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Fi el d of whelhmeenti on *159159* This inven nYr &l 149 tosa't nk system for
accommodating aquatic life and a nethod therefor. The i nvRaTiAU0o/bozso

particular utility in accommodating live 5 shell f@sh‘mf 'Lal ly rock
| obster and abal one for hol ding and di splfay purpos&s. g@g out the

speci fication, unless the context requires otherw se, the—werd—"conprise"
or variatis U "cQprises” or "conprising”, wll be understood to:
inmply the mﬁéﬁm@@ s§ Lf c difedr oup of int egeﬂmwmwummm,mﬂue
exclusion of any other integer or group of integers. 10 B

" Present t e for,,acconmodati ng rock | obster in particuhdlse«in. a

* ¢l osed cﬁ€'§¥éﬂ'§fgﬁb‘fﬁm&%ent ially consist of a long tank filled with
water in which a nunber of rock | obster are disposed, such as is shown in

figure 1 ﬁ}ithe dr.aw ngis. At one end of the tank Ais provided a prefilter
" B and a bil S IMVENieN.felateswie aetaninsystemitor hecarhfindag RuatiPairb aiy 4 1S a

protein skicihEd as i d.pip circuitry. A rectangul ar arranaerrent

of water sucti ontRIel?éh‘gg' Eslg'(réeweéﬂ%@egaﬁt PFHlé?U}aba'éfd‘t)Oflntmmnbd_@tir&gldivare
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to an outlet nmanifold H via a water out I ne
provided with a series of nozzles for spraying water which is sucked 20

f rom t he Daroughout théespevification, t | ' iptQ the prefilter Bto
pass thrg t he bi of,i%t)er C. Thﬂﬂ%ﬁﬁ% %&rﬂk@ﬁgq@%%;ioggwghﬁé Wward of
di schar ge §ﬁﬁ’é§% OF VgriatpRS ety R jeompaises’ ort ‘eormbrising?, veill BleQirider 0836 K

i nt)o t he ifPhdtHeink | fiqure 1. .the prefilter B is disposed
above t heml:?i }gf il ge%ﬁ%ﬁéﬁa\‘\lyﬁhérd% "’.’%"a%ﬁégéﬁgeigéyénph@etmmbmoft he
one end tﬁWr@berlfﬂﬁgmBgmupmfiatégeMnk system has several disadvantages
associated with it: I LILEELE FHEE VLD VLD vVELLE VIR LEEE DT

10 Background Art

Presgnt tank systems for accommodating rock lobster in particular, in a closed
circuit system, essentially consist of a long tank filled with water in which a
number of rock lobster are disposed, such as is shown in figure 1 of the drawings.
At one end of the tank A is provided a prefilter B and a biofilter C of known design,
15 At the other end of the tank A is a protein skimmer D and associated pipe
circuitry, A rectangular arrangement of water suction lines E are disposed at the
) base of the tank A and are connected to a pump F'via an inlet line G. The pump
F in tum is connected to an outlet manifold H via a water outlet line I. The
manifold H is provided with a series of nozzles for spraying water which is sucked
20 from the bottom of the tank via the suction lines E into the prefilter B to pass
through the biofilter C. The biofilter C is provided with a pair of discharge pipes J

for q_ischarging water filtered by the biofilter back into the holding tank A.

As shown in figure 1, the prefilter B is disposed above the biofitter C, which in tumn
is disposed above the tank A at the one end thereof. '

25 This prior art tank system has several disadvantages associated with it:
-
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* > WO 01/01765 PCT/ AUCO 00800 -2 1. The prefilter B is usually

od

negl dct®ed because of its el evated position where it is difficult to
access, 2. The clean water fromthe biofilter is discharged into the tank A
at one egg%?% gue to the-arrangenment of the suction lines at the base
directly creates 5 a vertical water flow which PET/atioc/estos at €d
at the one end of the tank, short circuiting the flow of water throughout
the tank. 3. There is not a uniformflow2f clean water discharged into the
tank via the discharge pipes J through to the other end of the tank and

consequent.yTHegsteiRer B 138ushP ALGRci Bbdadicof |fﬂ§|e¥éﬁgl€%s‘hi%{%/}e%§

biofilter size hape and elevation relative to

necessary i rdifficudltoraca@ssw a sufficient vol ume of water fromthe bottom of
the tank, and deliver it to the prefilter B and biofilter C, so as to keep
the bi ofllter charged with water continuously and the bacteria therein

alive, pa. tTlm Icmarywahertﬂ'mndhé biefiiteris d%hﬁrgé&:nﬂf Y tank A28 ¥Reldi an

biofilter, nee s to of f the biofilter dral ne

t her eby kil | ‘ff‘gpct argngemey ?fet?’?él-\ﬁ'?'m"ne% ﬁéthﬁ laasa dleectlyd:elqwetn créateso
area f @ exapyariRfal Wate! oW WHICH isf ESHBIIREA Y the olel éythé hAR shéRk 1S

heavily | oaded with product, whi IS a natur tendenc

tank. 20 7. cisaitinghibesflaw efwatentbroughout the tanky portable, requiring it to
be conpletely disassenbled when transported. Disclosure of the Invention
It is an object of the present invention to provide for a nore efficient

and ef f ectd. \Zawereamknetyat emifdror ﬂawcuﬁmbdatwateradisdiargedi lih® tHee kel §id Yive of
prior art t%n a\‘,stem 25 tﬁescw be'jj1 t%R X\D %JOl?GS PCT/ AUO0/ 00800
. scharge pipes rough to the other end of the tank and consequently dead

spots are created within the tank. )

10 4. Due to the biofilter size, shape and elevation relative to the tank, a large pump
is necessary in order to draw a sufficient volume of water from the bottom of
the tank, and deliver it to the prefiter B and biofilter C, so as to keep the
biofilter charged with water continuously and the bacteria therein alive,
particularly in the off season.

?

16 5. In order to clean the biofilter, the pump needs to be switched off and the
biofilter drained, thereby killing the active bacteria within the biofilter.

6. There is no area for excess or overflow water from the tank to flow to, if the c)
tank is heavily loaded with product, which is a natural tendency of users of the
tank.

20 7.The tank system is not particularly portable, requiring it to be completely
disassembled when transported.

Disclosure of the Invention
It is an object of the present invention to provide for a more efficient and effective

tank system for accommodating aquatic life than the type of prior art tank system
25 described above.



Itis. g preferred object of the invention to provide for a uniform

cross-flow of fluid in a tank systemfor the purposes of accommmbdating

aquatic wdernimsei n. I n accordance with one aspect of the present

invention, there is provided a tank system for accommodatRCEjauepasec |ife

conprising: 5 a holding tank for holding fluid to sustain aquatic life

di sposed therein; a filtering nmeans for~3eceiving extraneous fluid fromthe

hol di ng tagkﬁgtpfgfge Sra(ilug;mthe filtering neans and allowing the fluid to

pass thro frediabj itheririventism : f the filterin ans;

tank di sc@f%%@%}ﬁ fﬁgo rovi de for thtets g@(‘:ﬁ%&% %ﬁr@ “s'&ﬁﬁ‘é‘%?omd n

ext r aneous WV b RYTROSHOLRCRUMMNdating gquatilifeahersis, Si de t her eof

to the top of the filtering means at said one end thereof, and

* recircul aty means _for recirculating the extraneous fluid passed through
the fil tt(yl) %%5"'%&1’?& Wih SRet dspest n the: present smientibh) tHark g d?@\ﬁaédad"%ﬁrko the

hol di ng t&?ktem fmdcémmgaéﬁ{g%atﬁﬁﬁgﬁpi nc) udi ng tank inlet neans
pr

inletting fluid under 1 Sure tWESNS t eri ng means into the
hol di ng tank; wherein said filtering neans is adjacent to the holding tank

and thg t arHeld ows, f.or the natural flow of fluid fromthe
top of the ho‘ﬁg?ggﬁigﬁwﬁﬁgigﬁ% st%ﬁiaﬂuaﬁ%" disposed thereinop of t he
filtering neans, under gravity; and wherein the tank inlet neans is

di sposed ol dipng tank, 20 opposite, and extending
general | ﬁgggﬁ? ei '|ié,5i{sgﬁ°{ ﬁ,‘%gﬂ\,'}@g 4] t’éﬁeﬂ'é%ﬂ%'dtfmrp halding tark atoné endiof
circul at erig Meansoénd |aliodi n t axis in

subst ant |%b$ E [ I% I f‘.‘ | ati onlsrik?{ijgiéwﬂ?iﬁglg’a %@olrtl%mgsﬁeg ihﬁ“@%irﬂeq%ﬁﬁkt‘? nl et
neans, t 0%8 §U$° ﬁ'he g?rmsw@eaaﬁk. Preferably, the tank inlet neans has a
rectilinear arrangenent of inlet nozzles for 25 jetting fluid into said
hol ding t endi ng longitudinally thereof, whereby said rectilinear
arr angemetﬁﬂlé idﬁcg'?p%ﬂ%aé@qgé’"aﬁ’@%wé eudisdhargeand rmbba%@bf a0 eftr@RadLe WO
01/ 01AB5 fiefid froey MY - l,relationship.with said horizontal
axis to generate a I@gt&se%ﬁpea@l'a;ﬁﬁ?%%ﬁ/aspﬁﬁaﬁﬂ%l{hqrg&a@\ﬁleFQP etihe filtaringont al

axis wit F%ﬁﬁﬁi@l@ﬁr@dﬁtﬂeoﬁém@cti ng said cross-flow

recirculating means for recirculating the extraneous fluid passed through the
filtering means, from the other end of said filtering means and to the holding tank

the recirculating: means including tank inlet means for inletting fluid under
15 pressure from the filtering means into the holding tank;

wherein said filtering means is adjacent to the holding tank and the tank discharge

means allows for the natural flow of fluid from the top of the holding tank adjacent
to said one side, to the top of the filtering means, under gravity:

and wherein the tank inlet means is disposed at the base of the holding tank
20 opposite, and extending generally parallel, to the discharge means to provide for a
uniform, circulatory cross-flow of fiuid about a generally central axis in

substantially parallel relationship with said one side and said tank inlet means
throughout the holding tank. |

Preferably, the tank inlet means has a rectilinear arrangement of inlet nozzles for
25 jetting fiuid into said holding tank extending longitudinally thereof, whereby said
rectilinear arangement inlet nozzles js disposed to be marginally offset from true



spiral I% about said central |ongitudinal axis of the holding tank.
Preferably, the holding tank is provided wth opposing end walls, one at
each end 5 of said tank inlet nmeans, said walls providing a surface to
refl ect %0 t axial flow of fluid along said holding tank, thereby
generating transversely and vertically directed eddy curr @TaAtH0/00800al | Y
spaced apart | ocations along the surface of said holding tank to focus
cross-flow of fluid carrying suspended s@t+ds to the top of said holding
tank, adjacent to said one side, between successive eddy currents. 1

0
Pr ef er abl yparalipl relafioriship ithalzid Meribental BRAWCSersStel mgﬁt?é’xiéﬂg]ogfgﬁgﬂfgi al

and longit p wwth each other 10

Y Lnal |y _contiguqus rel ationshi

- cont i nuous’™® Q@sé?géa'gegﬂﬁgqﬂt@héx'ﬁdwﬂﬂlﬁgsaldd'loldﬁ)gdlaek, dirbetingpyaifi ot ss-flowone
hol di ng t W | 1. restrigtion.to an adjacent hol ding

t ank rmdu?%r?ﬁraalt viQSQW%%H%t%V'%“rQW’@?@% gtﬁ'@ P&Hlﬂgitﬁﬂ& means within

adj acent hol ding tank nodules is 15 alternately arranged so that said

| at ent axi LA L0 one sai ol.ding tank nodule is opposingl
di rected rfgﬁefférl%@g’ ?]I'n)e is"glmdﬁ]ﬁ; ﬁ%{s pW%J\ﬁ’ltg\ﬂp%osfﬂgﬁ@ wallsnone:at gg@neng aiyd

hol di nd t asfisaith tarie inlehatesihy SaiERAlE @g%wgg@f%{eﬁfu?%'c&té%ﬂéﬁt{)ﬁ&ﬁ?{gﬁ gl ce

of cach  JWorbidlna el heidincitans. thareby ensratinadransietisy dne b

or eac | '

suspended il el ElriohR, Lol 33REG Ll B0 G ke, a0l atant

. to said one side thereof be ween.¥ u @f& _ 8 ﬂ'}sé WP_SS.” &f rsaid y |

the syst eiolding itank 4o dotws teoss-fok sfonairarajih Bushbhidéd Solids i e top BPANS
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for receivi %cﬁéerfl ow fluid fromthe hol ding tank via the terind means
to maint3f Ing tang adiacentto $aid ane side. between suscessive eddy gumeatsr i bed
threshold 25 level. Preferably, the tank di scharge means includes a
partitjion_to intain separgtion of the contents of the holding tank and
t he fH’t ePF‘?T&%-nQ, P'HFéB& %mwﬁm tank modules argpdisposed: ipsequential, and
wher eby eldngitigitiatly f sentihuon i t i nmLied to cascade
over the ,pgrnlgrrary I)llp an sﬁsﬁﬁgﬂﬁﬁgp%g gggv\rn‘w @hggﬁgha?ﬁ? A F?B&'?'ﬁﬁ"s 30
means. WOP@3gage7 bstwesn e dicddisgotanksmodules, whereby fluid in one holding tank

module can flow without restriction to an adjacent holding tank module, and vice
versa, and wherein said tank inlet means within adjacent holding tank modules is

15 alternately arranged so that said latent axial flow of fluid in one said holding tank
module is opposingly directed relative to said latent ~axial flow of fluid in an
adjacent said holding tank module, thereby generating transversely and vertically
directed eddy currents at axially spaced apart locations along the surface of each
sald holding tank module to focus cross-flow of fluid carrying suspended solids to

20 the top of respective said holding tanks, adjacent to said one side thereof between
successive eddy currents.

Preferably, the system .includes a buffer tank communicating with the filtering

means for receiving overflow fluid from the holding tank via the filtering means to

maintain the fluid passing through the filtering means at a prescribed threshold
25 level.

Preferably, the tank discharge means includes a partition to maintain separation

of the contents of the holding tank and the filtering means, and a primary lip at the

top of the partition, whereby extraneous fluid from the holding tank is permitted to

cascade over the primary lip and subsequently pass down through the filtering
30 means.

)



Preferably, the filtering nmeans includes a prefilter disposed adjacent to
the primary lip for extracting solids fromthe liquid on it cascadi ng over

the prinweoligyesprior to passing through to the filtering neans.
Preferably, the prefilter includes a flow diverting neans%@’&pwmﬂohnd

reverse the 5 flow of liquid fromthe cascading flow over the primary lip
so that a reversing and opposing |iqui d5f1 ow i s created adj acent the

cascadi ng I'-f’l ?W Hyor’? t h% primary lip. In this manner, the reversing |iquid
flow acts T'&'¢EPHk itggng nmerasc inchudtsn @ fﬁreﬂﬂérOdisp&élﬁ%H;%nt to the
tracti ng neans

extracti orypy f I filter includes a solids ex

- havi ng anrbinn ée Iﬁ%bcégrq}atrc@ﬁg%gd% ﬁrém&g%%ﬁﬂﬁ"%goﬂ it saseading over thesprimasy lip
retai ned tpioréo passingfthraughyto ﬂ'\@fﬁlt@ﬁﬁbirhé%g i ncl udes a secondary lip

* di sposed adj acent to the Teversing |ITqul ?'I ow and renote fromthe primry

lip, the relative height of the secondary lip being |ess than the height

of the priRrefeyablypttied pAsilte? ihadlGHbd 'ﬁ%ﬁ'ﬁ cascading of the
" reversing_l i gql;; dy% owpt hereé@ggagigaf?ﬁo eﬁgﬁﬁg dt% @59'313%9H§"Fﬁec Bei ng
means. | gﬂg\fy rligict érom the gaseming flavpever thie pﬂimlal_@][lﬁﬁ%lthét_rﬁfﬁ‘é\feirélﬂg aner e
is provi : I, ting,aquatic life conprising:
Pr ef er abl zszgﬂ? g%@“@;ﬂé\gﬁ? ? g&%&'ﬁf’?%ﬁ%ﬂmg flowifrogn thanprimanntip. Ina
hol di ng t thik marmenothd reyerding fiquid fidie betd toPBHsihi s i d therein; 20
a filteri n‘?p neans, for receilv?ng extrarralgtostr}s il urdﬁpé%f#\e@gi%gﬁéﬁaprf&“fg’ﬁk at
one end BYPIRMent FU¥RP-neans and allowing the fluid to pass through a

filtering mediumto another end of the filtering neans; tank di scharge

nmeans too‘gyr?gvi for the _di scharge and passage of the extraneous fluid
fram sai @ the\wrefiten dneludest a ssolitlst iextractimg means  halihd 149 likfep

PCT/ A90/ Q¥ 3R¥htin | t 4 f or. .r ecj r.c‘%l)r ting the extraneous
fluid passed thrg&gﬁ%?gfbgwngiwvgpﬁ%ﬁ?g?sfﬁﬁ’ﬁ tg?f te the bottom of
sa!d filtering_neans to sai d hoIding_ tank; wherein said filtering nmeans is
adj acent preférably, hﬂléj'ﬂ?gﬁﬁé’l“‘fnaﬂgeéaédsé@or}ll&ary lip disposed adjacent to the
reversing liquid flow and remote from the primary lip, the relative height of the
secondary lip being less than the height of the primary lip so as to facilitate
subsequent cascading of the reversing liquid flow thereover and into ihe one end
1S of the filtering means.

In accordance with a second aspect of the present invention, there is provided a
system for accommodating aquatic life comprising:

) Preferably, a tank system for accommodating aquatic life comprising:
a holding tank for holding fluid to sustain aquatic life disposed therein;

20  a filtering means for receiving extraneous fluid from said holding tank at one end

of the filtering means and allowing the fluid to pass through a filtering medium to
another end of the filtering means;

tank discharge means to provide for the discharge and passage of the extraneous
fluid from said holding tank to the top of said filtering means:



5:di scharge neans allows for the natural flow of fluid fromthe top of said
hol di nd‘ tank adjacent to said one side, to the top of said filtering
means, under gravity; and wherein a buffer tank is adapted to comunicate
wi th sai dwﬁdh??'s”g means for receiving over flow fluid fromsaid hol di ng
tank via said filteri ng means to maintain the fluid passi RGTAT0800800sai o
filtering means at a prescribed threshold level. 10 In accordance with a
third aspect of the present invention, t+fre is provided a nethod for
“accommodat i ng acl]uati c life, conprising: discharging fluid fromthe top of a
hol di ng t afkCireulating wheans |for decirculdtingh thi extrapebié duidBAs8Ed Ctrﬁd?.i@e%'aid
filtering ﬁu& h@g@%ﬁ%eﬁogom t h% 3 scbgﬁrpg_‘ed fluid; 15 recirculating
filtered flUFd 1$1t COHRIOXImate bet m ofjsaigHfilfeginggmeans to saidnholding op
at one sidears: the holding tank; filtering discharged fluid under the flow
of gravity; recirculating filtered fluid to the bottom of the hol ding tank;
and inletting filtered fluid into the tank under pressure at a position

bstant i iRrO bligat N0S it | . th luid i
i schar ged Temny naey Shefif ! feefe OUREER 16 SR SRiding el &hdrsaid tank
cr oss- f bowdisthérgs theanscatiows dort theongtaraitfigw of Ralddires ﬂ-{eawg S8l Fbidin
general ly %Ikl zontal .axis,in substantially parallel relationship to san
one si de. (ﬁcﬁ%i%golﬁﬁ’ R8BSR do the top ¢frsaid fikening mespsnendergravity;udes

mai ntaining the directional flow of fluid during filtering fromthe top of

t he hol di ngl?qi arﬁk? and gr ent i n%fb ck flow, even when excessive discharge
vol unes of T1Y WNEre'D:R, PUber Lnk iSradapteq;ta seMABINiGate With-seid fittedng merns farhe
met hod f urigdelving eVveeaswali | I NG ' lyid 5 out
during the fil t-egr]i ng ﬁand reﬁﬁ?’% ?Piﬁr(?édi@?gép@ Wﬁ&%’@@@@ @ahﬁiﬁﬁ'&?'ﬁg"“

vol unes  dheffiuid passingdhraligh said diltering meamseati xplesyribed tHrashdld tevdicessi ve \)
fluid back during the filtering and recircul ati ng steps, -as the excessive -
di scharge volunes are dimnished. Preferably, the nethod includes

pr ef i [Cr ilRgaceordance with whthifd aspea wofithg presehtirention, there is provided a

method for accommodating aquatic life, comprising:-

discharging fiuid from the top of a holding tank filled with fluid in which aquatic life
may be disposed:;

filtering out impurities from the discharged fluid;

15 recirculating filtered fluid back into the holding tank;
discharging fluid from the top at one side of the holding tank: )
filtering discharged fluid under the flow of gravity;

recirculating filtered fluid to the bottom of the holding tank: and

inletting filtered fluid into the tank under pressure at a position substantially
20 opposite to the position from where the fluid is discharged from the holding tank,
so that a uniform, circulatory cross-flow of fluid is created throughout the holding

tank about a generally horizontal axis in substantially parallel relationship to said
one side.



10,0of fluid fromthe holding tank, prior to main filtering thereof. In
accordance with a fourth aspect of the present invention, there is provided
a net hodyH@yafggommodat i ng aquatic life, conprising: discharging fluid
froma top of the holding tank filled with fluid in which BEU/AU080M8DG e nay
be di sposed; 15 filtering out inpurities fromthe discharged fl uid,
recirculating filtered fluid back into ¢We holding tank; discharging fluid
fromthe top of the holding tank; filtering discharged fluid under the

flow of grRtefeablunthentiethod inciades enaintaiing aha! difdcasnal AbwUbF AdId tlihe
fllterlngﬁlé} gtsf} { f t hIq(]l_ng 20 tank and preventing back Tl A
even when e&c@ 6@ ﬁf)%g%ngh% dipg tank rand prevepting backoliew, Biveh iiiseri he

hol di ng tmesbl"e&ﬁ%ﬂéi?ﬁggl @é‘of‘ﬂfxiﬁf ”‘aﬁﬁéeéﬁﬁﬁ?é Eheq Bélg?negr; i nventi on,

. there is provided a ne or acconmodat | rising: WO
01/ 01765 PC'T/ AUOO/ 00800 -8 discharging fluid fromthe top of a hol ding

tank fill qereférigBi/ sk Ghé ' ' Ife .may be disposed; filtering
. out inpurit es fB lry](c')rtnIl*I'{ ﬁ%é'ﬂfﬁﬁgﬁgﬁaﬁwd&%a%mF@@F?&Fg?'wéﬁ'?s exeeesive fuidd
back it o Qutglunipgdhe diltering andredirsolating istepsf Whésl e&&@é@i\tré‘ﬁ'srcﬂggg bilifne
hol di ng t;l?lfkyil ltering,di Bcha ged flurd under the tlow o% ar |¥y; ar?d
aut omat i cal MY CAThRAYIYNIEre HEL wipmatically fessdingithe excassivef fiuid draick giusing
reci r cul athadfiitesingPandh@Rgi [ i r .of fluid are
encount er ed a;.ld autgmatigglmlﬁgﬁ§eéeltgP%'ggg@eg%%%sswgsdﬁcuhia@%a‘ﬁq{”’%?i?f&
filteri ngdémli"'$"&,q-rcul ating 10 steps, as the excessive discharge vol unes
are dimnished. Brief Description of the Drawings Figure 1 is an isonetric
schematic diagramof a typical prior art tank system Figure 2 is a plan
vi ew of aFreferablysthermethoddndudes peefilieting tsofidé fro te fumsl diRRg ;digiihggqjﬁ%B is
2 1 9%0°! BY bidWorftné AidiAg tonk! BrEMd M nterimgdherear. O 7 O FTIUrE )

In accordance with a fourth aspect of the present invention, there is provided a
method for accommodating aquatic life, comprising:-

discharging fluid from a top of the holding tank filled with fluid in which aquatic life
may be disposed:

15 filtering out impuﬁties from the discharged fluid;
recirculating filtered fiuid back into the holding tank;
discharging fluid from the top of the holding tank:
filtering discharged fluid under the flow of gravity; and

maintaining the directional flow of fluid during filtering from the top of the holding
20 | tank and preventing back fiow, even when excessive discharge volumes of fluid
occur by over filling the holding tank.

In accordance with a fifth aspect of the present invention, there is provided a
method for accommodating aquatic life, comprising:-



15.2; Eigure 4 is an end el evation of the tank system shown in Figures 2
and 3, taken fromthe services end of the tank; Figure 5is a
cross-sectional end view of the tank systemtaken al ong section B-B of
Figure 2w@0/éi7gsire 6 is a schematic isonetric view of the hol ding tank
showing the uniform circulatory cross-flow of fluid and t RET/AZ®0/00800 of
epheneral eddy currents as a result of the latent axial flow of fluid and
reflection of same within the holding tafk; V V1/V1GQ ) PCT/ AllI00/00800 -9
Figure 7 is a schematic side elevation of the holding tank show ng the

spi ral | i n@lisehargtng fsid frem the top obaihaldihg eaniofilléd With .84 3 W@TH Qqﬁ%}ﬁtfl'f

hori zont alm%éba AL9 ted\(\,hi ch the wuniform circulatory cross-tlow'o ['8i d

i s created; “Fi gu‘?u '$ a schematic isonetric view showing the |ocation of
three tank systenms 5 operated in parallel to each other, in accordance
wth the fj odiment: Fiqure 9 is a cross sectional end view of the

t hree tanbgéﬁéggﬂ;gmp‘i‘r '%W’gﬁg;d'sﬁ%ﬂeéﬂyiﬁ:i s a schematic cross sectional
el evation of a snmaller version display and research tank systemin
accordance with the secqond, enbodi nent; Figure 11 is a plan view of Figure
10; 10 Fi ﬁﬁ’r&“?aé'ﬂgsﬁ@fﬁarﬁ]midaba%@wmholg?ngatarck; but showing the lids in

pl ace; Figure 13 is a schematic side elevation showing the relative

di mansjﬁonai oé the tank system and the arrangenment of certain elenments

t hereof | iSghRtging Adid fipmithe top of theoheldingstamkpent Fi gure 14 is a set of
orthographically projected views of a biofilter elenment for use 15 in the
biofifter_of L a smaller tank system as described in the second enbodi nent,
wher ei n: T{egincdisaharged fluld yader thedflowof gravityeandar of the el enent; Figure
14b is a cross sectional end elevation of the elenent; Figure 14c is a

plan view qQf the ?Ierrent;_ , )
automatically channelling excessive fluid out during the filtering and recirculating

steps when excessive discharge volumes of fluid are encountered and

automatically feeding the excessive fluid back during filtering and recirculating
10 steps, as the excessive discharge volumes are diminished.

Brief Description of the Drawings
Figure 1 is an isometric schematic diagram of a typical prior art tank system:;
Figure 2 is a plan view of a tank system in accordance with the‘ first embodiment;

Figure 3 is a side elevation of the tank system taken along section A-A of Figure )
15 2;

Figure 4 is an end elevation of the tank system shown in Figures 2 and 3, taken
from the services end of the tank:

Figure § is a cross-sectional end view of the tank system taken along section B-B
of Figure 2;

20 Figure 6 is a schematic isometric view of the holding tank showing the uniform
circulatory cross-flow of fluid and the location of ephemeral eddy currents as a
result of the latent axial flow of flid and reflection of same within the holding tank:



20,Figure 14d is a side elevation of the front of the elenent; Figure 15 is
a schematic side view of the tank systemsimlar to that of Figure 13, but
vi ewed asvefrrdredot her side of the tank; WO 01/01765 PCl/Aﬁ%E/g%OO -10
Figure 16 is a sinilar viewto Figure 13, but showi ng nore" GEAEI0088 oy e
17 is a schematic plan view show ng the srrangerrent of the primry
filtration system and the hol ding water “FPecircul ati on systemin accordance

with the ' ioent .. 5 Figure 18 is an end view of an alternative
tank syst efn@&é’gg%gé) g&ﬁ%@%tﬂd%%rwahen afrthediaiding tank showhd g
¢ pi&ifing

hol di ng sheffédticfhthe fatb i ' 0, ei ther side of the
biofilter; Figure, 19 i gigk:g?g@g@glgﬁ 'gelr@fveeg‘loatﬁe\h%%fa'% akout which dne as

vi ewed frdl'ﬁ’%@h§§9waiqmdﬁ0$3iﬂogdfﬂui¢isd!§at@ugure 20 is a side elevation of
Figures 18 and 19; Figure 21 is a simlar viewas to Figure 19 but view ng
the holding tanks fromthe top; Figure 22 is an isonetric view of a

recti | i nedngurenk isg schematicdsomettnviewdHdwi aent, 15 Figure
23 is % pI0 %f'egw of Fi gﬁ{;e 22; Figure 24 i@ggﬁgrgﬁggﬁggﬁ%ﬁam‘sﬁ $s 22
and 23~ Fi %%rr S"ipér%{eg £peb ofhar, in 2scondance wigh ithe first eehistdicn@Rk systemin
accordance wth a fifth enbodinment; Figure 26 is a plan view of Figure 25;
20 Fi guregﬂ if?a£ersEecti_ve vi ew of an el ongated annular tank systemin
accor dance 'SH'EP '§ &PE0SH sectienrlrns view afithe tir@ei tanks BE 3hoWnaW Fidursigjur e 27;
17 W UL/UL /O PC 7A1J00/00800 -11-

Figure 10 is a schematic cross sectional elevation of a smaller version display and
research tank system in accordance with the second embodiment:

Figure 11 is a plan view of Figure 10;
10 Figure 12 is a similar view to Figure 11 but showing the lids in place:
Figure 13 is a schematic side elevation showing the relative dimensions of the

tank system and the arrangement of certain elements thereof in accordance with
the second embodiment;

Figure 14 is a set of orthographically projected views of a biofilter element for use

15 in the biofilter of a smaller tank system as described in the second embodiment
. ) wherein:

Figure 14a is a side elevation of the rear of the element;
Figure 14b is a cross sectional end elevation of the element:
Figure 14c is a plan view of the element;

20 Figure 14d is a side elevation of the front of the element;

Figure 15 is a schematic side view of the tank system similar to that of Figure 13
but viewed as of the other side of the tank;



Figure 29 is a plan view of a zig-zag rectilinear tank systemin accordance
with a 'seventh enbodinent; and Figure 30 is a plan view of a convol uted
tank systemin accordance with an eighth enbodinent. 5 Best Mde(s) For

Carryi ng wdb1/diyes | nvention The first enbodi nent is direct e‘ic‘r% b/dssest tank
systemfor fish as shown in Figures 2 through to 7 that is sufficrently

|large to efficiently handl e volunmes of fish on a relatively |large scale
for conmmercial purposes. The tank systeﬁﬂéo conprises a large nmain tank 11
that is divided into a holding 10 tank 15 and a filtering neans area 17 by
an i nner phiaurei16ns gesimilapyiew & Figusadis but showingemoendetal; buf f er tanks 19a
and 19b is provided so that one buffer tank is disposed on either

| ongi tudi nal side of the main tank 11. The tank system 10 includes a main
servi ces aFiguraot7 ds arschemitichplaroviewtshowinacthenamrdagemenhef rthenprimary
operating onents of t tank. These include; 15 a pair of main punps
o a ana 2R 2RaR ysters any e BikbeRVEIe" preliauiion sdstefaccoRiamceaviththe
respect i vetHidf éAboditmérit; 192 and 19b and the filtering neans area 17, and
by correspondi ng pipes on the outlet side to the main tank 11 for
recirculating fluid throughout the main tank 11 via the buffer tanks and

fiiter! 5o FRRRsaB iStn 8nd WA SR Aftemativ Bnk'GydtBATH adbdrdfndehith d thid' 02

fracti onator, vv_hlc fun_ctlons as a solirds extracting neansS or prote
ski mrer 25gmbhdimenteforsdigplaying \amdc holding ehelifiste dn vialdiag tamks | disposediop 102

to the suct,,0 ibe. 103 of. a prefilter 104; a discharge chanber 105,

which is s%}mﬁr}isz%é)mﬁ?a?'f’ﬁﬁtﬂ"outlet fromthe protein 25 skimer 25 via an
~outlet pipe 73, for discharging ozone and ot her gases entrained into the
wat er by the prqtein_skinmrer during fractionatjon process; WO Q1/01765

PCT/ AUCYY 0%55839 215, & FRSY 58%?%‘?aanIQHsV'PW Pﬁéh?oﬁa ofYSemy FﬁeW%‘f’P@rf’%’?stem)
i ncl udi ng errszoh thie ROIdiky fgpkeat i ve coil 75 di sposed in the discharge :
chanber 105, a condenser (not shown) and a conpressor (not shown); and

10 Figure 20 is a side elevation of Figures 18 and 19;

Figure 21 is a similar view as to Figuré 19 but viewing the holding tanks from the
top;

Figure 22 'is an isometric view of a rectilinear tank system in accordance with a
fourth embodiment;

15 Figure 23 is a plan view of Figure 22;
Figure 24 is a side elevation of Figures 22 and 23;

Figure 25 is a perspective view of a regular annular tank system in accordance
with a fifth embodiment;

Figure 26 is a plan view of Figure 25;

20 Figure 27 is a perspective view of an elongated annular tank system in
accordance with a sixth embodiment;

Figure 28 is a plan view of Figure 27;



an.air conpressor 106 which is connected to an outlet pipe 59 disposed

al ong 5 the bottomof the filteri ng neans area 17. The main punps 21,
protei n skivwarex25 and fluid cooler neans are all di sposedpcphusiisgnd Of
the system 10, adjacent to the end wall 11 a of the main tank, In a
separate services conpartnent. The i nner.&.ggrt Ition 13 maintains separation

of the contents of the holding tank 15~ and the filtering neans area 17

and has a @@Jé g%schaqqae mean% surmount ed.. thereon, The tank discharge
means comﬁ 548 5P EPView 9T 2219230 rectilipeattank system iaccardance pith a
respect i veeyehil dinbadiménerip@si Ng upper edges of a chanber 107 which forns
part of the prefilter 104. The tank di scharge neans effectively provides a

knife edge by virtue of the 15 primary |lip 29a over which water may

" cascade aFjyFeTOIEA bidh vieWdt BebAvoRtsH 4k %{sg&hgb&g%&d@gm% d%eﬁqg%'gbyﬁpper

filtering neans area 1/, over the secondary

drip trayembodimmenbring neans in the formof a biofilter 31 is disposed in
- the area 17. The biofilter 31 is of known design, consisting of a bionmass
conprising a nultitude of 20 bioballs within which active bacteria may

grow. $heBestMode(s) FaisCamrying OutUFhe Irpasitiowt er and fluid flow ng through
the biofilter of ammonia and nitrite, which is excreted by the shellfish
or other aquatic animals contained within the holding tank. Thus, the

bi of i | t er TBe first fesnbsdisventnisodirested fowdrasi ! f bRR for

the water_23 @g t.ai neci[ f,msn the haol di g@ﬁt@aﬁtﬁﬁm%gﬂggf??%ﬁgqé%é%\%i 'be

shel | fi shf {9Ures 2&3%&9 ma dhat is|sufligiently Eege to effisiamthrdendieheolumesiof fishs

fl ow of r ' : iltering neans area 17 is
O ETelatY (g8 Rl or LB tmertialfurbited 3

prqvided by filling th cient -13- water 23 to allow
it to continuously cascade over the primary lip 29. Thus, the discharge

B : OVe sy L Re e
Cont 1 nuous Lo Fr gt ne Conertes flerh oefhark et T hditlnr o hitag
to thtd gankad§ ang aofiteringioneank afeachar by amanmer pafitionhasn A pdi @' e 5
of the drguLRSinallySxaidihg buleP$ars 165 Sid G9baL prcglvic?elcfl S5 that one buffer

tank is disposed on either longitudinal side of the main tank 11.

The tank system 10 includes a main services area 101 at one end thereof, which
accommodates the main operating components of the tank. These include:

15 e« a pair of main pumps 21a and 21b connected by a network of pipes on the
inlet side to the respective buffer tanks 19a and 19b and the filtering means
) area 17, and by corresponding pipes on the outlet side to the main tank 11 for

recirculating fiuid throughout the main tank 11 via the buffer tanks and filtering
means; :

20 e a supplementary filtering means in the form of a foam fractionator, which
functions as a solids extracting means or protein skimmer 25, the inlet side of

which is connected via an auxiliary pump 102 to the suction pipe 103 of a
prefilter 104;

» adischarge chamber 105, which is supplied with fluid outlet from the protein
25 skimmer 25 via an outlet pipe 73, for discharging ozone and other gases
entrained into the water by the protein skimmer during fractionation process;



ang is,{)ositioned generally centrally within the chanber 107 so that the
ext er na surface of the pipe extends longitudinally along the chanber in
paral l el spaced relationship to the walls of the chanber. In this manner,
a convol W@@1/0pssageway i s defined for water flow ng overpEhgdoGodoh t e
primary lip 29a. The 10 passageway is' defined between the anterior wall of
the chanber that is contiguous with th_e1%[i mary lip 29a and the anterior
of the suction pipe 103, then nound the Dottom of the pipe 103 through the

space betwee bottom of the pjpe and the bottom of the chanber, and
t hen up th'ro%gﬂ&ﬁhréo%lﬁéé‘%e% Ny #%Qgﬁfﬂgmﬁpﬁw&ﬂmwndﬂdingea copkerid)3

' dth t @k i i ts ] d [ i 29b.
The boci 1 oneuaporattyel cbiliab dispdsedihdHe Wschiped thimbaf 198 ANERaknsel atm of
the chanber ShOWn) @nelsa sompoessdir (ot showvnjpand that diverts and reverses the

flow of water fromthe cascading flow over the primary lip 29a, so that a

reversing and opposing liquid flowis created at the posterior side of the '

chanber dier eanlajr &mpdessoriostwhiches eassactt oQBH YA b4 D-
Thi s reversi féﬁ)w e%s#éﬁs%ﬂue,ntly cascades gggF§%$eF9mﬁﬁdggggggta'%’%&t he
chanbeP, ovel™ Reitorm gdierng peangareantyort ant |y, the reversing and
opposing flow of water within the chanber 107 functions to separate and
retain solids ipn the convoluted flow around the pipe 103 25 in order to

al | ow t herEJTEH BYMPR2EdPIYein skimmes 25f and fivid ¢aglersmeans b @lindispesei ded
in the inkepni n fathe inlet hol is such that the
hol es are | oggtée}ga gi:? ﬁ%%&gtgﬂ 393??@%{‘%&/‘5{!3& ‘Fg‘f?a Iﬁﬁﬁteemam tank.fin@ of
t he pi pe separatésendtes compagmeritati vely cl osely spaced apart at, for
exanple, 50 mllinmetre intervals at the end of the pipe 30 farthest from

the services end 101 of the tank system and gradually increasing in WO
01/ 01765 PoF/ime0paanion 13 mbistains sebaratior; of R EEMeAtsEnBINdIdiRB AR 18Par !
en : e

| oofoP 2R TR Y mihRe 19 and,Ras"s Sk Uscharge means sumounted
thereon. The tank discharge means comprises a primary lip 28a and a secondary
lip 29b, the lips respectively forming the opposing upper edges of a chamber 107
which forms part of the prefilter 104.

The tank discharge means effectively provides a knife edge by virtue of the

15 primary lip 29a over which water may cascade and a sequential flow path to guide
fluid to the middle of the filtering means area 17, over the secondary lip 29b and a
‘v’ shaped upper drip tray 47.

Filtering means in the form of a biofilter 31 is disposed in the area 17. The
biofilter 31 is of known design, consisting of a biomass comprising a multitude of
20 Dbioballs within which active bacteria may grow.

The bacteria feeds on and thus cleans water and fluid flowing through the biofilter
of ammonia and nitrite, which is éxcreted by the shellfish or other aquatic animals
contained within the holding tank. Thus, the biofilter 31 performs an important

filtering and cleansing function for the water 23 contained within the holding tank
25 portion 15 when live shellfish is disposed therein.

In the present embodiment the continuous flow of water from the holding tank 15
to the filtering means area 17 is provided by filling the holding tank with sufficient



milinmetres, however all of these dinensions may vary, dependi ng upon the
particu1ar flowrate of the water through the prefilter 104, desired to be
achieved 5 and the particular type of aquatic life that isrececuvwoeased
within the main tank 11. The prefilter 104 is disposed i nmediately

adj acent to the 'v-shaped' upper drip <13y 47, which accommpdates a

repl aceabl e wat er perneable mat (not shown) therein. The upper drip tray

47 is posiwiatere@3sto 4llo%t ittthcottingbi | f o brinhsn/b ntiguous W th
the posterior, side of thle_secondaPyglF’i%%%gg,e %@?E%h’ﬁ%’yr'&/égsitﬁuﬁ»%m ow
of water cASCHARE BiRanstnalies vpondtissharginganeten aoirbiethentoldify BARMS i

Figure 5 o | osterior.of th condary lip 29b forns a
f1ap whi opEoREHUSULHEN Fbm IO 182 3 Bie biding bk 15 cenmegiatelytadiacentyto thee
" chanber 10grimady lip @Stofdlie Ptk disehargRRAehRsl i n position by a plurality of

15 cross-braces 108 which transversely span the top of the filtering nmeans
area 17. Each cross-brace 108 is fixed at one end to the partition 13 and

" at the St hks shown haFigbe 5of ' | A i, 11.. The top
of each cross-brace 108 i 5 gi? taréciﬁilngl?’l @ei%%]tl‘leéﬂé% 1§§ lgér?gl(a&éq fjameter
rect angul #NYG & Basitigapd generally eendralipavithin ither chaniber 107t sé Heatchard@sma?

therein a 2V z e r ot e diate 20 the remainjing portion of the
brace, cl on‘;(satear%l %eoofﬂ‘geogfpge&\%gﬁﬁs ﬁn%{{uﬁ'\%ﬂ a?"’t"ﬂéhﬁﬁi‘émbﬁerr'@ypamllehepmed The
upper dri petationship its theowvalld ofi the achd it i ong

posterior side 47b .of éhe 3{9 These hol ergbgflre m %‘%e Eg?abargi gé)ge?l&eéj[ I ons
al ong t he PASTRIRWEY D delned ipr water flowing eveetheotopwett the primanyt g 20g. tieough
o oa of "aoerariiay IS Uy TBafecry (L IniehOR, el o), R SheMi i ot
11 a of tKeNHAKAUS wilk the priMaryrlipa29a ahd the @ténibrofahe RUctiBs Pise'9bs Ugeha!

extent of .t t b nne ect gngul ar shaped recesses 48 are
defined b& %%%?W%‘? "Z‘?E&PF 03 thzo S8R2¢R, batweamthe bettemn of the
suf fi ci enpipe spricti® botiomt B the RABNMEIE 2Rl iR &B!thgcé@[haﬁeotsﬁgcé Orﬂggﬁieﬂt ain

30 a gap 43, within the filtering nmeans area 17 ddja
surface oP€Ween (he posterigr of thepipe 493 andrtheipteterinrowathithatisneshtiayioul e

reCesgBc withfthe sexphdary Iip@dH\U00/ 00800

The positioning of the suction pipe 103 relative to the walls and bottom of the
chamber 107 forms a flow diverting means that diverts and reverses the flow of
water from the cascading flow over the primary lip 293, so that a reversing and
opposing liquid flow is created at the posterior side of the chamber directly
20 adjacent to the cascading flow from the primary lip. This reversing flow

subsequently cascades posteriorly with respect to the chamber, over the
secondary fip 229b.

Importantly, the reversing and opposing flow of water within the chamber 107
functions to separate and retain solids in the convoluted flow around the pipe 103

25 in order to allow them to be extracted by a series of inlet holes (not shown)
provided in the inlet pipe 103.

The arrangement of the inlet holes is such that the holes are located at spaced
apart intervals along the anterior surface of the pipe 103, the holes being relatively
closely spaced apart at, for example, 50 millimetre intervals at the end of the pipe
30 farthest from the services end 101 of the tank system, and gradually increasing in



-15 CO2 gases and the like fromthe filtering neans area, which are the
by-products of the active bacteria of the biofilter. The cross-braces 108,
chanber 107 and tray 47 are all nade fromplastic. The <cross-braces are

spaced a%h/wgici ently to support the weight of the chanber 5 107 and
tray 47 when y are filled with water. The area beneath PE®AtWerodses 107

and the drip tray 47 is filled with bioballs 32 to a height bel ow the
cross-braces 108, which are covered by ailg¢lanar perforated |ower drip tray
34. The lower tray 34 is covered with a plastic nenbrane and is divided

I nt 0 separspacin ' Sfonekam t R ' ' ' f t.he
:‘i I teri Ircl)g ?L% r're%ﬁ%, ,gr eg 1?&9_2'_23 rlhg\l/\rggﬂ?% %ﬁ?ﬁg%l 'hgf}%@@?‘;ﬁ%fr@g Q—JQ?QIQ@ I n

order to &Ralie servieastendiblA1-agThasinletdolesnare stypicaligl bf of didifetearéf Bi On
13 al on =y i ne.spaced from.t he i nner surface of the outside
val | 11a gfjiﬂgﬁgsopﬁg’revéfg%i of Je5E diensions, may anje slependinguwepen tthe

t d tparticalbt fldweratd lof the i Bl \ : '
ray an A8t HroLBR thlé,ﬁremté}gma% er.ﬁ%@@ﬁ%%ﬁ@é@g g

pi pes quentjally disposed in 15 axial alignment, i'n
bet weer? t f?é"c{)h't"si’ %&fﬁyaqaf agyatindife that: istacsormirBodated withia the ¢6&iR thakt he

services agqea end 101 of the tank system serves as a water suction line 61 -
for draining the filtering nmeans area of liquid fromthe bottom of the
area 17. The other pipe serves as a water balancing line 62 between the

filteri 7: i ks. 19 and il 20 d i bed i
ot e det o T, BreneF 3 0liis b ey inlddiatelly ARiasanf W the iv-shapag: WpRAT dnp pes
whi ch is trayi 45t whichcaccomirediates hhmmaééamerwaeﬁgberﬁ%ge tbge}?“"?*;‘ﬁ‘eﬁr gﬁcﬁ%j fer

tanks 19, .in a ner that will be described in air
outlet pi JEEH- F?R%I@Geﬂidéﬁﬁ’o%@d 47 Jecnasitianed swthatithaaritenor side of ithe ar ing

neans4@r e 'y L ' 4 ct to . the water,

suct i og I i@giﬂgl-lzégl%\&lﬁgﬁgé‘g?%%@ggﬁef’gﬁfh%r%%o‘ﬂg%g @nggﬁe‘”&&{%l?y "EVEPSIng The )

ai r out | efloyi gfewstercsassades anestthet seddndarndipeanid vetd thegirhatdi Aglswm of
‘he

the filteg -y d.parallel relationship to wat er
sucti on IF@%% anﬁe\?ég‘%éaf‘%%?%%%cf."ﬁ & secafdary Uip#ah fofms afamwhiober i es
of outl et sumnalngs e atat Hmadithe drieAcosideld7dof theitrayor Preferably oxygen,
suppl i ed under pressure fromthe conpressor 106 is

The chamber 107 and the tray 247 are supported in position by a plurality of

18  cross-braces 108 which transversely span the top of the filtering means area 17.
Each cross-brace 108 is fixed at one end 1o the partition 13 and at the other end
to the outer side wall 11a of the main tank 11. The top of each cross-brace 108 is
particularly configured so as to define a rectangular recess adjacent to the
partition 13 to seat the chamber 107 therein and a ‘'v-shape’ recess intermediate

20 the remaining portion of the brace, closer to the side wall 11a to seat the upper )
tray 47 therein.

The upper drip tray 47 is provided with a plurality of holes along the posterior side
47b of the ‘v'. These holes are provided at various locations along the side 47b to
allow for the transfer of water gravitating through the mat, into the filtering means
25 area. The tray is also provided with a series of posterior flaps 47¢ which
surmount the top of the outside wall 11a of the main tank 11 at periodical
locations along the longitudinal extent of the wall. In this manner, rectangular
shaped recesses 48 are defined between the flaps 47c¢, the recesses having an
inner end sufficiently spaced from the inner edge of the wall 11a so as to maintain
30 a gap 43 within the filtering means area 17 adjacent to the inner surface of the
wall 11a. The gap 43 is provided and maintained bv the recessas 48 far vantina



30;injected.into the filtering neans area. Accordingly, the conpressor 106
s WO 01/01769 PCT/ AUOO' 00800 -16 connected to the end of the outlet pipe

59 proximad v 'the services area 101 by neans of an air p}@gAﬁsb,@hﬁposed
in the services area 101. QOperation of the bionmass is enhanced by the

supply of air or oxygen thereto. Accorﬁngly, the air outlet nozzles are
di sposed rectilinearly along the air outlet 5 pipe 59 at an oblique angle

rel ative tQ0O} haseebhdYRE IREFIIARH sg as_to inject air or oxygen into
the biofil te% b31 transversely aé’?é@@gmm?ﬁﬂsﬁeﬁgw eéla%by-pmdwcgwfds
the parti the®ctiee banterid of¢heibiofitér. t he nozzl es has an upward conponent so
as to reflect off the wall of the partition and be vented ultimately

through the gap 43 provided adjacent the inner surface of the outside wall

11a. 10 CJheecrosstirscesiiO8pchamtas™ 588! rd ough the wgter

within the biofilter and perneate thqaglagr%;sg,? déuafa"ﬁﬁﬁ{’g&i%ﬁgpﬁﬁem &rom

_ the water CIORSTRages |are; $pa 3PAR wifiicienteto sapporttthetweightesf tedehRBer S
provi dgd hp7idmd tH R 17 and is connected to a

correspondi ng pi pe 60a at roxi %0 the services area. This pi pe
60a can be optionally connected to the 15 conpressor 106 and act as a

however - TTe dreEbeReRth Y cfiamBat IRz ndIREdin Ry 4R Bestinih biopalls Bado
out | et/ i n dieightpreloathencrdss-tsieres 10! vihikh reNdversd by F blaal Fefrotarty

t hr ough bjofjlt 31 and keep the bacteria alive,

t ransgor tlg%ﬁéi"&{rﬂ‘ng‘l' rrihﬁrlP)ﬁ’ﬁR t%)’s@‘éiﬁ covenedr with er plastic mensbraheltandgen or
t r anspor tdiviiéd. infdse L ahat: <1 i La,) fluid jnl ipe to

drain.Liguid 1Fomt h%"ﬁgﬁ'éﬁﬁ'?ﬁgaﬁﬁ‘gﬁ?@ﬁ.ésﬁnpﬂ?npmgentaqt’rtﬁﬁ%hﬁgﬁ . the
pi pe $da Meabs@ieR(ldd Thetlawerttays 34 hatie mtrahbversy xsm il Ofdeg Qut | et

O, e el B4 0B Tl AR I R BB oo s . e
25 funct iremaif spaeed frimdherinper 0ade ofﬁ'i@b'utél!%g “?r";w ?ﬁ @IléhJ ‘ﬂ’%’ﬁ#ﬁﬁé

Consequent| auxiliary punp

operation of th
bot t om of°& %%too&@f'%?{rb&‘eagﬁi’ 45&%‘919_% the\traytand thieamalb114.07 to subsequently
spill over the secondary |ip 229b

The bottom of the filtering means area 17 has two pipes sequentially disposed in
15 axial alignment, intermediately spaced between the outside wall 11a and the
partition 13. The pipe closer to the services area end 101 of the tank system
' serves as a water suction line 61 for draiping the filtering mea:ns area of liquid
from the bottom of the area 17. The other pipe serves as a water balancing line
62 between the filtering means area 17 and the buffer tanks 19 and will be
) 20 de;cn‘bed in more detail later. Both lines 61 and 62 form part of the network of
pipes which is ultimately connected to the main pumps 21a and 21b via the buffer
tanks 19, in a manner that will be described in more detail later.

The air outlet pipe 59 is also disposed towards the bottom half of the filtering
means area 17, but at an elevated position with respect to the water suction line
25 61 and at a position proximate to the outer wall 11a. The air outlet pipe 59
extends substantially the entire longitudinal extent of the filtering means area 17a
in spaced parallel relationship to the water suction line 61 and wate} balancing
line 62, and is provided with a series of outlet nozzles (not shown) through which
air, or preferably oxygen, supplied under pressure from the compressor 106 is
30 injected into the filtering means area. Accordingly, the compressor 106 is



and into the upper drip tray 47 to subsequently gravitate through the
biofilter. In this condition, the remainder of the tank systemis shut
down, without water 30 being circulated through the holding tank 15 into
t he bi of idvoeiﬁ J.WSU U /Ul i bS ?cr/ AUUo/ oosoo -17 In an alternative
arrangement Slil®, in the shut down or transport mode, thePRE/ATO0/0RE 21. o
can sinply be cut down to an operational speed of 25%of its main speed,
which is sufficient to cause a minimal rdBi-rculation of fluid t hrough t he
biofilter in order to keep the biomass alive. Reduction of the speed of the
mai n 5 pumsonpestedotooBi endiafsthe miitleti pipep@ roxirtes 10 dhowepVives bAHIGDH By | N
power usa e tank systemnakjng it an extrenely viable arrangenent

i n which tgﬁeé)r{ﬁ]é{]%agﬂpg@ ‘ﬁsa‘)%’f‘qﬁ%\ﬁﬁ“ﬂﬁ:ﬁ 883 Hb%{m)de. The wat er
suction line 61 is connected to what essentially constitutes at its

pr oxi mal egfipa nifold 109 in the services area 101. The manifold 109
i ncl udes %ﬁﬁ‘?ﬁ' of dhepPigmasss is) gohanaed bydhesuRmly of @ir ok pxygen dhereto.

t ed W0l @te i . : d 21 b
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respectivel val ves 81 operate in the event o power

. The sto
cl ose t heS%@le t@trepﬂeﬁg@%th? Wﬁﬂ'@(ﬁgemm andibe vented atimately threuphfther

t anks 19a hys: level, r.in biofilter 31. 20 In
order to a%#e\‘/% ?‘ﬁ?gmeéf&f e%@,ap:gﬁte tgéf #%rfért %% cgigﬁ?nt"é';%%n ed® a
bal anclthg Genséquentlyy sirt ort deygeppie sbletocriss QF thmﬁﬁ&hé ek within/tRe Hiofiiferl © )
the services area ‘gle?éqe Thi s bal ancing manifold has two arns, one arm 2a
connect ed ?Qﬁ?ﬁ'@ﬁ? Rigmass. aifstrippingammeNa foan thaiweter therein. ar m 82b

connected to the distal end of.the buffer tank 19b. A common branch 82c of
]Ehe 25 rmqipfﬁ]lg? Biﬁqféﬁngr% toggmér?t Lﬂ eou"t‘%%f?nrletbgilpaengigg%sll;rg\e;idgg’ inm{uecpnlt i

uncti ons 0 a A enng
means area 17 and is connected to a corresponding pipe 60a at its proximal end
to the services area. This pipe 80a can be optionally connected to the
15 compressor 106 and act as a second air outlet pipe for cleaning purposes. In
normal operation, however, it is disconnected from the compressor. Alternatively,
the outlet/inlet pipe 59a can be connected differently to recirculate fluid through
the biofilter 31 and keep the bacteria alive, in a shutdown or transport mode of the

rain tank system.

20 Moreover, in this shut down or transport mode, the outlet/inlet pipe §9a acts as a
fiuid inlet pipe to drain liquid from the bottom of the biofilter 31, In this
arrangement, the pipe 60a is connected to the inlet of the auxiliary pump 102 and
the outlet of the auxiliary pump is disconnected from the protein skimmer 25 and
in turn is connected to the suction pipe 103 in the chamber 107, reversing the

25 function of the suction pipe 103 to constitute a fluid outlet pipe. Consequently,
operation of the auxiliary pump 102 draws fluid from the bottom of the biofilter and
feeds it into the chamber 107 to subsequently spill over the secondary lip 229b
and into the upper drip tray 47 to subsequently gravitate through the biofilter.

In this condition, the remainder of the tank system is shut down, without water
30 being circulated through the holding tank 15 into the biofilter.



copmon supply of fluid to the buffer tanks 19 fromthe bottom of the
filtering neans area and bal ancing of the water |evels between the buffer

tanks anwudevisebofilter 31. In normal operation, water WyddRubdifisoo
filteting neans area 17 is kept at a threshold 30 level so thatd?@t may not

backfl ow t hrough the biofilter 31 and o_v:la%_the lips 29 into WO 01/01765
PCT/ Al JOO/ 00800 -18 the holding tank 15 by- neans of the buffer tanks 19a
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wat er fl owt thep bl ofi|ter nsur hat the water |level wthin
the area \? eg&sée}%f %&Hd%rgés%ﬂols ?P%é%ﬁﬁvﬁ E"ﬁ@ HesSghtialht copstibitas @t itsanks.
15 I n pr aproximnal @ndaa ehanifold 09 i tHecer jnt T 15,
excesg water f Iog\L/E over tgg Iipl29 in?ﬂ(\)fi’\c'telﬁce@g?gfq‘lft?}é Q’%.nmlr?g‘i@g%ﬁ&%ter
f|2ws “nt 8 PRE YUrrREFNes 10R3 andh10%e whick ete nesradtivglypeormegtedite the irsoi d
backf | ow ghe¥etfya EHO oIl ' en the.product.is renoyved
fromthe h(_)iledi n E}taﬂg, wﬁ%bm%%% [22% %%%tzi\é\ﬂu §p98"\8?¥iw‘§$ ShsPRWNRY e
in the bofigHfeo?, theebmihch 8i09agandthenisled mipe 170a 26feativkly bﬁﬁsﬁthﬁéﬁﬁﬁﬁwet anks
.19 all ow r to flow back into the filtering neans area and thus back

into the ding tank to replace the water which was displaced by the
product. Once the holding tank is filled with sufficient water, the water

vi It |hi nC ?ﬁgﬁé%aﬁ%ld“f@ Is' diSo fel BY P<pecBivEBLALAbiDeS B0aCand B0 comnobaniC"
15 the buifer tanks 19a and 19_b respectively. The buffer tank outlet pipes 80 are
each connected to the manifold 109 by way of stop valves 81a and 81b
respectively. The stop valves 81 operate in the event of a power failure to close
the outlet pipes 80a and 80b and maintain the level in the buffer tanks 19a and

18b and thus the level of water in the biofilter 31, '

) 20 In order to achieve this effect, the buffer tanks 19 are interconnected by a
balancing manifold 82 at the opposite end of the main tank 11 relative to the
services area 101. This balancing manifold has two arms, one arm 82a
connected to the distal end of the buffer tank 19a and the other arm 82b
connected to the distal end of the buffer tank 19b, A common branch 82c of the

25 manifold is connected to the water balancing line 62, which functic;ns to provide a
common supply of fluid to the buffer tanks 19 from the bottom of the filtering

means area and balancing of the water levels between the buffer tanks and the
biofilter 31.

In normal operation, water within the filtering means area 17 is kept at a threshold
30 level so that it may not backflow through the biofilter 31 and over the lips 29 into



ho} di ng tank, and continuous down flow of water through the biofilter, 25
The buffer tanks 19 are each partitioned into three-discrete conpartnents
83. The conpartnents are arranged sequentially fromthe distal end of the

t ank sy%&nﬁ& he proxi mal end of the tank system relative to the
servi ces ar & 101. Consequently, there is a distal colfArAUNNN08083a, ' an

I nternmedi ate conpartnent 83b and a proximal conpartnment 83c in each buffer
tank, The 30 partitioning of the buffer-tgnks into conmpartnments graduates
the flow of water from the manifold 82, through the respective distal
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15 paraneters, Each of .the conpartnen 83 are provided with alid to
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contents of the holding tank 15, lr\f/\ﬂ{een réglq%?'#(gﬁwgisa%daﬁﬁ’ aéb&%maﬁpon
the volume of ‘water flowing through the biofilter, to ensure that the water level

within the area 17 essentially does not rise above the height of the buffer tanks.

15 In practice, as additional product is loaded into the holding tank 15, excess water
flows over the lip 29 into the biofilter 31. The excess water flows into the buffer
tanks via the interconnecting passageways to avoid backflow of water through the
biofilter 31. When the product is removed from the holding tank, the main pump
21 continues to draw from the water in the bottom of the filtering. means area 17,

20 and thus the buffer tanks 19 allow water to flow back into the filtering means area
and thus back into the holding tank to replace the water which was displaced by )
the product. Once the holding tank is filled with sufficient water, the water will
cascade over the lips 29 again to maintain the cross-flow of water within the
holding tank, and continuous down flow of water through the biofilter,

25 The buffer tanks 19 are each partitioned into three discrete compartments 83,
The compartments are arranged sequentially from the distal end of the tank
system to the proximal end of the tank system, relative to the services area end
101.  Consequently, there is a distal compariment 83a, an intermediate
compartment 83b and a proximal compartment 83¢c in each buffer tank, The

30 partitioning of the buffer tanks into compartments graduates the flow of water from
the manifold 82, through the respective distal compartments 83, and eventually
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20; The .network of pipes connected to the main punps 21 is conpleted to
provide the recirculating neans of the tank system In this regard,
respect iwouayiodt pipes 65a and 65b of the punps 21 are peATioRekoyi @ St op
val ves 85a and 85b respectively to a pair of water inlet lines 67a and 67b
which is situated in the holding tank 13 _ The water inlet lines 67a and
67b formthe water inlet neans of the taﬁk system 25 and conpri se pi pes

ext endi ng ngli ' of t ing tank fromthe proximal end to the
di st al enﬁﬁhﬁiﬁﬂépﬁﬁwaﬁﬁﬁ@#%f ﬁew Y thedpaifepumpstdia and 29, of
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t he wat er !§ Vﬁ“éffqrith'é RIrBOSR.e 5 di sposed to inject water at an oblique angle
relative to the horizontal and vertical, in a substantially upward

direction ggd transversely across the holding tank towards the partition
13. The ndgditiesally, the: buffeetanks)can7be ausedstovigangey the deet aof whtet idithect
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the aquatic environnment for aquatic aninmals within the tank. ) The
position of the water inlet lines 67 relative to the discharge neans is

part i tal ain thei presenbiombodirhént, thé E?d)lim_éﬂi céﬁffpa?tﬁ-.émta'gygp ﬁﬁr&#&%m.@g

wat er floivvvmth n tr}E hol di n? t?n 15 itself. Mreover, the water 1nlet
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15 parameters.

Each of the compartments 83 are provided with a lid to enable access to the
contents thereof, which lid can provide an elevated platform in the closed position

for walking along and accessing the contents of the holding tank 15, when
required.

20 The network of pipes connected to the main pumps 21 is completed to provide the
recirculating means of the tank system. In this regard, respective outlet pipes 65a
and 65b of the pumps 21 are connected via stop valves 85a and 85b respectively
to a pair of water inlet lines 67a and 67b which is situated in the holding tank 15.

The water inlet lines 67a and 67b form the water inlet means of the tank system
25 and comprise pipes extending longitudinally of the holding tank from the proximal
end to the distal end thereof. The water inlet line 67a is disposed at the bottorn of
the holding tank proximate to the partition 13, whereas the water inlet line 67b is

oppositely disposed at the bottom of the tank proximate to the outside wall 11b of
the tank.



towards, the surface of the water 23, then fromthe inner wall 15a to the
partition 20 13 along the top of the holding tank so that part of the water
cascades over the primary lip 29a and part of the water continues to

circul at gygeyaRsong the inner wall 13b of the partition 13 towards the
bottom of the holding tank, and then across the bottom of POTEAYMMIRSESH o

the inner wall 15a. This C|rcul atory notion tends to avoid the creation of
dead spots and allows a uniformcross flr@@#-of 25 treated water throughout

t he hol di \rll\g tank, equally sustaining aquatic animals disposed at any
| ocation wBeH! of the inlehlines 67-ate providechsiitaca sefies deéﬁﬁaﬁléﬁf%ﬁwﬁé%
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cross-flow spirally or "helically about central |ongitudinal axis of
the holding tank. Furthernore, in the present enbodinent, the opposing end

wal |'s of The Ipolsiiond of t ek water | Hrét rg@c | gt | atent_ axi.al
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particularly important in that xt allows for an optimum circulation of water flow

within the holding tank 15 itself. Moreover, the water inlet lines are disposed

15 opposite to and extend generally parallel with the tank discharge means and have
their outlet nozzles directed so that water tends to move in a circular cross flow
manner about a substantially horizontal axis. Thus water, when jetted from the
water inlet lines 67, tends to flow up along the inner face of the out wall 15a
towards the surface of the water 23, then from the inner wall 15a to the partition

20 13 along the top of the holding tank so that part of the water cascades over the
primary lip 29a and part of the water continues to circulate down along the inner
wall 13b of the partition 13 towards the bottom of the holding tank, and then
across the bottom of the tank 15b to the inner wall 15a. This circulatory motion
tends to avoid the creation of dead spots and allows a uniform cross flow of

25 ftreated water throughout the holding tank, equally sustaining aquatic animals
disposed at any location within the tank.

A particular aspect of the present embodiment which is best illustrated in Figures
6 and 7, is that the water inlet lines 672 and 67b respectively have rectilinear
arrangements of inlet nozzles for jetting fluid into the holding tank, which extend
30 longitudinally thereof. This rectilinear arrangement of inlet nozzles is disposed so
as to be marginally offset from a true parallel relationship with the horizontal axis.
This Is most readily achieved by elevatina both of the inlet linas within the hnidinm



t hereby generating an axial back flow of fluid which interferes with the
principal 15 latent axial flow. This interference establishes a- very
subtl e wave noti'on within the holding tank which nmanif estsitseivporn
'‘generating transverse and vertically directed eddy currents at axially
spaced apart | ocations along the surfae&lof the holding tank. These eddy
currents tend to focus cross-flow of fluid carrying suspended solids to
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_to be PogHRg PasHionfelatyeto the botam efithe hwlding tanlathein thermazzie at
prefilter tﬁéolbipﬁfsiﬂgté‘ﬁd It should be noted that protein is always brought
to the surface and tends to flow across the primary lip on a continuous
basis regardl ess of the presence of eddy currents. WO 01/01765

PCT/ AU0O/ G0 " r i Q u la is operated on a
cont i nuous bgg?gﬁggﬁdhtan%%gﬁlﬁp%%ﬁ g&%pder%egﬁe@ ggrsﬁﬁ?rcaﬁm%&é?‘é’ 150

i ncrease wwehgvetl ow t hrough the biofilter 31 to suit the conditions of the
environment to be achieved. Accordingly, the particular duty cycle of the
punp 21b can be altered to suit the particular 5 species of animal

accomodail&is wnanginalt ofsetafranatie horizonrtal Igemeritbs £ Muiche HIE4It flow GbSHil t he
regondixt i Qi uati.c_animals when first placed in the holding tank.

I nqor ggr ?%hﬁ‘?%lqﬁ G)%t E'P"F?'gtﬁ# e E’%F‘emq mgﬂgaﬁﬁddm@ﬂg the cregs-flewns
area, a ally etheélidallyi Bt the e i I jpe 11 Ga via
a stop vam 3’0 to dil\?ert wat er q‘}ﬁgwt @?'%%ﬁ%ﬁ@”ﬁ(‘%@fk he punp 2la.
In order to fill the holding 10 tanks 15 with water, if required, a water

water Tnlpt T e e o enent BbaHmMa, He,obesifd Hhe"afls e Helihy,
(not s hom}%"'ﬁ RroXjdg 2 §UHars te mrflesh thalatant aiad Spweofifivid alopgithe dolding tank,
thereby generating an axial back flow of fluid which interferes with the principal
15 latent'axial flow, This interference establishes a very subtle wave motion within
the holding tank which manifests itself in generating transverse and vertically
directed eddy currents at axially spaced apart locations along the surface of the
holding tank. These eddy currents tend to focus cross-flow of fiuid carrying
suspended solids to the top of the holding tank and with the cross-flow of fiuid to
) 20 towards the tank discharge means directs suspended solids over the primary lip
29a, between successive locations of eddy currents. Susbended solids falling into
an eddy current, conversely tend to be recirculated within the retum cross-flow
within the tank, being drawn away from the primary lip. These suspended solids
are recirculated and are provided with another opportunity to flow across the
25 surface between successive eddy currents to be focused towards the primary lip
and extraction via either the prefilter or biofilter.

It should be noted that protein is always brought to the surface and tends to flow

across the primary lip on a continuous basis regardless of the presence of eddy
currents.



arga 101 in the holding tank, to drain water, therefrom when required.
Accor di ngly, ingress and egress of water to and fromthe tank systemis
controlled 15 by operation of the valves 50 and 52, which can be attended

to eith |y, or automatically waacontroller (not_shown) | ocated
Wi t hin :ﬁvggﬁ{wg\%sl er housing 57. The controller will be de&&H HgﬂquPP nor e
detail later. The water inlet pipe 51 can be supplied by a mains pressure

hose (not shown) and a standard solids22ctivated carbon filtration system
(al so not shown). The 20 stop valve 52 would then be in the formof a

sol enoi d \Jalnoemebopemtioadohw thepumpRi alis operalbe orc bomlinesusTHadi§ ahBdhe

autonntlcw ;QBSE t he §¥F§temwth fresh water in response to any
det ect ed iHHHR ShORGMRIEH o &P@Wﬁrﬁﬁﬂ%%b@ﬁ@%@ﬂvﬁﬁr ﬂDMéﬁH'Oughdhe I'n

t hi

pr edet or moidute? 1cR St Hle o bPiHe ENHARALICCEY akfiyeB, ARiEinal o
ski mrer 23he particular dety icytle of the puaipe 2nb0¢m e lartéwd td @ugupRl gameliart he
fllterﬁgfunctlﬁﬁn o@alhe blofllter“ﬁé reover, grotelnsmmer 25
funct i ohs SPECESRIANING, BEFRIBACSted) t’b?heaﬂagkfanﬂﬁqﬁé H@edhagartvsmnmmth as
shel | fi shigxgit %@Fﬁoodﬂﬁﬁ&ﬁr??@f haiaxR Qﬁlgﬁﬁfﬁl’n‘éﬁeﬁrsf‘élgpﬁhlm e Bh%@ ganﬁt or

perforns a supplenentary 'tering cl eansi ng ron to
I't operates by sucking 30 water and solids fromthe prefilter via the

tion | h th
T h T ac T Srdettonafsih Watdl idr el HRIHEP tar 190458 W8 ok Ond HEabd B8 s | "
-23 ski mmatatsomrmpehﬂ@ ts/actoemh ected t:mjthetp]?nwlmllet pipmﬂ@mhdla)fa sm!sramésn iy
entrain t n.the r t ant oa t hen racti one (0]
oot ore 't i sivEforatir Howiindt nORnafT Howd 6 e Ramics fa-nin omiet to il the Pokine
r et ur HONetHIKs mwwhoaaate@om@qmre'eg 2 Rateranfee digk 8194 doAeclbdhel ol BF | o0 |
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and ni trihgedra®igly, ifigress and egress of water to and from the tank system is controlled
16 by operatio'n of the valves 50 and 52, which can be attended to either manually, or
automatically via a controller (not shown) located within a controller housing 57.

The controller will be described in more detail later.

The water inlet pipe 51 can be supplied by a mains pressure hose (not shown)
and a standard solids/activated carbon filtration system (also not shown). The
20 stop valve 52 would then be in the form of a solenoid valve controlled by the
controller. The controlier could then automatically close the system with fresh
water in response to any detected increase in salinity arising from evaporation of
fresh water. In this manner the amount of water within the system can be
maintained at a predetermined level corresponding to a prescribed salinity.

25 The protein skimmer 25 is connected into a discrete protein circuit to supplement
the filtering function of the biofilter 31. Moreover, the protein skimmer 25
functions to remove suspended solid materials from the holding tank such as
shellfish excrement, detached limbs or the like, as well as protein, and petforms a
supplementary filtering and cleansing action to the biofilter. It operates by sucking

30 water and solids from the prefilter via the suction line 103 and the auxiliary pump
102, passing the same through the main fractionation column 25a of the protein



10, wat er, caused by the aquatic, animals. In the present enbodinment, the

suction pipe 103 is connected to the inlet of the auxiliary punp 102 via
an inl ety The outlet of the punp 102 is then conn eg via a

*br anchi n‘évrac@?oclﬁizsi i ncluding a coupling to an upper inlet pﬁ%@‘“ YLo0808,q o
| ower inlet pipe 89b, which are in turn connected to different |evels of

the 15 fractionation colum 25a to conpldde the inlet side of the protein
circuit. Flow control valves 91 are connected to each of the branches of

the brancrskimneengs where the Weter (injacied Witty 826A€ dridl/dt i gtePtorbmdin tthe
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The di scharge chanber 105 is disposed at .the end of the holding tank 11
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di st al1endvatén calised by the taqeiatigiapimd@. di scharges filtered fluid fromthe
protein skimrer 25 into the discharge chanber 105, at the end of the

chanber proxinmate to the filtering 5 neans area 17. The opposing end of the
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overlies the end wall 1lc of the hol di g%h a adj acent to the services
area 101. aligry PHER JP2168-anfinleh Ping Srharkhe outiebof the pump 162eis thena

llevel abowgnhB&teliQRa & bidhehitiy Ei}édiﬂplc%ir?g Eoc&fb?iﬂwdfﬁ EpPlr inlet pipe 89a
and a iower inlet pipe 89b, which are in tumn connected to different levels of the
15 fractionation column 25a to complete the inlet side of the protein circuit. Flow
control valves 91 are connected to each of the branches of the branching coupling
so that control valve 91a js provided along the inlet branch 895, control valve 91b
is provided along the inlet branch 89b and the control valve 91¢ is provided along

the main outlet 89c of the éuxiliary pump 102.

20 Aerating means in the form of a Venturi (not shown) is incorporated into the lower
inlet branch 89b for introducing ozone into the fractionation column 25a.

The outlet side of the protein circuit comprises an outlet pipe 273 which connects
the outlet of the fractionation column 252, proximate the bottom thereof, to the
discharge 1hamber 205. The outlet pipe 73 is also provided with a control valve
25 93 and a vent 85 to control the outlet flow of fluid therefrom and to vent gases
such as ozone and oxygen introduced into the water during the foam fractionation
process, on its way to the discharge chamber 105, The distal end 73a of the

outlet pipe discharges fluid from the foam fractionator into the top of the discharge
chamber 105.
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The discharge chamber 105 also provides a convenient location to situate the
evaporative coil 75 of the .refrigeration system. Accordingly, the condenser and
compressor (not shown) of the refrigeration system can be operated via a
thermostat control (not shown), forming part of the controller, to adjust the
temperature of water entering the holding tank via the discharge chamber. Thus,
temperature control of the water within the holding tank can be maintained and
reduced, if necessary, by controlled operation of the refrigeration system. .

The entire system can be monitored and controlled by the controller 57. The
controller includes a microcomputer system which is connected to suitable probes
for measuring ORP (measurement of water quality), pH, salinity and temperature
of the water within the system. An appropriate chemical dispenser (not shown) is
provided to maintain optimum pH and salinity levels in accordance with a
prescribed control program which is run by the controller, As previously
described, the temperature of the water can be controlled by the controller using
the refrigeration system previously described.

The controller housing 57 also includes a modem and telecommunication link (not

shown) which allows for remote connection, monitoring and control of the tank
system.

)



arranged in rows to substantially occupy the entire content of the hol ding
tank 15. The basket stand provides cl earance between the bottom baskets

and the weldiyeslob of the holding tank to facilitate water_circul ation
al ong the bottom of the holding tank. 10 The tank systemerﬂ(/:'?"%"“@f’s%dul ar

form whereby the two buffer side tanks 19a and | 9b are connected to the
mai n tank by quick rel ease couplings. Te®-allows the buffer tanks to be
renoved and stacked on top of the main tank 11 for transport purposes. The
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the Tiltering

necessary to transfer water fromthe bottomo ns area 17
to the water outlet line 67 in a substantially horizontal plane. Thus, it
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necessary for transferring 25 water in prior art tan

par ti cul aft°8r PhR haldings %"Iketﬂoiﬁﬁlﬁatet aveller tircalationealahg dhe thuttom fdfethet anks
to form gopyiRd tHK" @l ong which an operator may wal k al ongsi de the hol di ng
tank and tend to product therein. In addition, the .nodular nature of the
systemal lows for it WO 01/01765 PCT/ AUOCO' 00800 -26 to be connected up in
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purposes. The pumps, biofitter 31 and all controllers are built onto the main tank
11. Thus, in order to install the tank system, it is simply a matter of locating the
15 main tank and its components on the ground, connecting the buffer tanks to the
main tank, filing the main tank with water, and connecting up an appropriate
power supply to the various components.

In this manner, the system is quite portable, where it can be transported to
virtually anywhere throughout the world.

20 An important feature of the system 10 is that the flow of water 23 from the holding
tank 15 to the biofilter area 17 is effected by gravitation, whereby pumping is only
necessary to transfer water from the bottom of the filtering means area 17 to the
water outlet line 67 in a substantially horizontal plane. Thus, it is not necessary to

utilise a large capacity pump as has previously been necessary for transferring
25 water in prior art tank systems.

The particular arrangement of the buffer tanks 19 also enables the buffer tanks to
form a platform along which an operator may walk alongside the holding tank and
tend to product therein. In addition, the modular nature of the system allows for it



to, access the contents of the holding tank 15 or the biofilter 31. The
second enbodi nent is substantially simlar to the first enbodinent in
principle, but differs fromthe tank systemof the first enbodi nent,

princi pal‘{,éob@%éerrrs of scale, being nuch smaller, and in g‘?mw{’%”tank

di splay an rch 10 purposes. As shown in Figures 11

system 121 conprises a main tank enclosure 123 whi ch houses essentially
all of the conponents of the tank system264 ncluding the hol ding tank 125,
the filtering neans area 127 and biofilter 129, a single buffer tank 131

and a machitoeby sgraectéd3up dn paraliel whegeby & piurahtys of ¥ankrsksirhedmay be
corrponents&)f t he tank s Ste%]hQAs %a,n be seen in the plan views, the basic
ar r angenment '%?°§€ﬁ’eal999§'déﬁﬁ ther 1qyingrease theisodust<apacksver sel v
extendi ng sections, the first being the holding tank 125, the second being

the filtering peans area 127 and the third being the buffer tank 131 and
t he machi né¥s SBRWRJN1Bigures) 8aa3nd &y hreendiscigie dank systems: are showgsdispesedp

of the tan : |_SHC ' i d | ng

i sposed orlGHEE gt Btrnolehy' JugRett B5ot fohike, 197 L 13PCer ddpol 0,
third | &d EySterhecombine pofenn avsinglehslatiorh 81 albag whicH anTdRerate? rhay Walk
the lids 135a and 135b coveri the filtering means area 127 has holes 137
formed t hef@@GCees K18 eRnteprs ¢ ?i@'ﬂﬁ%“ﬁmﬂ?ﬁ piofilter 8tom the 25
biofilter 129. In the present enbodinent, the biofilter 129 has bioballs

housed within discrete elenments 33 of the type shown in Figures 14, which
may be cli Jped SPRORE gERodipentads OEVQ?IW@?VCWTABMQ)GB%O\‘TM 2embpdimentt ine

filtering prABpIEaR différs Trons the RANK Slétbin Pf )t/ﬁé{‘ﬁiﬁeéé'bﬁmmeﬁt,sﬁlﬁ@aaﬁ}ﬁien
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positioned in this way to occupy substantia ITe area
bi ofi | ter teromefsscearheingrmuch vsmallern and énteatied| fastdisplagsamd @Seafshch

S peﬁgeahﬁg?a@ h holes 37 at appropriate locations in order to allow

wat er e “and gravitate down through the elenent. The bioballs 37

are housed within the casing between two [ayers 39a and 39b of perneable

material, ARSPRGkh VIR Figures 11 to 17, the tank system 121 comprises a main tank
enclosure 123 which houses essentially all of the components of the tank.system,
including the holding tank 125, the filtering means area 127 and biofilter 129, a
single buffer tank 131 and a machinery space 133 for containing the various

16 operating components of the tank system.

As can be seen in the plan views, the basic arrangement of the tank system is
divided into three transversely extending sections, the first being the holding tank
125, the second being the filtering means area 127 and the third being the buffer
tank 131 and the machinery space 133,

20 As shown in Figure 12 of the drawings the top of the tank system is covered by
three lids, two lids 135a and 135b being disposed over the holding tank 125 and
" the filtering means area 127, and a third lid 135¢ being disposed over the buffer
tank 131. That portion of the lids 135a and 135b covering the filtering means area
127 has holes 137 formed therein to allow for venting of CO, and nitrate from the

25 Dbiofilter 129.

In the present embodiment, the biofilter 129 has bioballs housed within discrete
elements 33 of the type shown in Figures 14, which may be clipped in fo position



di-sposed at the top and the bottomof the casing. Aclip 41 is provided
along the rear side of the elenent 33 adjacent to the top to facilitate
cli ppi ngy hﬁ/ nt to a series of hooks (not shown) which_are forned 10
.along the confronting face of the partition 131, boundi ngPFREACIPREYS7 of
the filtering means. Accordingly, the elenents 33 can be clipped into
position to occupy essentially all of -t3%-volune of the area 127 and to
all ow di screte renoval of elenents for naintenance purposes when
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a V-shapqiiipoded sEgR @pend' Mk Hattdnd Sftﬂ@éésﬁﬁcade into the drip tray 147
e

and 25 down through the biofilter 129 as reduired. The remaining features
of the tank system 121 are essentially the sane as those -provided in the
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152. The socket 153 |.s seal 5 from_the contents of refrigeration
voi d 143, SRUPKESSETANGEN Bl e VRS tasaies 157 And ie allow diseretsrermavald t o

t he Sogkebf Elsiments for maintenance purposes when necessary. A small gap is provided
between adjacent elements to allow for the venting of carbon dioxide (CO2) which
16 is a main by-product of the active bacteria of the biofilter.

The lid 135c also has a series of holes 139 pi'ovided therein, but not as closely
spaced as the holes 137, to allow for breathing of the buffer tank 131.

The partition 141 is arranged so as to be provided with a refrigeration void 143
_) within which the condenser coil (not shown) may be disposed. Accordingly,
20 appropriate refrigeration sockets 145 are provided to allow for communication with

the water passing throiJg_h the biofilter 128 to cool the same.

The drip tray 147 is mounted upon a series of drip tray supports 149. The lip 151
in the present embodiment is affixed 1o the top of the partition 141 so as to form a

V-shape knife edge over which water may cascade into the drip tray 147 and
25 down through the biofilter 129 as required. '

The remaining features of the tank system 121 are essentially the same as those
provided in the first embodiment and accordingly corresponding reference
numerals are used in the drawings to identify like features.
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The protein skimmer 157 and associated protein circuit comprising protein pump
159, water inlet pipe 161 and water outiet pipe 163 are also connected into the
tank system as shown in figure 19. In this embodiment, the protein skimmer 157
and protein pump 159 are disposed adjacent to the end of the holding tank 125,

The third embodiment is another variation of each of the preceding embodiments,
but essentially works on the same principle as the tank system described in the
second embodiments.

The tank system 171 of the third embodiment, as shown in Figures 18 to 21,
essentially comprises a main tank 173 which is divided into two longitudinally
extending holding tanks 175, disposed at either side of a central filtering means
area 177.

The main tank 173 is actually disposed upon a lower cabinet 179 within which a
large buifer tank 181 is disposed together with the remaining operating
components of the tank system.,

The filtering means area 177 includes a large longitudinal biofilter 183 which
projects down past the holding tanks 175 to repose in the large buffer tank 181.



pr.ovi ded to separate each holding tank 175 fromthe filtering nmeans area
177, and a pair of lips 187 are nounted at the top of the partitions to
provi dewthet/vigey r espondi ng kni fe edges for the di scharge e€Cimaveousby om
either holding tank to 10 the biofilter 183. Having dual hol ding tanks not
only increases the capacity of the tankogystembut allows for separate
viewi ng of the holding tanks from elther side of the main tank 173.
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73. Accordlng y, the present embodlment provides for a tank system which has

particular utility for display purposes in a shopping centre, for example, to optimise

15 the aesthetic presentation of aquatic animals to potential customers. Thus, in the
present embodiment, the cabinet 179 is provided with castors 195 to improve the
portability of the tank system, allowing it to be wheeled around to a desired
location for display purposes. In addition, it is provided with buffers 197 so as to
avoid damage to the cabinet from shoppers.

) 20 The fourth embodiment of the invention is generally similar to the first
embodiment, adopting the same principle of operation, however it is directed
towards a plurality of holding tank modules disposed in a sequential and
longitudinally contiguous relationship with each other.

As shown in Figures 22 to 24, the tank system 201 comprises a plurality of
25 holding tank modules 203a, 203b...203f.

Each holding tank module 203 is substantially similar to a tank system of the first
embodiment except that one or more of its end walls are omitted so as to define a
continuous passage 205 extending along the holding tank modules. Accordingly,
the end modules 203a and 203f each have one end wall omitted therefrom and



services conpartnment 207, which in the first enbodi mrent was |ocated at the
services end of a holding tank, is now di sposed adj acent the side of a
buffer tank 209 of each holding tank nodule. In the present enbodi nent,
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accel erate quickly as part of their normal sw nimn as oppose
reposing i AERYiGEPOMRPIEMEOL |20i7orWW|Chhlinnﬂ'tﬂ15mtrembO iment, wabilocatadr at ng'

trait is a a ftish

conmmer ci al sg'g'}liéj%scgl?ﬁ Ofcé]ﬁéﬁﬁ{%ﬁ r%ngw. i%&@%ﬁﬁﬁbe&"#ﬁ Ptd(?) blu? ? ?&n

fourth enbadgrwmachermam thhhtmoddﬂe tathe ﬂmieheémalmém@ﬂﬂeduﬁerﬁnkm ar

annul ar Co'nféb ur at s opposg_[q rectili near arrangenment. Mi

PCT/ AU0O/ 0§D onest diagent, é}tﬁﬂ!@ meapsares21ihe t ank nodul es are

particul arly deS|gned to I ncl ude stralght hol di ng tank nodul es 221 and
alternating configuration so as to

32? Iulngqgho din amlgvgde {qgﬁhééﬁeg rtJ eddy currents as a result of aggregation of
ﬂuxd w:thm the holding tanks, the tank inlet means (not shown) within adjacent
tank modules is alternately arranged so that the latent axial flow of fluid in one
holding tank module is opposingly directed relative to the latent axial flow of fluid
in an adjacent holding tank module. In this manner, latent axial flows oppose

15 each other as arises when reflecting off a wall, similarly generating transversely
and vertically directed eddy currents at actually spaced apart locations along the
fluid surface of each holding tank module. Consequently, the resultant cross-flow
of fluid focuses suspended solids carried thereby to the top of respective holding
tanks, adjacent to the filtering means area between successive eddy currents to

20 facilitate flow across the tank discharge means and into the prefilter.

The rectilinear arrangement of holding tanks is particularly useful with certain
| species of fish that are required to accelerate quickly as part of their nomal
swimming habit, as opposed to reposing in a transverse position within the cross-
flow. This “darting” trait is a particular characteristic of tuna, which is a fish of high

25 commercial value. |

The fifth embodiment is substantially similar to the fourth embodiment, except that
the tank modules are arranged in a regular annular configuration, as opposed to a
rectilinear arrangement.



skown, ,none of the holding tanks have end walls and are interconnected to 5
provide for a continuous passage of fluid in an endl ess | oop,

| ongi tudimalty - of the holding tank nodul es around the anmneE/Av00/00800
configuration, As in the previous enbodi nent, the service conpartnents 215
are di sposed adjacent the buffer tanks-247 along side the filtering neans
area 219. In the present enbodinent, this is on the inner side of the

Chown) can ho-neor por At o £ 41 207 4R S0 LAY A PheRuters desiane ol us.

shown) can be incorporated to pr ovi access

The si xt h iBAbEE FHERight Boldingutanio medglesc22 P andrmgafaratiting tahi Rodgfld 5481 ds

a mnor viﬂr' Ejt&q‘%t&g}ffift. enbodi nmept. MNboreover, the six enbo nt

is direct edér?ovvar Gang g %s%ﬁﬁJPéPeﬁBSrﬁTwai’tﬁmlaﬁcdnﬁgdfaﬂgmt ang

modul es, 1shommsr nbpeaob@té HYldinh' &gt han, s_231 a and 231 b are
. dﬁ\P rkts hé\%pbhgnwgﬁg%ﬁea%r‘mﬂ@"f‘ﬁcééf fhe an

di spos ag%acen each other af opposite sides 0
el ongat®d RIBMIACGH & Femtinuaur:passage: of fuit inlareeridiess opaldnaitl@iRay of B

" fourth enpqi W& ectilinear hol ding tank nodule

confi gurat i onﬁlggég§t end§§¥vﬁw§nq F%@M@E@raﬁ%ul es to define a
zi g-zaggi ng configuration which simlarly provides a 20 conti nuous passage
of fluid f . I ng_t.ank dule 241a to an opposing end hol di ng
t ank nodul'ieé)@lclmg, SQ‘%M %5"6%‘5'5!?.“ EFBIEeh COmpaaiments 215 are adispdsezn on
the same tddjacerdsthehbuiferetaiisnd1f Qiéng @ | ' | terpatively
directed towards a,convol uted confi ugr gﬁégﬂlléwﬁ#@? gﬁ#&a?ﬁﬁ %P@vi'&e@"ef or a
cont i nuou?rﬁ%@gaﬁ@pr'um-dtWS donee mmhenadide raf e aanllarRfErReichta Vi @
the cavolizdiftdte GemicH HO a [ epd holding tank nodule 251
b, and vice versa, as %%\FRH ?cr)]nt |gurﬂeggggéf(ﬂghénawaﬁfﬁﬂsgeI'E‘c@'ﬁétﬁtﬂdtﬁo
appr eci at Siovida@cenrss tatheinsidenticthe annubuspr ovi de a nunber of new features
conpared with prior art tank systens. These features are sunmari sed bel ow
WO 01/01765 PCTI AUOY 00800 -32 1, There is a uniformcross flow of water
in the holl@eripxihaembodimentiisishawae in Figures @7 aid 283he ROGFeABY hYRita "O"

uni form egindPVERMoh Bn ¥ embodiment. Moreover, the sixth embodiment is
directed towards an elongated annular configuration of holding tank modules,
15 whereby a pair of straight section modules 231a and 231b are disposed adjacent

each other at opposite sides of the annulus to define an elongated configuration.

The seventh embodiment is a variation of the fourth embodiment, whereby the
rectilinear holding tank module conﬁghration is extended with transverse end

) modules fo define a zig-zagging configuration which similarly provides a
20 continuous passage of fluid from one end holding tank module 241a to a
opposing end holding tank module 241b, and vice versa. |

The eighth embodiment is a variation on the same theme as the preceding four
embodiments, being alternatively directed towards a convoluted configuration
which similarly provides for a continuous passage of fluid from one end holding

25 tank module 251a, vig the convoluted configuration, to an opposing end holding
tank module 251b, and vice versa, as shown in Figure 30 of the drawings.

It should be appreciated that the various embodiments provide a number of new

features compared with prior art tank systems. These features are summarised
below:



product, di sposed within the holding tanks. 2. The biofilter is an integral
part of the main tank and its particular 5 arrangenent allows for easier
mai nt enance. 3. The buffer tanks double as extra water hol ding areas, and
as shownwaoigwes first enbodi nent, as wal kways between t argSgyéd/sdto | N
multiple tank systemenvironnent. 4. The systemnormally operates wth one
main punp as part of the 10 recirculating means for recircul ating water

t hroughout the tank system However, the€ supplenentary punp in the protein
circuit ca on |ine en the ter, filteri ui renment is, maxi nal

co . . ng r ,
with heaquaquat here, i$ @ dniform, gepss: flow f pralst in thﬂé‘ﬁg"ﬂgdﬁ“ﬁ- aveidingothe t er
or when the enptyd 0 ' U I he i of J r . be
oxygen fed for Egéaﬂzﬁpogggagﬁf %%()\ﬁngeﬂgﬁés@&r}? Haa"?fﬁgmo%"‘”&? @%ﬂi.'ia?&i ?&Zéehsclb red
by injecting oxpredudt disposbd withint thei mgjdingatasker ea. 6. The entire system can
be nonitored via a conputer fromrenote |ocations. 7. The internal .
conditions of the tank can be also controlled by nmeans of the conputer,
from renot 2, | ocTheobkofiltap ist anhiniégrahl part bef aher avint £kt Riid Hﬁempf
the present invention is not Iimted to, the specific features of the
enbodi nBnt s des@MRPREEMEBF aligyrs Jor sasigrigaiptenanse. present i nvention can be
enbodi ed in. a nunber of different ways, each enbodi nent incorporating

nodi ficati gns a,gd arjations. in accordance with common general know edge
and known ®ngin B?Meﬁﬁ i dpuble ggidraswatardhakding arsaseand Astshowd ingthe

depart fromthe Iy ' tHks 017 :

PCT/ AUDO/ 00800 ToRST @%&%@gﬁ%@&&%ﬁb#ﬂ%&ﬁwem i %t%'&{g 'ksgég?'F'BQﬁs?a”f A

t ank system f or systemnemdmnimentaquatic |ife conprising: a holding tank for
holding fluid to sustain aquatic life disposed therein; a filtering neans
for receiving extraneous fluid fromsaid holding tank at one end 5 of the )
filtering 4eansThedsystemwinogmalhe dperates awittasend hmairghpumpi bs epangofrefieum

to

10 recirculating means for recirculating water throughout the tank system.
However, the supplementary pump in the protein circuit can come on line
when the water filtering requiremént is maximal with hea\'r'y aquatic product
loads to supplement the action of the biofilter or when the emptying of the
tank is required. "

15 5. The biofitter can be oxygen fed for peak loads and provide air stripping of
ammonia, if desired by injecting oxygen into the filtering means area.

6. The entire system can be monitored via a computer from remote locations. )

7. The internal conditions of the tank can be also controlled by means of the
computer, from remote locations.

20 It should also be appreciated that the scope of the present invention is not limited
to the specific features of the embodiments described herein. Accordingly, the
present invention can be embodied in. a number of different ways, each
embodiment incorporating modifications and variations in accordance with
common general knowledge and known engineering principles which should not

25 be construed to depart from the spirit nor scope of the invention.



another end of the filtering nmeans; tank di scharge nmeans to provide for the
di scharge and passage of the extraneous fluid fromthe top of said holding

tank, atweyyefgg thereof, to the top of said filtering ”Eif’(ﬁlsl sRb one
, end thereof; and 10 recirculating neans for recirculatingt eAgk randejous

fluid passed through said filtering nmeans, fromthe other end of said
filtering means and to said hol ding tan‘k:?3‘the recircul ati ng neans
including tank inlet nmeans for inletting fluid under pressure fromsaid

filtering ans_int i.d | di ng t.ank; rein said filtering neans is
adj acent tﬁ%ﬁﬂ"ﬂﬁ&é&ﬁﬂ"?a Qh‘&@%ﬁ'ﬂ"fg% ?9g°m§charge neans al | ows for
the natural flow of fluid fromthe top of said holding tank adjacent to
said one.sjde, to,the top of said filtering_neans, under gravity; and
wher ei n sa1-d Aéﬁ!akisbfﬁﬁmﬁ%ﬁﬁcqﬂ%me%ﬁy&éeuaﬁ @Si0g: sai d hol di ng t ank,
opposite, and extending generally parallel, to said tank discharge neans to
provi de for_a uyni for,n} circulatory cross-flow of fluid about a generally

- hori zont al @ belding tankfos helding fiig toysustpin|gauaticdfediseased thersirsai d one si de
and to said tank inlet neans, throughout said holding tank and to said
tank di scharge neans. 2. A tank systemas clainmed in claim1, wherein said
tank i nl et@ fBGARS fAeans for geceivingetriranausqiivid frorafsaichhelding tanlkest ene end

jetti flLee i -1 Sl | ' ' ' .yt hey eof
her eby® s e SHeRnganS A SR & ¥LET L Bllss SRLON S ffeina iR
mar gi nal | yaratheeend obthe filteringamebhs] rel ati onship with said horizontal

axis to generate a latent axial flow of fluid relative to said horizontal
axis WO 01/01765 PCT/ AUOO/ 00800 -34 within said holding tank, directing

s a:)g cros sta{'{\k disd’rdrgahr(gamdomrosid'edlc)cm& déial:haﬂglérm'id pde‘.s&@e 6fthe é)&rfn%@lt%
ol'ding t ) tapk systemas.clained in claim?2, erein sai ol di ng
tank is p?fﬁw Jgﬂ“%et ﬁ’poﬂﬁééf °@‘|’E‘9 Jank.sat gre end dheneobntp dhe dep Pfisaik
i nl et nmearfiteringi rledRs bfsaid dHePmdltHidedr: Swdlf ace to reflect the latent axi al
flow of fluid along said holding tank, thereby generating transversely and

vertically directed eddy currents at axially spaced apart |ocations along
the suybacechéulaBhg mebrs For radikeUiStind e ShRieolsOMid passed through said

filtering means, from the other end of said filtering means and to said holding tank,
the recirculating means including tank inlet means for inletting fluid under
pressure from said filtering means into said holding tank;

wherein said filtering means is adjacent to said holding tank and said tank
15 discharge means allows for the natural flow of fluid from the top of said holding
tank adjacent fo said one side, to the top of said filtering means, under gravity;

and wherein said tank inlet means is disposed at the base of said holding tank,
opposite, and extending generally parallel, to said tank discharge means to
provide for a uniform, circulatory cross-flow of fluid about a generally horizontal

20 axis in substantially parallel relationship to said one side and to said tank inlet
means, throughout said holding tank and to said tank dischérge means.

2. A tank system as claimed in claim 1, wherein said tank inlet means has a
rectilinear arrangement of inlet nozzles for jetting fluid into said holding tank
extending longitudinally tﬁereof. whereby said rectilinear arrangement inlet
25 nozzles is disposed to be marginally offset from true parallel relationship with said
horizantal axis to generate a latent axial flow of fluid relative to said horizontal axis



of, fluid carrying suspended solids to the top of said hol ding tank,
adj acent to said one side, between successive eddy currents. 10 4. A tank
systemas clained in claim2, wherein a plurality of holding tank nodul es

are di sppeafdifkssedquential and |ongitudinally contiguous' pcalggdomosebi p W th
each other to define a continuous passage between the hol di ng tank nodul es,
whereby fluid in one holding tank nodule_gan flow wi thout restriction to an
adj acent hol di ng tank nodul e, and vice \7L§rs'a, and wherein said tank inlet

means 15 within adjacent hol di ng_ tank nodules is alternately arranged so
that said withimtsaicdvhelding tanlef directing isaid rsossflew nenitallygabawlk saldaGeetrals

opposi ngly, ditected rel ative t |d latent axial flow of fluid in an

adj acent slﬁn(g’tnga?ﬁﬁ'sté*htbeM@pg?gﬁ' ler eby, generating transversely and
vertically directed eddy currents at axially spaced apart |ocations along
t he surfacg of ch,sai d hol di t gnk ube 0 !
fluid carrying at?ﬁ'grﬁy eI0 S ﬁg%ggﬂ'ﬁ&r%%%bb’owk%gbbg%ﬁl%&Eglé%g %ﬁwﬁ'@ed

tanks, } @fthagsptsing erid WaM8e onledst EAEK anid bR taeankuniet means, sy walls
currents. 5. Atank Systemas clained in claim4, wherein said hé)l ding take -
I

modul es5 aprovidingraysurface do rafiecti the latemt iaxial flowoef fluid gleng saildrhsidipg tank,

ti foaflyid i - : ' ' f :
ol ci ng. e aiegeseraty VBl 1 SRRiceOfilo RSt BAY Wioh®'sg Sl
sai d gol gigﬂaé@&?aﬁdubaﬁonsaawngamea@gwa e e o¥ aaidilwldiagggnﬁtc}ﬁgm‘Lisg:mt ssk—ﬂowdtlo
rovide for_a continuous passage ui rom.one en .0 ule
Vi a said zofgﬂtiiagv@rn@nawggmiag iseﬁf,’s tq)f%?%sﬁﬁg ﬁg"ﬁm 472, ad;%epﬁfhs%
modul e, an&n{%fo%,f%ﬁ»&%en‘é@c@éé&@g@édggdn@m 00800 -35 7. A tank system as

clainmed in clarm érein sai d holding tank nodules are arranged in a ‘
convol uted configuration to provide for a continuous passage of fluid from)

one_enghokdi no! ek SPckht 2l Aaiidd! iff Ul 2 Sherein' & PiiralityO8k héiingank
opposi ng end hol di ng nk nodul'e, and vice versa. 5 B. A system as cl ai nmed
in any onemotuldscaner dispdsed) it sequentialiamddongitudinallyycondighpus relatienshimwith er

ek COMTLELSELARS, i LRSS i BALESAE Hibvens F oo A Hatidd, ¢
whereby fluid in one holding tank module can flow without restriction to an
adjacent holding tank module, and vice versa, and wherein said tank inlet means
15 within adjacent holding tank modules is alternately arranged so that said latent
axial flow of fiuid in one said holding tank module is opposingly directed relative to
said latent axial flow of fluid in an adjacent said holding tank module, thereby
generating transversely and vertically directed eddy currents at'axially sbaced
apart locations along the surface of each said holding tank module to focus cross-

20 flow of fluid carrying suspended solids to the top of respective said holding tanks, )
adjacent to said one side thereof between successive eddy currents,

5. A tank system as claimed in claim 4, wherein said holding take modules
are arranged in an annular configuration to provide for a continuous passage of
fluid in an endless loop longitudinally of said holding tank modules,

25 6. A tank system as claimed in claim 4, wherein said holding tank modules
are'arranged in a zig-zagging configuration to provide for a continuous passage of
fluid from one end holding tank module via said zig-zagging configuration, to an
opposing end holding tank module, and vice versa.



the fluid passing through said filtering neans at a prescribed threshold
|l evel. 9. A systemas clainmed in any one of the, preceding clains, wherein
 the tankwoldl/gdheshar ge neans includes a partition to naintain separation of
the contents of said holding tank and the filtering mean¥CTiNN040300i nary
lip at the top of said partition, whereby extraneous fluid fromsaid
holding tank is permitted to cascade ov@b-~the primary |ip and subsequently
pass down hrou%th said filteri ng neans. 10. A system as claimed in claim?9,
\é\k;ie(rj ein. t fi Eﬂﬂknﬁ‘/&f@ﬁhe_smimmﬁém elaird 34, RViedrelrt §é;gdﬁagﬁ.[§egggjb§§&rﬁ]t to
pri magps 5fr9n o1 ir?é.té('??q?/t BR sol hds fromthe |iquid on"rt - ﬁ
over the primary FYip pfrior e %‘3&9{‘ QurakieR i@ pravide forda tontimrduspaserassf 11-
A syst em diuid|feomeone eng! i ' he prefilt i ncl udes a fTlow
" diverting neans to di ver_t@?ﬁ?vdgf]@éayﬁe%glﬁﬁcﬁonﬁ)@iﬁdﬂc@ﬁ refien,clasamdi ng
flow 20 RRRONRY gndholding tanko maduié,zndviceverssi ng and opposing liquid flow
Is created adjacent the cascading flow fromsaid primary lip. 12. A system
as claimed in claim 11l wherein the prefilter includes a secondary |ip

di sposéd &dj aceftsystemhas ralaiensd rig iy oh 10 id primar
i pl,o “the Jg{e%l g,%hﬁe ht ,of sa{ dgsec)gndgrflﬂ If_,?ﬁpiggﬁénogﬁ_g)tggas!ﬁsha %ﬁ@ ﬂlﬁ ghty
of said prrmary équao biiffer ,tank. iPMravRICating evithe rsaid afiftaritign gnedng F6r
rever si ngrécajvingy dverflow! HEPh ' .ope. of said filterin
means. V\lg) 01%{?66 PCT/ Zﬁré@d/ oog38%1&%'2%3}‘;\%’&%%9%&”&fa?ﬂ%tq H‘aémi?mgne
of cl ai ms MM A3ssing threughssid fikering means abalpreseribedtBtésholEldvbACt | Ng

means having an inlet confronting the cascading flow to extract solids
retained fherein. 14. A systemas clainmed in claim13, wherein said .solids

exj ract i ng- meads SY$eBbap ciaimed in anyaoné ohthe preveding aminis] @héi%’impe tank
f r act honakiseRared Wikl indiodid LOBLARGh | doldlected Lhereln @ toam
col | ecting chamber surmounting sBRIEHRR 1R mainkia senmsationyeidhe contents of
} nt er connd@idi hglding: tanto and theafittérirymERMR! 2ih80a Wrinary fiat tﬁ@itgp of said
raction '
' ONabbfiition, whereby extraneous fluid from said holding tank is permitted to cascade
over the primary lip and subsequently pass down through said fitering means.

10. A system as claimed in claim @, wherein the filtering means includes a
16 prefilter disposed adjacent to said primary lip for extracting solids from the liquid

on it cascading over the primary lip prior to passing through to said filtering
means.

11. A system as claimed in claim 10, wherein the prefilter includes a flow
diverting means to divert and reverse the flow of liquid from the cascading flow

20 over said primary lip so that a reversing and opposing liquid flow is created
adjacent the cascading flow from said primary lip.

12. A system as claimed in claim 11 wherein the prefilter includes a secondary
lip disposed adjacent to the reversing liquid flow and remote from said primary lip
the relative height of said secondary lip being less than the height of said primary

25 lip so as to facilitate subsequent cascading of the reversing liquid flow thereover
and into the one end of said filtering means,



colum may be expelled into said canber, 10 a fluid branching circuit for
receiving fluid containing suspended solids fromsaid inlet and delivering
sanme to said main fractionation columm at different |evels; punping neans
connected Into said fluid branching circuit to extract the fluid from said
prefilter W@a1/81w6s8l i nl et and inject the sanme under pressurep tf/BQO&ﬂ{!@O mai n
fractionation colum; 15 aerating neans to aerate fluid InjecCte sai d
main fractionation colurm with oxygen ans ozone; fluid outlet nmeans to
outlet filtered fluid fromsaid main frac Pdnation col umm; foam outl et
amfromsaid foam col |l ecting chanber, and 20

neans to outl.et col | ected f
‘return meané‘laro @tsh’?%"f' 135 @aw%'%anu NPl claimset0 te 12awhereindthegpreditter

15. A syst eifRdlgded ai sohdsi v@ﬁ;ﬁ Ci rcui
i ncl udes val ve neans tgér*ggt:ﬁg rﬂé%]ns ﬁ#%psiﬁ'eglcghﬁ'ﬁﬁﬁhﬁgg B%é'mélp?”ng
fluid to onto pstract salidsgatainedhtheréinact i onati on col umm rel ative to anot her

branch delivering fluid to another level of said main fractionation
colum. WO 01/01765 PCT/ AU0O0O/ 00800 - 37 16. A systemas clainmed in clains

14 or 15, whérei A systent asuclaimedris claift e efharemh §§iaa§amsc% § g—.@éﬁ
fluid fromsaid f|UId outlet to degas before being returned to s

hol di ng ank® PF % systemas clained in claim16, wherein said discharge
chanber is 5 disposed adjacent one end of said holding tank and includes a
di scharge port to di scharge fluid from said discharge chanber into said
hol di ng t an foarp fraclipaatanhaying aimeia frastionations calemuy for fractinoingdiuid) irjedtedi d

| di sch hanb
cool  ogi 0 rereiiH e cGRinE e hber s RIRnG kol R ol SibessaRrraKa o
hol di ng t anmemmnectmg thenkwoysd ahatl foana fsneraidat WithirR 8/t infaih ! fhattionation

conpri si ng: hol di ng t ank f8 holding fluid to sustain-aquatic life
di sposed t HAPR.may e expelled into sai camber;

10 a fluid branching circuit for receiving fluid containing suspended solids from said

inlet and delivering same to said main fractionation column at different levels;

pumping means connected Into said fluid branching circuit to extract the fluid from
said prefilter via said inlet and inject the same under pressure into said main
fractionation column;

15 aerating means to aerate fluid injected into said main fractionation column with
oXygen and ozone;

fluid outlet means to outlet filtered fluid from said main fractionation column;

foam outlet means to outlet collected foam from said foam collecting chamber:
and

20 return means to return fluid from said fluid outlet to said holding tank.

15. A system as claimed in claim 14, wherein said branching cireuit includes
valve means to regulate the flow of fluid in a branch delivering fluid to one level of
said main fractionation column relative to another branch delivering fluid to
another level of said main fractionation column.



a filtering neans for receiving extraneous fluid fromsaid hol ding tank at
one end of the filtering neans and allowing the fluid to pass through a
filteri ngwaesiyogfgst o another end of the filtering nmeans; 15 tank di scharge
means to provide for the discharge and passage of the extr P cauasoo/ooses d
fromsaid holding tank to the top of said filtering neans; recircul ating
means for recirculating the extraneous f<3# d passed through said filtering
nmeans, fronié)roxi mate the bottomof said filtering means to said hol ding

~tank; 20 whéY-ei rAsEYgem lase claimedeianslaims adi age R t\ghé'%iﬁj S%?C'ljdrlgp t%nqléﬁgnd
i 0

said tank g o8 ns gllows for the natural’ flow
top of sai JHE@PE%?S&SE&%WQ%QI%Q% to: dfloyy flvichfrems said, fluid olrbiet i@@%%s Bg}o‘i’e
filtering riesimg returs 100604 hblding &k Wherein a buffer tank is adapted 1o

-communi cate with said filtering ans for receiving over flow fluid from
said holding tank via said filtering nmeans to maintain 25 the fluid passing

t hrough saiqg.filg egygfg;n ; .prescrihed threshold | evel. WO 01/01765
- PCT/ AU0O0/ 00800 -38 20. ”%@,Ebzar{ﬁ'{egsyf L 16, v in rsaid dischedge wtrearmber &

pair of Surisnosedradiacant orei emd 9 daidoRGidiMg BirkNeld Syl »Spl g hol din

tank, and Maf%:ﬁﬁgt to sgjsgl filtering “nmeans pr oxXi r%ﬁseat S ®

t her eof . 2I. J@F@ﬁ? Iseharge chambgrintossaig holdiAg tanihier ei n a sai d

buffer tank is 5 disposed in substantial horizontal alignnent with said

filtering ans,and is grc?\(i ded with sufficient head roomto naintain said
I

pr eicri bed 'thr eghﬁxsée’lne_% alpedofy @lfaiéns dp of Igairctlgdilihg \ﬁ] noR mn@dnﬁ?A
tank systepy - . . t ,_wherein sard buffer
tank is al soﬁg%aptéggﬁgbobg%%ﬁgggt'g ﬁﬂﬁ ﬁ'sg‘g\a@? égﬁm,tlﬂl‘dpiMI isaichfluid to a
sel ect i vel Rrescibed termperaturierpridras idiwhg?hgmgtg%;é hBicﬁné igin to said

hol)di ng tank. 23. A nethod for accommodating aquatic I1fe c¢onprising:
dischargi n?%fluid fromthe top of a holding tank filled with fluid in which
i

aquat id rhjanjesystemdoe decdmiviodiating sefiiatit MR EbpRSInGY O™ t he di schar ged
ul a;

a holding tank for holding fluid to sustain aquatic life disposed therein;

a filtering means for receiving extraneous fiuid from said holding tank at one end

of the filtering means and allowing the fluid to pass through a filtering medium to
another end of the filtering means:

15 tank discharge means to provide for the discharge and passage of the extraneous
fluid from said helding tank to the top of said filtering means; '

recirculating means for recirculating the extraneous fluid passed through said

filtering means, from proximate the bottorn of said filtering means to said holding
tank; |

20 wherein said filtering means is adjacent to said holding tank and said tank
discharge means allows for the natural flow of fluid from the top of said holding
tank adjacent to said one side, to the top of said filtering means, under gravity;

and wherein a buffer tank is adapted to communicate with said filtering means for
recetving over flow fluid from said holding tank via said filtering means to main;cain
25 the fluid passing through said filtering means at a prescribed threshold level,



15 recirculating filtered fluid back into the holding tank; discharging
fluid fromthe top at one side of the holding tank; filtering discharge

* fluid under the flow of gravity; recirculating filtered fluid to the bottom
of the holding tank; and inletting filtered fluid into the tank under

© pressure ¥WOe1/765ti on substantially 20 opposite to the position from
where the fluid is discharged fromthe holding tank, so thBET/AULMDEEEE m

circulatory cross-flow of fluid is created throughout the holding tank
about a generally central axis in substant38t |y parallel relationship to
said one side. WO 01/01765 PCT/ AUOO/ 00800 -39 24. A nethod as clained in

?l ai m 23, i k& udﬁw@amhisumnmmwclaimedﬁn efdimone) whefeth Lpaif ldf'fﬁ-lf%rrtéﬂgs 2t
iltering fH&?b%Eﬁ {%RQ agfe.h?EﬁE@I% na? ba@g and preventing bac ow, ~ even
when excessive ar Sthar§s Sk 1539 hewing tank, ppddcth connedtrig saitfilteingi ng
tank. 5 25. meamstprostiraateclothBRsbtiomn fepbfE 23 or 24, including automatically

channel ling excessive fluid out during the filtering and recircul ating

st eps when excessive discharge volunes of fluid are encountered and
automat i cal 2. f eadtaR& syshemexs Lye st |l K ri filtering and
recircul ating steps, as the _exgggglggéﬁ c&%@éﬁﬁ#&é%o”’ﬁ%@" ér%a'elibhiffﬁréﬂfd‘ds 10
26. A ne? hodiSpased dnneubstantialy horizomtal cllighrerd3with $4id fiRhhyidins and ie
prefilteri :}%ovﬁ%!dl fga thet\ l'f1| uded dur | ng? di scharging of tTul romthe
hol di ng tarfk, prior to P $3%R 0y 1o Braiptain s2id pressrihed theeshold level
accormmodat i bejowdhettop dfishi) filgsritg meBfls. di scharging fluid froma top of the
hol ding tank filled with fluid in which aquatic life 15 nmay be di sposed;

filtering out inpurities fromthe discharged fluid; recirculating filtered

];1 |O :J:j ?ngaf; nzkmt 0 A benk sy stervias lttimed $h 2RYYNY Scihind f9 [ ?{?W&e}nogaigfbu%re

tank is also adapted to communicate with said recirculating means selectively, for
10 recirculating extraneous fiuid therein to said holding tank.

23. A method for accommodating aquatic life comprising:

discharging fiuid from the top of a holding tank filled with fluid in which aquatic life
may be disposed;

filtering out impurities from the discharged fluid;

15 recirculating filtered fluid back into the holding tank;

discharging fluid from the top at one side of the holding tank: )

fitering discharge fluid undér the flow of gravity;
recirculating filtered fluid to the bottomn of the holding tank; and

inletting filtered fluid into the tank under pressure at a position substantially
20 opposite to the position from where the fluid is discharged from the holding tank,
so that a uniform, circulatory cross-flow of fluid is created throughout the holding

tank about a generally central axis in substantially paralle! relationship to said one
side.

)



filtering discharged fluid under the flow of gravity; and 20 mai nt ai ni ng
the directional flow of fluid during filtering fromthe top of the hol ding
tank and 1.Nng back flow, even when excessive di scharge vol unes of
fluid occur by oOver filling the holding tank. 28. A metho

accomodating aquatic life conprising: WO 01/01765 PCT/ AUO%M’“O@HO

di scharging fluid fromthe top of a hol di_@ tank filled with fluid in which
aquatic i fcze may be disposed; filtering out inmpurities fromthe di scharged
fluid; rec4.cul Atrnethdd & l.ui g bagk into,the holding tank; 5

di schar gi ng ffh.iiciid fromt h%é%{ag‘g’egf'Htcg%'nhgédV\‘fl}'dﬂ%mﬁlﬁfaihh'@ﬂhegiitﬁcﬁéﬁé’{rw
f1uid underoffivd dusingofiltering, from thentbpast HEhdIBR! 14 ? arg}nel i ng excessive
fluid out %hr\ghgnee%%;ﬁeri ng and recircul atl ng g gﬁ' Rig¥eNting-baek flew,

di scharge vol unes - of e HBchaTgsIRlemes afifitid ooty bea il d 82 hgfiny™
excessive ftamk.d back during filtering and recirculating 10 s'? pS, @g’”@he

excessi ve di scharge volunes are dimnished. 29. A tank system for
-accommodating aquatic |ife substantially as described herein in any one of

t he enb&di BBnt s AW inethicd ea8NeRitRyt F conpanyi ng_ draw ngs as
appropriate. 30. A net hodéfgore%ééggn%dgﬁfrﬂﬁ gguﬁfi%ﬂ iim¢ludings matdrhatidany as

e
descri bed ARERRElling =xcassivg ftuid mit duringe WO gitemiYy anii blir LSl ence to the

| | j ating steps when
acconpanyi ropri e,
mpanyi gedlAN dfh3rge VBRImes of tﬂuid are encountered and automatically feeding

the excessive fluid back during filtering and recirculating steps
discharge volumes are diminished. ,

as the excessive

10 26.. A method as cla'imed in any one of claims 23 to 25, including prefiltering
solids from the fluid during discharging of fluid from the holding tank, prior to main

filtering thereof. |

27. A method for accommodating aquatic life comprising:

discharging fiuid from a top of the holding tank filled with fiuid in which aquatic life
15 may be disposed: : '

filtering out impurities from the discharged fluid:
) recirculating filtered fluid back into the holding tank:
discharging fluid from the top of the holding tank:
filtering discharged fluid under the flow of gravity; and
20 maintaining the directional flow of fluid during ﬂlten‘ng from the top of the holding

tank and preventing back flow, even when excessive discharge volumes of fluid
occur by over filling the holding tank.

28. A method for accommodating aquatic life comprising:
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discharging fluid from the top of a holding tank filled with fluid in which aquatic life
may be disposed;

filtering out impurities from the discharged fluid;

recirculating fiftered fluid back into the holding tank;

discharging fiuid from the top of the holding tank;

filtering discharged fluid under the flow of gravity; and

automatically channelling excessive fluid out during the filtering and recirculating
steps when excessive discharge volumes of fluid are encountered and
automatically feeding the excessive fluid back during filtering and recirculating
steps, as the excessive discharge volumes are diminished.

29. A tank system for accommodating aquatic life substantially as described
herein in any one of the embodiments with reference to the accompanying

drawings as appropriate.

30. A method for accommodating aquatic life substantially as described herein
in any one of the embodiments with reference to the accompanying drawings as

appropriate.



