves to break
up alr bubbles, which have been gathered into clusters while
air flows together with water through the outlet pipe line 50,
into smaller air bubbles and to discharge them into the culture
pond 10, thereby effectively aerating the water in the culture
pond 10.

As shown in FIG. 1, the outlet pipe line 50 also has a

plurality of legs 59 extending downwardly from the branch pipes
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pond 10. As shown in FIG 1, the outlet pipe line 50
also has a plurality of |egs 59 extendi ng downwardly

WO e@a06d1e2 br anch pi pes WD 2004/ 066722 PCT/ JP20PdT/D20861®0858

8 53 and nounted,on the bottom 12 of the culture pond

10 for placing the outlet pipe line 50 including the

branch pipes 53 at the |ocation spaced fromthe

bottom 12 of the culture pond 10 to prevent the

oYEhek nperted B themdidianylBuwd eheigtlitirsppndah@ o5 placing

mud on the bottom 12 of the culture pond 10. The
g Rt 63t sabpe o%ll%%e5@n+%‘€11|bﬂi13p%9|¢1’h% ARG @h@es 53 at the

| | b h difjed. The
e g hast oo REE c}%ﬁﬁ?ggg%et%? 55y L be eond 10 to
h ifi d
3 aq%“?lve neqé 47 I %rﬁPb%§§%5? é%&%dlﬁpthe soil and
ﬁﬁ@tén é?@ngo{95m0f§|$f Pﬁét§u§§u?8h$8£80 19e changed

ed rn structure ng neans such as

val vesrigf @  RR! Qf%%ctlpo?’\‘_ﬂéﬁinli%tt% etlri%é gb%nc@‘tﬁ% outlet

line 30 and"the outlet pipe Iine he i nlet pipe

pipe 3Gdrey hey bednasgan @ytxﬂcﬁhfﬁdoe Irheeinaa8d gddes 35 and
outlet pipe line 50 may be used as an inlet 15 pipe

thaeoulhet fpbies BRitay sDsProseshandediter wodiheedi k& shape
and has a function to renove suspended substances
dnodmittheetwater ahldobhagrdteoughe netseR¥ensT ovhigilperé@ect the
A drain pipe 60 is provided to drain the water in the

tul etreopond A Bndndie itdredi wopitise 560m29 Béscapabtkanged or
of being connected to the inlet pipe [ine 30 through

npel fhe elwtwwev e %ﬁ@@i@@ym@ap@esvcm%avalves are
function to mn%. betMEﬁglthe connecthn betmeen

PRPEPYRE & FIREC doeia%%e]% oufief e 1 oS Bgrhdhe outlet
4ge coechonbetugen Lhe Lulel, b el bieu30209 Mioouenee
pipe line, and the outlet pipe line 50 may be used as an inlet
pipe line.

The filter unit F comprises a filter or the like and has
a function to remove suspended substances from the water flowing
through the extension pipe 40. A drain pipe 60 is provided to
drain the water in the culture pond 10, and the drain pipe 60
is capable of being connected to the inlet pipe line 30 through
the three-way valve V. The three-way valve V has a function to
switch between the connection between the inlet pipe line 30
and the outlet pipe line 50 and the connection between the inlet
pipe line 30 and the drain pipe 60. The ejector E has a function
to mix air with the water that flows through the extension pipe
40.

A process of operating the culture pond 10 equipped with

the aeration apparatus 20 will be described below. Water is
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25 to mx air with the water that flows through the
extension pipe 40. A process of operating the culture

w@end/odd2equi pped with the aeration apparat usPQDIR2004/000858

be descri bed bel ow. Water is WD 2004/ 066722

PCT/ JP2004/ 000858 9 introducé&d into the culture pond

10 shown in FIG 1 to start cultivating a crop such
as_shrinps or the like in the culture pond 10, and

PHer et erd i i detled eyt eupenernd 1& show eth b§I¢hel to start
aeration apparatus 20. The aeration apparatus 20 is
STy & I Gl B SBIifRe PAI Bbept pEe| inetlp culture

B, it S BT, B
[ |t 1

getiet sl agysham s boust, oy SOLACE B0, e

39 £ollNgyd Nl @‘tj_rB‘Er,lt %hé%ﬁ‘f&igﬁﬁé 0ned @t ong tﬁe outlet pipe

substantial ly equal spaced I'nterval s over the in

PiRe 30 re-3QondRd e tkalnPbPiek B?Ztﬁg f:ﬁréé‘j-?%%r\éalve v,

substantially fully over the bottom of the cu

gofhdhEOpuiipus ist hetwated t6 Eiakbhangoust i PyrRedyu i £ pond
the entire area of the culture pond 10 into the inlet

10 pertiol hee3nldhepiysd arinchGs i esdgh nttee tikg dthbet-tei 8. The
line 30 flows 15 through the filter unit F, which

iekrlv azosus pehdedespbst anorsd Bitomublse andtierll Wenualhespaced
water, flows through the ejector E air in introduced
IR fohes watedr thendnire méperline t3Hus aaer shedinhdt pipe line

[ h d f th utl et ports 55 of the outl et
358 fo i M an At Ealiinevebdarbotbapaline § Rbe cul ture

B PO SRR B e ey

N L L T
fg@:ﬁéﬂ%ﬁﬁéﬁﬂg\ﬂr SYRR i ed i Q'L'Httcﬁech%milneltetmpoi%el 1186%0 fiows
through the filter unit F, which removes suspended substances
from the water. When the water flows through the ejector E, air
in introduced into the water, and the water is thus aerated and
then discharged from the outlet ports 55 of the outlet pipe line
50 into the culture pond 10. Because the outleti ports 55 are
positioned substantially uniformly over the outlet pipe line
50 and the outlet pipe line 50 is laid substantially fully over
the bottom 12 of the culture pond 10, the aerated water is
simultaneously supplied from the outlet pipe line 50 to the entire
area of the culture pond iO.

According to the present invention, as shown in FIG. 3,
the water is drawn substantially uniformly from the entire planar

areaof the culturepond 10 anddischarged substantiallyuniformly

into the entire planar area of the culture pond 10. Therefore,
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area of the culture pond 10. 25 According to the

present invention, as shown in FIG 3, the water is
waleamnsEebst antial ly uniformy fromthe entir eP@i/arae4/000858

‘area of the culture pond 10 and di scharged

substantially uniformy intdGhe entire planar area

of the culture pond 10. Therefore, WO 2004/066722

PCT/,JP2004/ 000858 10 no circulating water flows are L

oFerGpea tindawaras Feeige anet ApHeleRadcin taupd dgonenge,within

T B A R e ion

il, .of I d_si f 11 d tt 12 t he |

S e X L
d..l i ti h in

S 00 R A0 10D LEBANS (RTBAAS sy pona 1

H006i-6%116f ekeagatfgg, :'rénﬁeéiseaﬂa%‘g s 8t ¥§§8&8?' 1 addition,

pl ankt on, an I ke, are not deposited on'theé

R tBht Heamh 0fs hiecRglhefb18he BWD, 8R¥rehHAYE of th ,
formed on thé_gzttoﬁ112 of eﬁe gulture poﬁd 10 1dﬁ?s ©crob

deani bozdgdsi 6f qlenidrioy, Shiceeddeoarat benvappesist 812 kton,
has the filter unit F connected to the extension pipe
A0 thespidraledresudts idapoed teanor fifrec tevelry 1 ber ¢ £ EVERe bottom
fromthe water in the culture pond 10, thus
IFrevéhubngenne ladge fooneduhf ehergptdicgragest theeculture pond
water in the culture pond 10 is thus prevented from
Ieilfg G igdnedninaciantihy - grdinge dfhe eenrivion sipmratus 20
inhibiteg and the harvest of the crop is naintained
has theddit Fed Undvel corhecerVixkhe epieenstl optel ket Pursalspended

nd 10 is increased ng%Fven wh the water in the
D o B2 RE S e IR RSP RS BFOR R CAA Lk bh poRGuL ture

Ll t t.am nate the _surrou gin .
kb 1B nndits B3 RRRaT Ry SRt PUFEepong dirsares. The
W@ S UL opRdi ng 18Ry tipoa68 RAQLLCHE S i
ébntaninat?ons. %ﬂ%f{ et p}pe %lne 0 ﬁa%%ggﬁ%gogfpgtbelng
el inae f) thusgebaPASEH NRACARE 1ROLEeM AR ibited, and the
harvest of the crop ismaintained at a desired level. The service
life of the culture pond 10 is increased, and even when the water
in the culture pond 10 is discharged out of the culture pond
10, it does not contaminate the surrounding environment.
Accordingly, the culture pond 10 and the surrounding environment
are protected against contaminations. The inlet pipe line 30
and the outlet pipe line 50 thus disposed near the bottom 12
of the culture pond 10 are capable of efficiently aerating the
entire water in the culture pond 10.

For harvesting the crop that has been cultivated in the

culture pond 10, the three-way valve V shown in FIG. 1 is operated

to connect the inlet pipe line 30 to the drain pipe 60, and the

pump P is actuated. The water in the culture pond 10 is drawn
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of the culture pond 10 are capable of efficiently
aerating the entire water in the culture pond 10. 25

wo-2004k06672ESt i Ng the crop that has been cul ti vaP@rJr204/000858

the culture pond 10, the three-way valve V shown in
FIG 1 is operated to connecilthe inlet pipe |ine 30
to the drain pipe 60, and the punp P is actuated. The
é%te& in the culture pond 10 is drawn WO 2004/ 066722

PLODA SDEEBY-S 3% 9 Shet Hel ¢ nindpepbine, 3@5anfl dhecharged
P98 O L el 818 ) St tomea
AT TP p MG RpoBe 8 a ek et st or e vater Trom
diekanne: Lankl 16 e, ol %R noaS L by 8, vt
oD o W e hage a1y T A Tappe, or the

pied er ree reied Mie Qfe tdhe B 638U r 5 tdY &JY iag#%{iacﬁfbg to the

been shown and described in detail, it should be

ruretesrstt datrdriteion o s BSE s | V@Rt i:104yd seget1] il t ed

to the above enbodinent, but various changes and

nodi f iddthicorngh raycde aderdfeneid addiuierdensf tig present
fromthe scope of the technical concept described and
inventien ddsi heeheshppenaed ddsimiedidsediepbiian, itagidould be
drawi ngs. Any shapes, structures, and materials which

He rE-apst thpEddie prespatriswantion thexaded émii petcr ahd above

L P e ERTCH® CORBGE BR TAGLEL eabhons may be made

SRSL AT AT s e hte e o funetion, and

e SO LR ADEITRL LSS P, S e o,

a‘?lldfr@rgwi_heg .€] ﬁﬁ% ogl\ll\%e s ,a%cE rIuIEetuijelst,e rgnlél{nlingt eF%XPSe which are

changed 1 n vari ous s.” The connect’e

not directly referred to in the description and drawings should

be interpreted to fall within the scope of the technical concept
of the present invention insofar as they have the same Function

and the same result as the present invention. For example, the
order in which the pump P, the ejector E, and the filter unit

F are connected, and the number of the pump P, the ejector E,

andthe filterunit Fmaybe changedinvariousways. The connected
position of the valve V and the structure of the valve V may
alsobechangedinvariousways. ThevalveVmayevenbeeliminated,
and the connections between the pipes 30, 50 and 60 may directly
be changed to selectively supply water to the culture pond 10
and discharge water from the culture pond 10. While the inlet

pipe line 30 and the outlet pipe line 50 are installed in the

planar area over the entire bottom 12 of the culture pond 10
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W

position of the valve V and the structure of the valve

V may also be changed in various ways. The valve V
orgo4e9@e2 be el i m nated, and the connecti ons PEL/IRE0604/000858
the pipes 30, 50 and 60 may directly 25 be changed to
selectively supply water to th2 culture pond 10 and

di scharge water fromthe culture pond 10. Wiile the

Inlet pipe line 30 and the outlet pipe |line 50 are

FhstRf 1 et et faked Anhindingda Ve itdetemipee Lboet 8fh and the
12 of the culture_pond 10 WO 2004/ 066722

%&ﬁf%‘bz%b&?o 6%885811Ea¥ ¢ hERF F U5t at R o2 bR FepESa over a

| i pe |i d ipe |ine 50
BOCc | W e PLRE BOPPoROL 7 Nce B eéﬁékﬁieﬁﬁﬁﬁeri Endof
h 10, , As i
bovehd PELE BhekN ol e Do 40 S nf PR R e pers the

Bsvent g8 sSaafddt Shace the inlet pipe line and the

outlet pipe line "are installed in the culture pond to

draw i e ghcéreme the syl fire 100003001kl SGHAT Y€ pipe line
aerated water into the culture pond, the water can be

arewnsaad ldidsohangeth 1ature poid &bl d¥awhnleeadd eASmithe culture
the 10 cul ture pond, wi thout devel oping circul ating

pat@entl discharge awirde ealeat evhiiah ool dudttherewhsredf ehé water
to erode the side surfaces and bottomof the culture

pnde Tremef ang, diadbskpgadl &t 5l pdgeraliisprodvéntedibnemn the
bei ng formed on the bottomof the culture pond, the .
St b e Ry aRdheE deviedwidingg cdmeiilardot waliereflows in a
are 15 protected agai nst contam nations, and _the

"§e$evia€é351 Whe C5f W?Hgd S D668 Boisierdadde sihApl gurfaces

B 05 R B S Sl R S aBI0: e stnage
LML R SUSRLAITE LRabl, ERTURTLL S0 v oo bond.
YEToul tu S HEENL N8 COSS MY AU BY &onvironment thereof are
protected against contaminations, and the service life of the
culture pond is increased, while at the same time the water in
the culture pond is aerated as required for cultivating the crop
in the culture pond.

According to the conventional cultivating process, after
a cultivating period is over, it has been necessary to remove
the sludge formed on the bottom of the culture pond with a
significant expenditure of both time and labor, and also to expose
the culture pond to sunlight after the sludge has been removed
in order to prepare the culture pond for a next cultivating cycle.
According to the present invention, because the sludge formed
on the bottom of the culture pond is extremely reduced, the time
and labor that needs to be consumed to prepare the culture pond

for a next cultivating cycle is reduced, and hence the culture
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t he sludge fornmed on the bottom of the culture pond
wth a significant expenditure of both tine and

wo aiwanee7and al so to expose the culture pond tBCT/JP2004/000858

sunlight after the sludge has been renoved in order

to prepare the culture pond fdB a next cultivating

cycle. 25 According to the present invention, because

the sludge formed on the bottom of the culture pond
@n@ﬁaﬂé%@ preeapeedn ehdhef rer Pefd adkpért imaitfofeedstivating
to be consuned to prepare th%.culture pond for a next
RUFTPR RIPP oy AT e FPeand LidikCe PORE Babt aReligreased
2004/ 06672 PCT/ JP2004/ 000858 13 pond can be prepared

PhOGUshoY &Y “period of tinme for cultlvatlng a crop

agai n I t | tur n as.an i.ncre

o oduct 201 £ .ré§?%#@ S o R, ﬁpgestmgqué?fﬁﬁf unit
I eif ﬁﬂﬁgggg

{ %é?%%gggéahﬁéeﬂgﬁ' %%gg?%§§%n5| or dlseég%sW%uld be

f@@péﬁQE’bQ@nféé‘S&lé’e@&aé eovet alrorf aa%We%%Sitlyf beﬂkemsved at

water in the culture pond without the need for

sepaw ad@sk dedinc ahedwhitbbeih nghd asilidne Hdo3d ﬁ%%%@; the need
the aeration apparatus according to the present 10

foveat sepacabeledudedateddfhi hethrgwabet 1itgm t he

culture pond at the tine of harvesting, the crop that

has beéd) Bglcinsat Brk aarat hen epraumad ysondcoading to the present
addi tional drainage facility such as a tenporary
HoBeRBipungan Photsadedai dedlnotive Wasealdnsdh tll@ culture pond
Industrlal ggPllcablllty The present invention

ab p e dbine (o0 AATIEFAEPEnthappErRL R s Hasabrens éldl*eé@ated in
a. culture pond for tivatin crop su

the 1oL EliRa BOREL nony orofb Lede ngfat Sape  bagki cirapen as a

Hé&88r§¥§hm881?8r8£ﬁ8”1§ H £a£gau1red to be installed.

Industrial Applicability
The present invention is applicable to an aeration
apparatus suitable for use with a culture pond for cultivating
a crop such as shrimps and a method of harvesting a cultivated

crop using such an aeration apparatus.
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WD 2004/ 066722 PCT/ JP2004/ 000858 14 CLAIMS 1. An
aeration apparatus for aerating water in a culture

w@oeoud/oéaoe2 cul tivating a crop therein, conprisiPgr/JERemM00858

inlet pipe line disposed in said culture pond; a punp
for drawing in the water fronigaid culture pond
through said inlet pipe line;, an ejector for m xing
air with the water drawn by said punp; and 10 an
outlet pipe line disposed i@LABMY cul ture pond for

di scharging the water which has been aerated by said
ejector into said culture pond. 2. An aeration

apparatus _accordi,ng to claim1, wherein 15 said inlet
pgoge ﬁ h feirﬁ%léi’l%l éapﬂéaituﬁhé%o%@ﬁmg yH e dpt areulture

. ' I di th
BN obef S BREERE i oo FoR R G haccan Fir sty o
' fi ' L ve, tjons sai .
i ot B pet o T Ll SRR CR e LR o B 88, pnat
o : | ons.
Col LS PO 0% sl sl . sopecLuer POEL 05y 40 e pon

setsughitiidpipeet ipepod siinst al l ed near the bottom of
said culture pond so as to spread in a plane

ext endamgepyetot heobait:ondfai sar e KN PO dir&M by said
has a plurality of outlet ports defined 25 in

pwspecande portions of said outlet pipe line for

di scharging the aerated water into said culture pond

t hr oug salitdleespeei veénepditiporsd WO 2@04Y @GOA2xe pond for
PCT/ JP2004/ 000858 15 .
discharging the water which has been aerated by said ejector

into said culture pond.

2. An aeration apparatus according to claim 1, wherein
said inlet pipe line is installed near the bottom of said culture
pond so as to spread in a plane ex%ending over the bottom of
said culture pond, and has a plurality of inlet ports defined
in respective portions of said inlet pipe line for drawing in

thewaterfromsaidculturepondthroughsaidrespectiveportions.

3. An aeration apparatus according to claim 1, wherein
saidoutlet pipe line is installed near the bottomof said culture
pond so as to spread in a plane extending over the bottom of
said culture pond, and has a plurality of outlet ports defined
in respective portions of said outlet pipe line for discharging
the aerated water into said culture pond through said respective

portions.
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4. An aeration apparatus according to claim1l or 2 or
3, further conprising a filter unit for renoving

waeempeaderl substances fromthe water drawn frPOT/SR206H/000858

cul ture pond through said inlet pipe line. 55 An

aeration apparatus according 1® any one of clainms 1

to 4, further conprising a drain pipe for draining the

water in said culture pond, said drain pipe

bei ng- torfHedasite oo aprPgatiusl accprgénti he ¢rabughox 2 or 3,

alve. 10 6. An aeration, apparatus according to claim

UL ERSY hFOMRIGHEM S Ag Slblgefedmwa Ao f 6EMeB¥agi nguspended
h.of said-inlet ports. . 7. An aeration apparatus

SRR ARG U 4 o CPar ORI I8 bimerics Pig tire pond through
ect { for._covering each of said outl et

%%$§s£$%¥€ﬁgﬁ%?hgﬁn%f harvesting a crop cultivated in

a culture pond, conprising: 20 draining water from

said culture pond when the crop is harvested, by

dramﬂnﬁ.lﬁhtég%éﬁydﬂ'aﬁbQQE%%Eda%%b&ﬂﬁggpegdaﬂ%tgnesg%cklaims
punp of said aeration apparatus accordrng to any one
bfto al,aifuethekOcdmptNE NG SR Bigle RoREALERRingOthe water

in said culture pond, said drain pipe being-connectable to said

inlet pipe line through a valve.

6. An aeration apparatus according to claim 2, further

comprisingaprotectivenetforcoveringeachofsaidinletports.

7. An aeration apparatus according to claim 3, further
comprising a protective net for covering each of said outlet

ports.

8. A method of harvesting a crop cultivated in a culture
pond, comprising:

draining water from said culture pond when the crop is
harvested, by drawing in the water from said culture pond with
said pump of said aeration apparatus according to any one of

claims 1 to 7, through said inlet pipe line.



