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Field. This invention relates to aquaculture systens for growi ng fish,

pr awns or‘@égﬁﬁnoﬁarine i nvertebrates. The present inventiPfr/algm0izé at es
to water treatnment conponents 5 usedlin aquaculture systens. Background
Art Aquacul ture has commonly been conducted by growi ng fish, prawns and
other marine invertebrates MRQ@RQUME-SY@I%MOMS however eventually
beconme polluted because faeces, Uneaten food and al gae work their way to
the bottonrgfhnidi® maads. 10 This nmakes the ponds al nost inpossible to

clean. In addition large quantities of valuabl e water ?re re‘gui red.to keep
these systens fTlmstibvention rdtheto aquagtime: AHeEs FresroRing, NS FHEYV S 8HORET n

out door aquacul ture systeps. For exanple pest n VEESE
weat her comarag W§ﬂ§]2¥é§"?5-ag;%? PTG HHB&%@%‘) Iff%%ao lvgagésr tg%/aq‘\%‘strﬁoﬁ‘g’ t he stock
away and very.h cause grow h of algal bloonms which can kill
the stock.™ éqlg&%%ﬁlﬁwgkﬂﬁggvery hot or very cold weather, the stock wll

stop gr ow BeckdYHERE Arfvat ers or di sturbed water can al so cause the stock to
have an unpal atable taste. In order to overcone the,avae di sadva&t El%es,
1 8t her

i ndoor commer ci Aluzeytiaredias Pommaen) theps carduster Yy FAWEIHhHIEVES 8N
oor f obrat . e : et
Cheds. SuchnEpe paEshars moftpLpot sk ARplE i bEGARIDHLORDBAIRES -

a cont i nui g Gld BULAL A0 [dP st bl AT6RNMei hesyoNotebotiduh of hies patlhi t on
of approxinmately percent of its water volune each week unlike in outdoor

ponds Mher hisainakes thepponde chlinostaimipassibte dy stdanowtn BAEIKON nlpeges AaREHES Qhd
rivers causing added pollution. In_the indoor syst th

t enper at ur valugble faggraTe gequgred fe keeh ihest p%e%ﬁlgﬂquf mlgjé]é Ti ‘ﬁ@a\ﬁt@%@[ﬁ%t%‘? with
probes placged into . r | [ I 1eChdstd @nSeanodkympi ng
the water iﬁa #Wgﬁ%q:%ftﬁg&ug%qoﬁlaﬁ éc%%ré:ggﬁ[t@%lét' ngrte%gﬂﬁdeg?srsed. terperdggure
to pronot e dasie Weshegtcnthitivns Foeh be fpetatcan easestack| lossqoy prashingithe stock

A\ L or nat | vewsy gnd weioit oRTar Fan GApe ARPHRGD! MESTBI LR Sk
Che. bult ai F AHEERan, Vers oabl vefF Eel §Runt, 3R SE0F ol hdF by PPN DTy
| arge ener gy sPERIABEIOH IR IsoNrtkel thienstdbhst hewsasuryalaable taste.

Jn order to overcome the above djs;advantages, indoor commercial aquaculture
systems were introduced where fish or other marine invertebrates are grown in tanks
placed in large buildings or sheds. Such systems have a oumber of advantages. In

20  particular, there is a continuing circulation of the water around the system with the
addition of approximately 10 percent of its water volume each week unlike in outdoor-
ponds where water is pumped in and then overflows back into streams and rivers
causing added polintion. In the indoor systems, the water temperature is attempted to
be controlled by either heating the water with probes placed into the water or by

25  installing large chillers and pumping the water and through the chillers to cool it to the
desired temperature to promote fast fish growth. The temperature control equipment is
relatively expensive in capital cost and also running costs can be high. An alternative
is to control air temperature, however as the tanks and associated eq_uipment make up
less than 20 percent of the air area within the building or shed, 0 have effective water

30 temperature control, very large energy absorbing equipment would in most cases have

to be used. Further, the buildings or sheds would have o be fully insulated to be

viable and this would mean an impractical cost in relation to returns.
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di sadvant of "the known systens is that the buildings or sheds housing

the aquiculture systemresenble a maze »f pipes and plunbing as watgedrs S
punped between ,t he .syst.em ¢ s Sthatf thet Buikdingsi ot ¢hedsal
filters, foam Af?%%o%&%%?@%??%@ﬁ%?@? ﬁg’% er treatnent units and other

wat er tregtpen tﬁ@ﬁ@ﬁ&gﬁﬁ§ .syijeﬂihﬁsﬁnMGrmmatca“ pipes anddplardping 2t SO ENt s
whi ch have 't e se

0 up in different parts of t buil din | pi pes
ar ekprovi geshped th&eﬁltb@?ysmﬁm coEpeReni ﬁlglél %r@%&iﬁ@cb@%@gﬂgﬁeﬁé’i n ]I§|Vi dual
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with a | aftpetipnatersr UB¥thﬂlff5e‘§at%E‘J€?tB}?ﬁ{13H§ g%d %&P%ﬁggﬁgﬁf,ﬁ Vi bpr ation in

the pipes. gr sinply t ' SitP aHicEAAVE 1B 83 wptinekfersntparts ng
pi pe joint eﬁ%c%gp%ﬁfl{geaﬁgﬁgﬁ&%l%g rB%cture.1 I'f such a failure qccurs,

wat er fromgsthe i SDethape! pipeosire prosided i oy then flppie an@s¥2IGF RIBTHEY of
fish stock. Further wherein there is a |large VOlf;tﬂe of eé@@&?%i 'ﬁaieé’hg’

wat er t enmenadcidetol eashs astividual tank PTOREPOBEREP B O LAY TREY SO Eper’at ur e

I ncreases occur_in hot climtes, resuylt] | HH;'?C% vend 88, Wibrhfien

el ectri ci toystemsis ghatgyith 83@3er ﬁgﬂﬁeﬁgﬂt{eﬁb@ wat er :%léTﬁiﬁgﬁ%gs_l n r_nané/:e cases
nmade the i.ndoor. SR %ﬁéﬁﬁ'%h%k el Rih 3fthies seredshmusinp ik inta

which ari g8 erglp?'%g{” #%YE\_EISE? n altterr%%ﬁto junp out of the .tankidePé
addi t ijpnal f,pizping pinsfhauiee Hisaced falee dchest wplesfrophBetaMs's Ay 1R

covered with netting to prevent fish |losses., Wth r t ipdpyi dual
conponent scesilfingiin thavpss| aftionpss of sk é@?’ﬁeﬁfﬂr@ﬁﬁ W&xere q%&{eﬁgta e@igté:gc% I%ﬂﬁggyar e
installed into the, nain t ' | elimbted aeE &afel osmp&aturdius

i ncr easi nEAPREECIBEEY py@Fe%A?e ¥ Iééﬁj?%\l%qlg%gr%..ﬁbclt:n.ﬁlté#gdf oam ski m"rers_orpf oam

fracti onat &&ami&&ﬁm@ SBElateR réshttinpanmasive iadreasysinghs elecHIHY TGOS AT
bubbl es or '

oam 1s created or forced oyt of the top.of.th '
i nsuf fi ci ejolingbdnl Aeatimg theawntes  dhisabasy 10 TAPYF FREY i”%rqﬁttg%sﬁ glk@plts?st%g not
function. To make them functian correc L OB 8 954 fRRNifeR fRaipyYo punps
fitted5vvitﬁplaliﬂ?f%aé]ﬂt‘ﬁ‘rv?a&’?ear@ogq‘m%@agg aﬁe Wﬁie&sle o not 25 always overcome
the probl eryngg o{ktfb?ftﬁ%ﬁh@uo QRRIGHaL BiingNas b iplaeed ovetie tpeof te Fuks 288 ¢ he
aquacultur-b ysStens tor filtering e water of fine waste particles
created fr g wasired dhchettingao psgveahfisholop®s. ext raneous matter. The majority

of filters are %\lfiﬁlc;[:ergiarcdsqgttﬁé fivids c%fn];po%gﬂrs,r #lufiiog: SRt ttakhddl B@ar i ngs

are installed, they are installed into the main water flow pump line which reduces flow

-

00 thus increasing the electricity consumption. In the foam skimmers or foam
fractionators which are used in the conventional systeimns, insufficient bubbles or foam.
is created or forced out of the top of the units. If insufficient bubbles or foam is
created, the fractionators simply do not function. To make them function correctly,
high pressure high energy pumps fitted with air venturis are employed but these do not

25  always overcome the'problem of inefficient operation.

Drum filters have been a part of the aquaculture systems for filtering the water
of fine waste particles created from waste food, faeces, and other extraneous matter.
The majority of filters are electric motor driven off central drive shafts with bearings
on which the drum filter is supported for rotation. In most cases the cleaning takes

30 place through a centre mounted vertical disc through which the water must pass. The
drum filiers are separate units and include an outer housing which is specifically

designed to hold the filter and its supporting components and to also hold the water.
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cl eaning takes 30 place through a centre nounted vertical disc througﬁ

which the water nust pass. The drumfilters are separate units and include
an outer housing which is specifically desigged to hold the filter and its
supporting conponents and to also hold thg water. 10 March 2006 3 Water

inlets and outle nmust .alsp b rovi ded along with special float swtches
to activate a cl Le‘gﬂ%’éﬁ?ﬁ %‘gggt?‘?}\ﬁ’élﬁﬁﬂdﬁ’d%&‘r@?’l%?‘é\?]émg ryithespeciaktloat gwiehes|to

rule, duringegv£astRanihh groveisahdnl iRMwh&r RiEPREY Or bypassed which allows
uncl eaned water back into the fish tanks. If the water is stopped for any

| ength of 5 tine,As ¢ geegrabale duying elepning thaivateo fioheisfsiaiped bobipasedi whith mes

of heavy st ' t he fish can I tay..alive for ar d six mnutes
before fat a%ﬁﬁvge gg(g%%}%ﬁ Vg%erobcagg Lo iﬁﬁ%ﬁﬂb%nﬁﬁaﬁc}ﬁe W@%\R&%ﬂpﬂeg LfLSW&’cY et o
bearing §r ainay iecanrtyy ey Weahaditaab thatibhisochaPReAthes bEHBUA stoékhgacﬁﬁ%%e
filter and %léjé of the fitti ng}s{ is extremely tinme consum ng and i n many

cases can Gap gnlyostay aliyg & aremlesix nonwign bagro fataliiiss beginantocdwru dnbitet er s

in any event..k Wy nnot_be.had to the interior

of the dr umt:m %n?rba‘&léldcgﬁ ; Phaielﬁ an%%ﬁ@%% a%tgglz@ag’gﬁ}“%‘%%??g‘ﬁe gzi‘prl?ﬁnsf PV de

an i npr oved teqdramufilterraad sylséfetive fittingds is oM EmcOfondimingaal ifklayicalssapne
above di.sadvant ages. The present invention also ains to

or nore of lha g _ ai

provi de an HGH4e it @@ieém i oiniae cpBenitdsem; sy neanyveyeat is fifficult as

treat mepg C@f@%@é‘é&&%ann@ﬁ@ﬁa@t%itﬁgﬁﬁergn?@fﬁfévd?%ages of the invention wll
S :

becone apparént fromthe follow ng description. The present invention thus
provi des i nSummarytofgheInvenéidnaspect, a sel f-contai ned aquacul ture system
conprising a nnd$Lgr buil ding.. said building havin B& base section, a., main

d
wat er chanber for ‘¢SRS hi HGTHI A2} OrrBF(iVIﬁ R VEPTEEH AERCH Y BYPISHR (Hieh

sai d base 20v@ehésOoy atSRas Aevlatisnehef atf fbRS o8I NBvE dﬁsgevaiﬁ&ggk.omgﬁgs’ehﬂg
at | east sajd nmin _chanber and defining an encl osed space above said main

chanber, wat®FIiealiamts Werngdoen prvrcgurel syetem which iespraec inwovat watar d
charmer ™ s P “onpoary {RoReL DB i ol RS2 M Riprob b B "

chanber, neans for cul ati ng wa
t hr ough sai appaednéfrotr thatfotbntingrdesssipasid back to said main chanber, and neans

base section sul THPIFSACTHHAER Ga e nPenahdr pIFEast 8sbra KpeatiioRb. of
o i e L T
top secti onmawm walex Flamsbardyr containing fish or marine invertebrates formed within saic-i base
20 - section, said building further having a top section covering at least said main chamber and
defining an enclosed space above said main chamber, wéter treatment means within at
least said base section of said building and adjacent said main chamber for treating water
from said main chamber, means for circulating water for flow from said main chamber
through said water treatment means and back to said main chamber, and means for
25  controlling the air temperature within said enclosed space.

The base section suitably has outer side walls and at least a portion of one of the
side walls of the base section has an inner side and an outer side, said inner side
comprising a portion of a side of the main chamber. The top section or sections may
include a roof and side walls, and the side walls of the top section are suitably aligned with

30 the side walls of the base section.
Preferably, the base section is moulded from a mouldable material with at least the

main chamber integrally moulded with at least part of the base section.

The water treatment means suitably includes filtering means for removing larger



~include a roof and side walls, and the side walls of the top secti
"suitably aligned with 30 the side walls of the base section. m@f&%@]ﬁ?gﬁ
- the base section is noul ded froma noul dable material w th &eckwadtlcMiey 2003
_main chanber integrally noulded with at |east part of the base section. The
wat er treatnent neans suitably includes3 iltering nmeans for renoving |arger
Recei ved 16 May 2003 3A particles or solids from water i%] thgni%?ésfho‘iﬁa”bef
and for roapMeder sohigh fremn Watet indhemahy dhwmbenand fof EFmoviREsPa | B ng neans
suitably includes a prinmary filter for.r val for RddviaL lo€dargad a
secondar ythfiwates: ﬂ@?fﬁ@ﬁ@%ﬁﬁﬁ“@ﬁﬁﬁﬂgylﬁgﬁag%?ég&#ﬁ%%g??nary filter_ syitably
conpri ses

fromt he g&ﬁél{%c o0y %%%:ﬁﬁ%g - 68t demovRgateticapirtcient Thoprimpady flg e Y wat er

cha referably first comruni cati on neans Cthet he

0
base of thgupdes a sdeendeharhbert whick de drvgtedaiarsnt o @A BYPOEST a%&ggt ering in

t he base of the nmain chanber ass .l S banberof theanaid
comuni catiaith cheahd- n3§ﬁafaf|a§1(¥ g%ﬁ#@%@@ﬁ%%%ﬁa%g&é hg&n%g‘g tgald' acer?t. t he water

| evel thergi Sonafanbereby b6liddyatier2gis thadaeepbihegapin chamber
PCT/AU02/Bﬁﬁﬁg&EOH%ﬁgﬁgﬁg wat er and goli%ﬁgnay.fLom1fron1%&§F69?%&gygk:of
water in ghe pmk ntchiasreond chambarh SeserbPRIMEHRGERLG MEFEFBPADTY ea;lgcond
means conprises _a spill et yeen e in efp afhd seeentl chamber .
The materDM@WeH*?ﬁéFheaﬁg%gﬁd ﬁaﬁ%@%pigggguﬂﬁggﬁg %ﬁintained at a | ower

| evel than the level in the main chanber such that water 5 will flow under
the influence of gravity fromthe main chanber to the second chanber via
the first and second conmuni cati on neans such that heavier and |ighter
solids collecting at the bottomand top of the main chanber pass into the
second chanber. Preferably the second neans opens to the periphery of the
second chanber such as to inpart a swirling novenent of water in the
second chanber to assist in drawing water 10 and solids fromthe main
chanber into the second chanber. The second chanber may include a drain
outl et which may be sel ectively opened for exanple under the control of a
manual or automatic valve to dunp solids fromthe second chanber. The
second filter suitably conprises a screen filter for receiving and
filtering
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water fromthe primary filter. The secondary filter suitably conpry

drumfilter. The 15 drumfilter suitably conprises a rotatable drfuo';@?rﬁ gpos

havi ng a g}r %g:%]gg mesh material about its periphery and reamsU@/E245 ovi ded

for conve@ r?é- ter fromthe second chanber of the primary filter to pass

t hrough the screen or nesh material. SHtable neans are provided for

supporting_and rotating t dr ' I the FHE MevBE 8P alBRYin (BO RN Shambdror
SHFDY (PO RaE PO g Wi, ey

means f or W& drum r. Preferably however the 20

drum filt ﬁftoi e gécio}{& 'Eh'érﬂbe%r(?t BicraBbipyiheva@indf et rgmiprisésr o apilay fretweany
filter. The drum Tilter

or this purpose may include a plurality,of.
Ci 1 cunt er g ol yhamsseeshdnsseba shambes. t e CoagR VAl T ERE) THIPTE one
or nore water outlets adjacent the ribs to cause r.otati £4M
filter. Msitaby shintaiped at @ kevegdeval dhay Ftl?‘ée %@Fd&?‘gﬁgﬁg‘%}e@?%ﬁe
primary filter conyeyed.intern r fehhtiBér thahekémnt chatben on
thereol. Bt ff[é’I”éHF ,“g%“lfﬁlgnéq&c%ré}]ﬁggtﬁl?a Ilgimsgz;ced rmenbers of the_drum
filter may.c g{q) E’]i_rs?teaﬂdo BGbhd Hofkdnicatien tieeatisngich ithat hegaiensandnHgRmr walids from
the primary filter acts to effect rotation of_ the drug‘beThe I satgbuér.tably

suppor t tt@@lwdtﬂnF% the ibettomamdniep hofnte ap4ia| chafbempast 1BigLe second ¢
circunferentially. The drumfilter conpri ' IHef WhéH 29F

annul ar eRueferablh EhesseseBd\EEANS PRSA tir’rﬁ%e Py e@iﬁ%ﬁlgp%%@dto%%&gﬁd%nen%eros may
be supported on 30Q_.roll r th &1 Qe doil@ cHAbbarith labdst ihalrawinigawaten
about a hdMP¥E R SHrhEg El.%@%ﬁée r(r%zﬁ@&?%rth@g?recti ng water fromthe primary

filtefgi NtoqtBRaOEHM fhis/mhdh chathbetihy the sprdndehambere cBhajerspnd SRABRAIRY f r om
t he secon chan% i

er and longitudinally within t drum . The bei gt t he

feed duct ifeitids aiireg oufies ngvlemﬂﬁﬂf’e\&ﬁl%éti"ql% DPW@EE(@:CWEP&%%%EF as \?\%@ 8t
cannot rise in 10 March .2006 / egterd the second
chanber alfowpanyah et AERMalE ¥¢ ye%ggﬁggﬁﬁ%;‘%oﬁ% u eﬁtﬁgeneralr_l y radially
_el_ﬁt egdi ng duct _-fﬁ‘ﬁﬂ‘gﬁ;()ﬁd f}g{é}t ][glglt&gj} Iceﬁ%ri‘sﬁragbﬂeamﬁﬂn:g fovateeeivengarns GleRBE r i bs.

e duct may include a ba i e eyeon @qtqgeﬁé ucS:t. L ers. %ga%ﬁ%nm%gr _
passi ng oukatef fromehel primary filtereThe 5eq08 te SURPY BP0 ded T or ¢l eani ng
the filter_ screen o sh_mad ' ﬁjﬁg&iﬂggjﬂge‘ﬁg@eémm gesipiaseiaheans
for s_dlsayiqﬂ}“\/\ﬁ eérrsutﬁﬁncs"f"* [sggéégétgteahigt}%unpsh material . A terpatively or
addi ti onal Jysyt iRepaiteni agd meams areyprovidpd i for copveying giater abpmy faggSecon

pressurized air against the filter screen,or nesh materi e ’RRARNsef or
appl yi ng weltagbenod tae PEPAT: S & Pf‘?'?’et%%gge ec?F’Ieﬁ%sr% H%SP?PF% Qpr'my be -

| ocat ed above the 1 SRR YrobfinRer By i ddaeh filéer rfadch ymednst ey dr um
beneat h t HE<E: & %n&ﬂ%ﬁﬁ"?&g Vi n% nmeans %‘n%r cat chi ng and coll ectin

material s girsha@doastot hosms e dansing rotetior 6f they drum filter. ~Preferably however tie
50  drum filter is driven in rotation by water flowing in from the primary filter. The drum

Pt

filter for this purpose may include a plurality of circumferentially spaced members and

. the conveying means may include one or more water outlets adjacent the 1ibs to cause
rotation of the drum filter. Most preferably, the drum filter is hollow and water from the
primary filter conveyed internally of the drum filter to effect rotation thereof. Preferably,

n5  the circumferentially spaced members of the drum filter may comprise longitudinally
extending ribs against which water from the primary filter acts to effect rotation of the
drum. The 1ibs suitably support the filter screen or mesh material which exfends
circumferentially. The drum fiter may lcomprise a pair of circular or amnular end
members between which the ribs exiend and the end members may be supported on

30 rollers for supporting the drum filter for rotation sbout a horizontal axis. The means for
directing water from the primary filter into the drum filter suitably comprises a feed duct
extending from the second chamber and longitndinally within the drum. The height of

the feed duct determines the level of water in the second chamber as water cannot tise in



nmesh material and water. The nmeans for catching dislodged materialq@@adrch 2006
wat er may conprise a hopper internally of the drum The hopper may

communi cate with a waste line for directing those materi oMRSiE-

Sui tably,“i%@’%&'ﬁﬁer comuni cates with an 15 extendi ng porait'(?lg%ﬁoifl)ﬁt%e

supply duct beyond the baffle which is gonnected or comunicates with

the. Sippl JeEEITRETHIB AR e SR by Bhd BnBB S £t 2 B A el (e

drumto e 'air%h bhk Youlkls RUeekR Wit egord g .t Maedivem i s
col | ect ed. %le r%srﬁt?#?ﬁéggghsﬁggi tuablsy supportged over a third chaerrwalglr such

‘that wat ermapRichess bfflt beyunghtht fectdnembers fe preves wabe tpessingpdiod therdgim hj ¢ ¢
chanber naﬁ/ i nclude a subnerged biological filter media to define a first
bi ol ogi cal st ter for biol ogi cal contact and action on the water therein

uni oh_Bas passefteby HORBE Bigch o Aleanflieuhing sctdarbememRynderial vi ded

I nto separate sections abl e baffles, each section preferably

cont ai ni narie Qé@inghkahs ey cemprisdineans fAnspaying ectiragainst thé ecreen pmeRanber
25 however is preferably free of the biological filter nmedi umand

means nay meritloc Adteanativelvepaddiionalifp (R PISANRS BReaps MK LOHIGINE F15 &HP

sprayi ng neapns. The pu reans o] t I Lar i nder
timer contaPBB.mgl' IPEeSLSﬁWr% Emmtn%éagﬁ?rncﬁ?%%egg ngts% rﬁﬁ%{lrlag' odll;?% Z%éséﬁ{;/\ﬁiogh may
be sel ect !a)? iﬂ%g)waﬁd#a% |610d dodhs OB REben 0B Y Maferi@ kg Heriovadd simveahwast e
for draini g the third chanber. 30 Means such as one or nore punps nmay be

provi ded tdrumomwEyneaas enayi be pheviddd internalaobdie o beraatin thebwaieo Gnd 31t
filter. The one or nore punp neagns _may be lqcated in .the.e section_of
the t hi rd aPRE#REFeaTy PrGAEEE %gﬂeﬂﬁ%ﬁlgsﬂl%w@%d{sgﬁéﬁ? fopLihe {é?r%é‘? RF ough
t he syste d ' | I t I ] ' - h the
10 Nar ch 2808 B o) 808 ol BB I itk R R e e
chanmber. ApnpeRefd Ryppds aitemaity obthepirom. dEite hoppeh may iomimundagentyégh at wasieinp

water fromthe chanber if it rises above aagredet erm ned | evel . Thﬁ1 second
bi ol ogi callite for eliresting sisy DTS Wewasie s JUROY . AR ReRNeT AN "t an

bi ol ogi.cal_filter nedia. .The f h I Yided: i t hpns by
baf f 183 SAFHHE AR K Q% 8‘3"#’?‘&4%‘%@%’% ?@%r@%\:ﬂgiﬁ#ﬂg\a?e?& e P
third chardgminsicstd bat Wage.sMédan sl Belghovidedoy silieatysolids dv e edtending
biological filter nedia. Water fromthe third chanber nmay be sprayed over

the bi ol ogiartibn bf tieesupplycdustn The bopper prvasriendrieyand prreor eppesie el Afhe he
chamber. THEn'R diburs it sBYantany ol RardRi Habied Rm i bt SotdiicY
The drum filter is suitably supported over a third chamber such that water

20  passing through the drum filter collects therein. The third chamber may include a
submerged biological filter media to define a first biological filter for biological contact
and action on the water therein which has passed through the drum filter. The third
chamber may be divided into separate sections by suitable baffles, each section
preferably containing a biological filter medium. An end section of the third chamber

25  however is preferably free of the biological filter medium and pump means may be
located therein for supplying water to the drum filter spraying means. The pump
means may be operated at regular intervals under timer control. The third chamber
may include oné or more outlets which may be selectively or automatically opened
through a valve or valves to waste for draining the third chamber.

30 Means such as one or more pumps may be provided to convey water in the third
chamber to a second biological filter. The one or more pump means may be ocated in
the end section of the third chamber. The one or more pumps serve to circulate water

through the system and maintain the level of water in the third chamber beneath the



bars. To increase biological action, nmeans may be provided to suppl '
the fourth 10 chanber for flow through the biological filter nedi 20%’Mn926h 2606

direction opposite to the water flow therethrough. Preferghbpvodhessair is
suppl i ed wo @e2@durth chanber to flow upwardly against the water flow ng
downwar dly through the biological filteg nedium The air may be supplied

to one or nore air supply ducts arranged at. a | ower | W4 R e BRT
chamber. Mo of sukdranlthe second ehamben obn gReFLGY %m&&§3¥§,&%§%%e provi ded

15 to comunicate water in_the fourt fdbRemimed tevehanber. I n
a further @nmbdﬂﬁ?éiﬂﬂ}PW@fﬁoﬂgﬁi%ﬁﬁaﬁ?w&gﬁ?ﬁag&y be achi eved by a

bi ol ogi cal ' - R ; : i clambren it GFLIPR
comprise. a1 o asphd e e AR o R moveent !

Ich rotates with novenent of. Ciﬂ ﬁg%fﬁte%nng
wat er fl O\é\%iio%gk?pﬁﬁgf Medahamnherfoant champer may s GG dBIO $ePHNE Dha iy

t her ei n. east one foam fractionator is suitably. provided.fehabl
treat nent @ihwatiesectiontdaeryingathe feieamerssa. effi‘&fﬂ a ?8%% g% ps)refer%bly

conprises a fifth chanber forned in L bicoll filtenaaian Whanhen thadhiméans
are provi déitriostedsush | a5i By SEIRYIRE §VE }h%v\%@o Jgrtlfon of the fifth chan&gr f or

bubbl i ng t hr oygh £io0er MerbibBeietl fitky yedimptirevgh spran syt Wr e
air bl ocks&?%ﬁl{gﬁ m%)@/éersb%géft?:ogehl ofe tlhegchanber. An inlet for r@tbﬁsé{%gmthe
25 main ch lendl Hf $h6 ERhber prihe sheay barsthay bp HEed Spi@Y OFTS et nber .
An out| et omthe fifth chanber is suitabl | I eyvele oaghof
the fifth ohaniirinctdase bislagicd a@&ﬁﬂ@aﬁaﬁgﬁéﬁ@ﬁ‘xﬁ?%‘?ﬁgﬂa ?:lhanbeer t hr ough
areturn line. Ar e 4 ed. EQk #h A didetor eppasitd ®ith¢ waigat er

f1 ow bH@k CBATRYFE f%ﬁ&%éﬁ%éﬁ%oﬁlﬁgo%% e?fl}frtér}eml I ne sui teabl y 1 nclydes a gort i on
within the gmmi g ¢ Rh. Wb GbraBH, egsaii fis auphliedcto g fairdockagales 0 oW
circul ati n&ﬁw OW 0 ter in the main chanjer. Th]g re “g:g‘éai'ﬁﬁe Qefingh 1N
the main gpamey agaistitbe aytart flovaag oWaFREHY (RHUE B O ELE B "ai T i n the
formof bubbles fromthe return |ine T ' HhehoesdUitt £ dweri lae¢ludes
a funnel néigers M@ayobe SEPR Jh %o%‘naﬁr“og‘?o@?%%d@c% AUO2/ 01245 7 adjdacent
the upper 'e}ﬁﬁ%@%&h\g@{b%{. ahiuifablyt i b fsraeet b ombteadickyigayvae ProVIde

entrai ned i es a e surface of the | evel of ter. The funnel
menber yiss Syichabhicagweet Brthe faredramberbeckioihema ®fray be adj ustably

SpOr (8 O e O w2k Sett YL o BRAPEEG gilod aamea, b 2
I;lhgﬁ%e?_r : lbcio E)gsgicz?lt cc?nrtac"%glj ACRAL mhecHag8t. AfheVBIbRIZidah coitectbn amy fGOHPEISe .r?at or
rotatable member which rotates with movement of circulating water flow in the main
éhamber and support a biological filter medium therein.
20 At least one foam fractionator is suitably provided for treatment of water in the
main chamber. The foam fractionator preferably comprises a fifih chamber formed in
a wall of the main chamber and means are provided for supplying air to 2 lower poriion
of the fifth chamber for bubbling through water therein. Air is suitably supplied to one
or more air blocks in the lower portion of the chamber. An inlet for water from the

75 main chamber is suitably provided at the upper end of the fifth chamber. An outlet

from the fiffh chamber is suitably provided at a lower end of the fifth chamber, the
outlet communicating with the main chamber through a return line. Air may be
supplied to the return line fo assist in water flow back to the main chamber. The return
line suitably includes a portion within the main chamber which extends in a direction to
30  assist in circulating flow of water in the main chamber. The return line portion in the
main chamber may be apertured to allow controlled escape of air in the form of bubbles

from the return line. The fifth chamber suitably includes a funpel member at or



Water may be supplied fromthe nmain chanber to the inlet to the cRgmastci?006
the foamfractionator through an ultraviolet treatnment chanber where water
fromthe main chanber is subject to exposure to ultraviolgtyhkteipasihe

ul travi ol &0 8¥@a¥ent chanber 10 which is also preferably located in the

wal | of the nmain chanber suitably has apn inlet at its |ower end

comuni cating with the main chanber _a contains a e . 1.0l et
| i ght sourdiceribe uppardeel ¢f (Yf?éerr@afé‘?g:&@ &‘ﬁ?%%retsoﬁ rCBQ?%@@?Aé% %%%%IF@/%
ozone to water in_.the _chagher, of a [ is shitghlpzomeectegact or
may be pr &H’LDB{@E! af fhe suzfacs ﬂpﬁﬁa}ﬁg%rotfq?%&?nﬁt%gﬁ%gl z?l&g?éiﬁs]es maijrbl chanber .

Czone from the 0z 5 Y beedsusplyi seppdreed foe hbighkvaraHEnoWithiie f oam
fractiona%bﬁgﬁéangrgf@gégﬁlgﬁber up%/lvardlfljgthroug% t hat chapber. Ozonﬁj may be

suppl i-ed tie ahamber bF abk feathniragdaton. t Waterntvaier theafpnnel WSS PaY P% he
foam fractionator and the further biological filter j i Iy ot Ry ded
by one5or swpperiesi by pulest onAP#Eh abﬂ’r‘rﬁd.@?‘?“?ﬁeg*ﬁ% qfﬁ%ﬁegt %e&lglf‘??%i%gmﬁ%agul e at
20 the int rn%lfﬂébui | di ng tenperature through the fractionator and

bi ol ogi cal® r to thereby control the tenperature of water therein and

thus in the rraiﬁra%lgqﬁgg@’e.suigﬁﬁed Rorntthe ehantiambef to the ifler torthe chandics §if &ha
filter is suitably is defined by a tank. The tank nmay be Sﬁ&)orted z}ﬁove
the main chagbeicioustor thranghne altrab iadeh traabner Charles S WY B iiePethe

i nfluence of gravity back into the majn e In%8r
conf i gur at¢hambet fresuPIest & FERASUES tPt‘élFmYlﬁ}?ﬁtﬁﬁﬁrg 'g%e gir%rrag%%%r% Jgrg;t%?int%o t he
mai nchanber. Ay conditiqnl B tRE nfrOMadeer beitabhnhascin infee at
terrper@t ur Eﬁﬁds ﬁ%ﬁipg%%?ﬂﬂﬁl&ama%%%nﬁ?%g%éncl otged spa(?e o? the%i | di ng dul e
and thus the LREPeRAt esEmokicAlty Subplthednait ochumber aath eIUERS GnaFBPHLEhd

bi ol ogical filter chamber. A controllable |ight source such 30 as one or
mor e | anpsultmyiokes lighbsoumed above the main chanber to create artificial day

and night conditions wthin.t el | Br shbl oesodivwaetin thde
second and t hi r@nﬁﬂéﬁ{?ﬁo@gﬁrg%’téégélagc]%gx%%ceﬂt I;(;anglﬁ_genql of th a%)i n
charmber anghdfifr sPaRToak Feetidtreormiihe ozbroartoraney beproniden iya sl ®Var ch
2006 WO 031022041 PCT/ AU02/ 01245 chanbers may_be : 1,01

t he, tEnpeirathameallgiithe W@k@%ﬂ-o&ﬁ@?ﬁ%ﬁ?—o %ﬁesacmﬁfg% ge %Fl g@ilééfe{gbfor
communi cat j ng t : dla6r ERbRDS R Hsklewipwirdi ehspgk ¢hat abambert he
second andiqvﬁelrre Scﬁgﬁigoraap%ga%ar rconditioni_n%h means may be provided to

Ozone may be supplied to an air block submerged in the chamber.

Air for supply to the foam fractionator and the further biological filter is suitably

provided by one or more air pumps which pump air from within the building module at
70 the internal building temperature through the fractionator and biological filter to thereby
control the temperature of water therein and thus in the main chamber.

The fourth chamber of the further biological filter is suitably is defined by a tank.
The tank may be supported above the main chamber such that water from the main
chamber flows under the influence of gravity back into the main chamber. In an

05 glternative configuration, the biological filter tank may be arranged adjacent to the main
chamber.

Air conditioning means may be provided to control the temperature and humidity
within the enclosed space of the building module and thus the temperature of air supplied
to the foam fractionators and biological filter chamber. A controllable light source such

30  as one or more lamps may be provided above the main chamber to create artificial day
| and night conditions within the building module.

Tn one embodiment, the second and third chamber may be provided adjacent one

end of the main chamber and the space above the main chamber and second and third



communi cate with the space above the main chanber to control the 4o march 2006
tenperature in that 5 space and thus the clinate in the space above tﬁe
second and third chanbers. Alternatively, the air conditi®BCi’/Ago2EaPs nmay

be provi d¥® ¥8?28muni cate with the space above the second and third
chanbers. The main chanber and the seco®d and third chanbers may 1&2 I n many
different configurations. ln one e!.rﬂﬂé ' : whidingahadvbe r Meansof a
substantiahalybfrféélaﬁﬁ’ﬁl@%@se‘glt@c ?tglgﬁé;ﬁe C(E)n ‘:"%Fhé%iﬁ%n. Oneg or.ﬁl%e CONEr s

of the rectangular. Hh iR ne ardpace almyetibe traim ekanEer JH SPEFam
fracti onaf¥s aﬁggﬁgrfggproviug%d ags:socgi@gt ed yltraviol et mtcl%?@ e er
and 0zone gheas e secorm abk thinkettamber. n ThE L FARGHARE BSHE S he chanber

SRR Gt ML VRS t tBPiHEREnpahmndEr that of
ol ongat ed commMITRASRG DS B T0BIS PRIBA T Aer s & Sreu: dea. Lh

I S provided thﬁei n_such that
f1 ow ci.rcul at eén&schﬁé gﬂgdoﬁlﬁﬁecignu{ealspﬁievhm. ther iseqong anfl (8 o‘?]i’@i‘?’?rs
e

-filtesﬁﬁi’?ceb provi ded at one or both ends of .{he ' ih the
central dipiéestiveBy the ppooendiimitg T8RS Hf%glm p;qvaﬂie[%]- @rr:gl%rglrngﬁgn e‘\ﬁ/\nht%r e

provi ded associ ated ultrayial.et  tr nt chanbers and/or ozone reactors.
Al t er nat i \aphge ahone tHeRePoR ?@Jﬁ%ﬁ%ﬁ@re S and where provi ded associ.

ed
ultraviolet c s@micAmr thir chambierd maay bshia BALGHTBhds pf
g’ﬁ%aﬁlrﬁiea%b%f aty fe&e o p

t he mai n chanb ui I di ng nodul e .defi ni ng the Ao em of
the i nventigfgiRyione Immrfseﬂﬂﬁgtlggionﬂhﬁr%n 8?4“9“%?3?1&%8@%&%&% F%Gﬁaél%u%%r

gﬁgrrglrm% t he ga&rgn%c E&?ﬁéﬂ- n@ggalé%%feo%grggfgﬂeir@&aﬁggﬁbﬁrs@mmahechmb%d as

rom concrete, glass reinf OC{)](J:%% .p(ifgst I CcS
or ot her %{ g;%b&&c%a%hafhe et fabieoriaiterh agd cedlere propisted ARG EREYCE o
separate I'ng or unit. One or nore roof ang I&e%&%%t?ggowgﬁcﬁtgé
cooper at e bdthethehaniberogid QEODR] EREPISITHA ¢ Lo, P8 B R eT oS ed space over

the main chanber and sego -1 hi h N ethé anzie dharsbedp Hat e
moul di ngs SRARRFF 0§ 10 %W@ﬁsog;{g'?gr&]eﬁ %%tﬁ%ﬁ o v

ngs or _units, may, he asse and
joined to gefihed gg}gié@yg_ﬂ@imamﬁﬂdldévidérismﬂva‘iﬂ@é@ﬁ]eﬂﬁ“@h??%ﬁgﬂﬁcgﬁ e%rsoof
and wal | sectrons may be provided w th on dPL inB gsboth
provi difig smhedtedceatrebdiyides F%@WW@WS@%ﬁlﬁﬁpgﬁyﬁgﬁgﬁmdul e 30 as
required. in an?t er gﬂngwegt | PRe dehgalmaiviiee haap esupperé caIe do AePTE Kivin]
chanbers aftds §; Bdf'€al “tTTter chanber may be forned J 8o aysindhe. hawer
base nol di pG@En4s ndinHeraprovidpd assopistst WiFRYINg! FeavBET aﬁrﬂlﬁﬁl of ‘uni't covering

and encl osi ng the chambers.  The ower. 4 Wk agided astBbititedaytrdviolet
ext ended atreaﬁﬁé“s-oﬁltﬁ’élaﬁv%lﬁd@eE‘?Wflﬁongwgﬁb%gr S t oéj%ef i ne 10 ggélgh 2006 D 9
chambers and/or ozone reactors provided at one or both ends of the main ¢ er.

| 20 The building module defining the aquaculture system of the invention may be
constructed in many different configurations. For example, the main chamber, and

second and third chambers may be formed as one unit such as by being moulded from

concrete, glass reinforced plastics or other mouldable material with the biological filter

tank formed as a separate moulding or unit. One or more roof and wall sections which

25  cooperate with the biological filter tank to define an enclosed space over the main

chamber and second and third chambers may be formed as separate mouldings or units.

The separate mouldings or units may be assembled and joined to define the building

module of the aquaculture system. The roof and wall sections may be provided with one

or more access openings providing selected access to the interior of the building module

30  asrequired. _
In another configuration, the main chamber, second an
base molding or unit with an

d third chambers and

biological filter chamber may be formed in a single lower

upper roof and wall moulding or unit covering and enclosing the chambers. The lower

base moulding or unit may be extended at one or both ends from the chambers to define



access areas to the system In another configuration, the biologiggl %HH%OG
tank nmay be fornmed as a separate noulding or unit which extends to IYI e

full height of the building nodule with the space over the main chanber,
second and third chanber being enclosed by agoof and wall section. In yet
a further configuration, each chanber may foe noul ded 5 as a separate unit

wth the units being .assenbl ed by being abytted agai nst each other. A roof
and wal | sedFoh aﬁ‘?f\g P Hﬁ?‘l Shder O%ll %}E’&le_g&oe %Ftl%gh%ﬁéﬂl&%ﬂtfﬂ_@r dakempy g
chanbers. Ifony@t afia fspdri@mea B @iif OfichOFers AL ol ﬁéi &the g,hh&ﬁr

tanks may be provided to one or both sides o e mai n chafnber and second
and third cHaeds yithtihe bpase @ venthermeain thambet, ssvohd ardl thixd chardbof beingl enadded

tion. The bjolegical filter t h 10 t foor lid
o1 ovi i ng. acteuiof Abf S seicl” b3S e <Bifimuing Flhaa by Be moslded

whi ch pesni tas at eparatedisitewith thdenitsHedtk 8deAPRd BY Betrgl 401104 BElindt QadPEiRA A
mul ti-Ievel bU|Id|n?. In a further preferred aSpect, the present 1nvention
C|

provi des a depiandgralleaiien may theadenieddeld otcensrrotenilosathe assembiledahambers.
bui I di ng, id byjldi i i . 15 i t hanmber .f or
Tl s s 0 e i, O LR

containing fish or “marine 1nver rates

second swi r |to ohaodterth sidapef thé ngriachanibERsyd fecbidind thirdeBarhhrs#hiéhhas e
section adjacen bsai in ter chapber, means_conmunicating said nmain
chanmber wi t [FOSHPYPY B¢ o joof gpd waHwesting. siitei tielogicalipittanks imayduive

mai N chagbersepdritd fodfiok iRE bR css3RERol Si g a secondary filter for
recei vi ng vvat%r and fil teir)i ng Watesssfromoéai d second 20 chanber, a third

bi ol ogi cal filterTherraphef tHeobuiklinguntodiies swiydbd fisewhiht pepnitadicaadiles & He

second chamgr., for receiyin ter fromsaid.fiine filtering neans, said
bui | di ng rmngﬁldéwocfn&r ﬂ‘é‘?t\ﬁf’ﬁg}eﬁ ﬁ’&“&??&lﬁ"@ﬁ tb.uaﬁm&r sections covering said
main wat er chanmb@i,a #irches airdfonsCRpectaft bhiséd BRETRAT Brfifds defbirichgaBa

encl osed space 0{ spaces over said chanbers, nmeans for circulating water
for flow frAYaSHItYepYStAMIeRIsEING hmodiar Belding seidrivhildmechvaitiger bastiseion, a

filteri means Lot il r 10.sal in_chanmber. al

neans fgg cont rg)vl% P:? r(fgér%l e %I& Fg?tg%pﬁg)%hu&gﬁl\%n ﬁ%f%veggl?rgpegﬁ e?e‘H‘%EBa?@@q%?Fe
spaces. |n ambtibhes sawpdcwirl tchemperesamirisinyy e ptiasy, pltoviaasd & sall fagofiabmned
aquacul ture_.s ezjiem conpri si ngh%&{)ortabl e nodul ar_bui |l di ng, said building
havi ng a ba?@ag g ey Watgs S PEHEISMEFatiigniaid mapy chandier ovithnapid ne
i nvert ebr at e&ond ahfnER sy i Integral |y w th at
| east part of said base ng@?ﬁ%@gg%ﬂ%&ﬁ%ﬁﬁgggg lﬁ}ﬁf %gl?ﬂn%eg,vilﬁ%gfﬁgenﬁg‘éﬁeaﬁs
section coveempigsiag al wesndagaifidkendidmrectisimgewatan endl diltering gvagsnt feoia | saRlesbcsiace

base. seat i onlneboR i biol roh) oRE Shem: APy Al Ba9a paEioot ShaceRGiad ng
vat er from sebfld Ghirib TOMRREiving WS bR safd FiBs! HREHAYmMIBLE kaill BuitlingYhddudin
said mai n chanber through said water treatnent
rther including a top section or sections covering said main water chamber, and said
second and third chambers and defining an enclosed space or spaces over said chambers,
means for circulating water for flow from said main chamber through said second
25  chamber, fine filtering means and said third chamber back to said main chamber, and
means for controlling the air temperature within said enclosed space or spaces.
In another aspect, the present invention provides a self-contained aquaculture
system comprising a portable modular building, said building having a base section, a
main water chamber for containing fish or marine invertebrates, said main water chamber
30  being moulded integrally with at least part of said base section, said building further
having a top section covering at least said main chamber and defining an enclosed space
above said main chamber, water treatment apparatus within at least said base section of

said building and adjacent said main chamber for treating water from said main chamber,

means for circulating water for flow from said main chamber through said water treatment



10 March 2006 0 9A apparatus and back to said main chanber, and

controlling the tenperature of water within said main chanber. Pﬁ?ﬁg§§%f§9°6
t he base section includes a noul ded chanber conprising a swirl chanber

adj acent the main chanber and communi cating the said nmain chanber for 5
receiving water therefrom the swirl chanbg cShprising the or part of the
wat er treatnent a%@%rat s. The water treatnent aPparatus suitably al so

i ncl udes a r&PARHS AR Ragknte spiddpaip shpmger, and seannioscopelfing ithe dempeyature of

mat eri al andwieeRhids8idihaNifsdpior conveying water fromthe main chanmber
to the drumfilter Preferably via the swirl chanber. Preferably, the base

10 section i ncl udéstezablnuibdebasei sictign dadluddsl & encdbanbhimbar caonistg angvid
bi ol ogical filter di a,,and .means .are provided for supporting the drum
filter aboveéhf‘ﬁ%@c“rbf””‘@I%:“(')egj'{’%c%ﬂ3 P amb(?ﬁé\‘?ge?(’%@?léﬁylgt e i YN cdrmpey fesr
chanber 6an reedehy evatdrlth@eRsm) e a%id LRSI ALHIL ft}Le! &%fart.o?@?e ?@%f{reatm

% I ol'ogi ca Iter T%t

treatnent apparatus nmay includes a further noul de
chanber for #B#EBENIi ng a biol ogical filter media, and means are provided

for conveyi ng wat fir ialqgi.cal filter ch r.to e further
bi ol ogi cal fil terﬁ‘(@:’h‘{'ﬁt r;@rréag:ﬁam a@%ﬁﬁ“ﬂ@%?& Pd%‘&“‘feéra rPgltn%’?"rﬁhi’fﬁ‘ I@\g‘f@aﬂmﬁom
the further abicotengirandshofilambgrmiteridln@dmhéans afNaobREd fh@nP&fihe Shtd BRnPase

i n, wat er chanber i referably 20 'noul ded as a

section contai.ni he S

nmodul e separat'® CBg‘B Tt tﬁgﬁg\i\#‘l@ @F?é@é%fﬁfaéh’dfiérfﬁ%ﬁ‘airbgh@aberf iBrefsrabiyh dhd base
Bri ef Dggcriggétican | - Of i.nvention,mgy .b re
readily undesr ;t%oﬁlgglggygu@bi@gtkgq%?lg tC ?lcgﬁér Ié é’gt r}ﬁref: (gr%tglﬁgjg Wbllncﬁggffsa/ “may
to the conpansdialradimeess ahi providedufet sapertidgethpriefiarfiied abevdodi yigBisalofitd-he

i nvention an erein. 25 Fi.g. 1 jllustrates in perspective view, a
bui | di ng mﬁg?lﬁ@geﬁ?{?%gﬁnb@ﬁﬁb%tﬁhﬁr ghamhiet parhiegeive didierrd Weten fpiy the drum
enbodi nent dfitet.he present invention; Fig. 2 is a sectional elevational view

of the building of Fig. 1, Fig. 3 is a plan view of the base section of the
bui | di ng of Fig. Thewatpr trpemsat appasatus ofayt inelufeok dyitbal mbilded bidlagikal sttiasn

in dotted oypline, L 4 bt Lustr S.t bui, | di ng of Fig. with the
~end flaps open;%ifasg%ﬁ?@]m&s? Irbgotl(%@el%&{lﬁig?elréﬂ’]%fﬁ a5 W%&gﬁmi d fomeanvgying he
system i ncommtar&ftee thenfirst biological filter chamber to the further biological filter chamber and
means are provided for returning water from the further biological chamber to the main
chamber.
The part of the base section containing the main water chamber is preferably

20 moulded as a module separate from the swirl chamber and/or biological filter chamber.
Brief Description of the Drawings

In order that the invention may be more readily understood and put into practical
effect reference will now be may to the company drawings which illustrate the preferred
embodiments of the invention and wherein:

25 Fig. 1 illustrates in perspective view, a building module defining an aquaculture
system according to a first embodiment of the present invention;

Fig. 2 is a sectional elevational view of the building of Fig, 1;

Fig. 3 is a plan view of the base section of the building of Fig. 1 with the position
of the biological filter tank shown in dotted outline;

30 Fig. 4 illustrates the building of Fig. 1 with the end flaps open;
Fig. 5 illustrates the layout of the plumbing pipes of the system incorporated in
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the building nodule; Fig. 6 illustrates in sectional view the foam
fractionator 6}@5 ssociated wultraviolet and ozone gener at pETiARiod/612a8 used
in the sy3tQMH 0: igs. 1to 4, Fig. 7 is a perspective view of the drum
filter for use in the systemand its 51fmnner of support; Fig. 8 is a side

vi ew show the drumfilter, and ed feed, discharge and cl eaning
conponent siggbf‘@e 0’9{(%‘@3&}9_11 E@%‘B@ﬁé&gﬁgedl rection A of Fig. 8 Fig. 10is
a cut away Vi evx:%}‘, gh uQﬂrﬁésoghPé’éctiBhélt Qlevi aRk; fod Fiagonaidr, aA@ sssdciaidd
illustrate in expl oded schematic end view, top view and side view

r espect i vallyrativket andpenendeseafortinits ag usedintthe systoysebhigaf LG, 1 and the

pl unmbi ng therebetween; Fig. 14 illusfrates different possib] rienptations
of the biol ogi cBig.f% iig amersppgjive YLISWt%tI e &Mél‘?faff& b W?té?’@vl h‘ﬁ‘ﬂé@
aquacul ture s st%mwit ) different 15 orientations of biological filter as
in Fig> 140AEHSIOISYRDALG 19 j||ustrate in perspective and sectional plan

views an al ternpid e siid R ahoniy ®e defunilRg aad aaqtiaed|fead, dishagermnin
accor dance vvithpg furstaher enbodi nent of the invention; Figs. 20 to 25

i |'lustrat ecledninlg tdapenentsyi ews an al ternative buil ding nodule 20
configuration defining an a,quacu%t re systemlin accordance with a further
embodi ment  of Fige SinvRsad 35V B %a‘rﬁ%m%/”o‘g‘?g]#i‘g'laﬁstrate the manner in which
the building nogul e.of  F |5 PERYi @ge W th add on end
sections; Fig. @lelg lélﬁ cgg%Yagd‘g%Qvoﬁéev&g@%uﬁﬁdé ng module with end
sections; 25 Firgs.113Q2and 132idttass i atploded ssheentivens yémw i top viek pndeidd and
sectional plan views a building nodul e defining an gg‘_uacléfl ture ?‘éﬁ emin
accor danceviwirt tespectively Hee compapents Al ke aguachgire SURFR 0 18- @‘ﬁj thgp 5
illTustrate_in_expl oded, sectional plan views and perspective views a

bui | di ng THO& tning an aquacul ture systemin accordance with a further

30 enbodi ment ofid hg fiRMARL @ferehl SSsivkboricht38nt bf ks bilogicillfiterpnner in
whi ch a nunber o% system conponent’s ) )

Figs. 15 to 17 illustrate in plan view, the aquaculfure sysiem with different

15  orientations of biological filter as in Fig. 14;

Figs. 18 and 19 illustrate in perspective and sectional plan views an alternative
building module defining an aquaculture system in accordance with a further
embodiment of the invention;

' Figs. 20 to 25 illustrate in different views an alternative building module
20  configuration defining an aquaculture system in accordance with a further embodiment
of the invention;

Figs. 26 to 28 illustrate the manner in which the building module of Figs. 1 to 4
can be provided with add on end sections;

Fig. 29 is an exploded view of a building module with end sections;

25 Figs. 30 and 32 illustrate in side perspective, exploded and sectional plan views
a building module defining an aguaculture system in accordance with a further
embodiment of the invention;

Figs. 33 and 35 illustrate in exploded, sectional plan views and perspective
views a building module defining an aquaculture system in accordance with a further

30 embodiment of the invention;
Figs. 36 to 39 illustrate the manner in which a pumber of system components

can be assembled to form an aquaculture system in a building module in accordance



can be assenbled to forman aquaculture systemin a buil di ng noduls i
" accordance Received 16 May 2003 with a further enbodi nent of qu&%'mﬁg%
invention; Figs. 40 and 41 illustrates typical aquacul ture Reckiiedds My W3

. May be defined by stacked building nodules with flat roofs such as of the
type illustrated in Figs. 30, 33 or 39;,;{5 Figs. 42 to 49 illustrate

further enbodi ments of buil di ng nodul es defining an aquaculture systemin
accor dancg;wia frtbeembodimenoof, theigyeptig® and 51 illustrate in side and

sectional plan view an el ongated buildin sl Which SnAbedefardibyur e
system in accoFigsnd8 aniltd IHWW?Sh‘@Pm@]nt?ur@%H%?]?%eWH%Cnveﬁﬁ on; 10 Figs.
52 and 53 il|ustrate i ng1 Lde - andl: $664 isRitahs ©f 8 typeatiusimtel wiggs o033 ¢di ng

nodul e deﬂﬂﬁk%b‘g W&qﬁ’ﬁ ure systemin accordance with a further

enbodi rrent380f the invention; Figs. 54 and 55 illustrate in side and
sectional “ptan view an el ongated building .nodul e defini JPpatel ddir e
systemsi n accorpgncs2 w B Hustoate fertherners q%%‘ﬁ‘ﬁtsdﬁ Q‘ﬁglﬂglggflﬁl\@%ntl on; Figs.
56 and 57 illustrate in, sectional vtilgl\i{\éf%ﬁt{b%r forms of foamfractionator
for use iaquadwdiusgRysted BLREOKADEE RE™vention; Figs. 58 and 59

illustrate in Z@g?tﬁgnﬂq mh&yge%fsid@tdhﬁrseetﬁﬂiﬁﬂbmamiewfandqﬂgmgatepq puighing o

use in the aqu systemof the invention; and 20 Fig. .60.a

i |1 ustrat eg,alik GeRahk\@ svbuansy sysemfio acedrdange oy P&P"eﬂi“?rge‘%%érfjgﬁe{ﬁ e
Description of the Preferred Enbodi nents Referring to the draw ngs and
firstly toinveg®oni to 4, there is illustrated an aquaculture Sysctlﬂem?ﬂéig in
accordance w th_an odi t:he: 4 tdcfBnal Pidiheievormeiohgate ar
buildiy 11 cong}%‘sSﬂ%”gr%Eg@ﬁ%ﬁenlg%édem wat er @manﬁggrg 1@2’@%‘? 'gn%ﬁtl %ﬁ 25
fish or marine.i paldel ag@tulraesybten inhaotmancE3withiaciroel ry
filter andmé)ﬁﬁlgidc% ogical a{%i | ter/drumor screen filter chanber 14 of a
secondary faveh@sn; The chanbers 12, 13 and 14 have their bases at
substantially at the sane el _howey Arpth S VRlw ah Rlcgateddudlding i s
control | ed suchFigsatd4 3¢ ?%%S“ia% %’hség%gé&]?%fc\ﬁ?g Ipess than the | evel i
chamber 13 an! By eh ahfla AP HitckSin sccbaiamed wath 4 fthiee vaPoRISSh & B

a

12. This t /& ow of water fromthe main chanber 12 to the swrl
chanber 513 jgpghiibien to the chanber 14 under the influence of gravity

W thout” punpl ng'Figs. 56 and 57 illustrate in sectional view further forms of foam fractionator for

use in the aquaculture systems of the invention;
Figs. 58 and 59 illustrate in side and end views a further embodiment of drum
filter for use in tﬁe aquaculture system of the invention; and
20 Fig. 60 and 61 illustrates alternative drive system for the drum ﬁlter.
Detailed Description of the Preferred Embodiments
Referring to the drawings and firstly Figs 1 to 4, there is illustrated an
aquaculture system 10 in accordance with an embodiment of the invention in the form of
a modular building 11 comprising and defining a main water chamber 12 for holding
75 fish or marine invertebrates, a swirl chamber 13 which serves as a primary filter and a
biological filter/drum or screen Silter chamber 14 of a secondary filter. The chambers
12, 13 and 14 have their bases at substantially at the same level however the water level
in each chamber is controlled such that the level in chamber 14 is less than the level in
chamber 13 and the level in chamber 13 is less than the level in chamber 12. This then
30 allows flow of water from the main chamber 12 to the swirl chamber 13 and then to the
chamber 14 under the influence of gravity without pumping.
The building module 11 also is defined by a biological filter tank 15 which is
elevated and located above the main chamber 12. Opposite end integral hip roof and
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The buil ding nmodule 11 also is defined b [ [ [ | |
B y a biological filter t
is elevated and | ocated above the nmain chanber 1%. Qpposite engahlnotlx@ﬁa I%Qgﬁ
hi p roof and SHEET PCT /10 02/1245 Received 16 May 2003 12 RpuadiledBShMag2903
.16 and 17 conprising top or upper sections of the building nodule 11
extend from opposite sides of the tank 15 and over the main chamber 12, and
swirl chanber 13 and filter chanber 14 espectively to define enclo d air
SpanS OV%yts'%@t'orgﬂid”' aﬁ&'qf'?b&fmﬂﬁsi@dopﬁ banipperssetBonndf e btrlﬁﬁn&lﬂ“i’%ﬁl"rlg?ll
nmay be constructed of any 5 suitable materijals Sluch as _.steel , tiagﬁebf-
L'Oa:r gl atsﬁxt@ﬁd anfmm @ppesitensiddsdabihs trak el andk ovely e FRHTOHR SFdte g il

ver e preferred nmaterial of construction.is CoRGegt '
Eo_nlcél_ete ?hﬁ heri 13 opd EitsF GBIM ?‘FdIApFSWF%f_éVseﬁétq‘ ??f(izllﬁent stegeaﬁrgt c%%l@:![vﬁreﬁle
aglj' t! ng Fﬂlﬂiiﬁggﬁﬂg{ae? zta{n%”&'ah%cﬁa? R4 nedlatiipg 1ropgbeiconstaustdd efety no
t |k|10na | I'S required and further facilitates ul ding of the
ank 1s a@&btéﬂ’ﬂ@e fma?e&ﬁlslﬁxchlas st fishberT Hebenglass orcanwawemoqléa‘ggdn%ﬁ% e?ls 13

and 14" ma ormed as one noul di ' b ' i ndi -
15 Wi by dettes mrgeristobowest b PGS BRI BT oF PSR ORGSRt geRer Y

the tank 15, and roof. and wall.s i 1 1dreagts i i
whi ch ar e CORSTEY WAIS na§|we§ﬁ8°§ 8&?}2}5&{10% ﬁ’lefﬁ ﬁgn\ﬁegtr moul (;&P%@tl)gﬂmoglpglsf?g end

wal | s of the..t . ai . . O. 4
and 17 ar eala?ﬁ];?gtﬂg[ Iﬂlgsnlé%ﬁ%ﬂﬁlﬁi ] g‘éﬁiels sudlf tHaheo raddftioamloinpilktions icredBiied 16

_ wth the ite side we i

rlrt7)u!i<rj ; ng I ila%dafgﬁh@?%cniﬁt&r menling bf ﬁle(c)igg]gﬁé agééilaﬁeﬂé‘lr,\‘fgll%’v:llgf@tggt%ﬁ' g@gf%&gtn:jon
ned wi opposjte end | s qf th ' ; ' i

0 s d e S T eSS TR e

sections 16.and,17 %%@Yg{gy%ﬁ% QisioBs RiengesSndaReapBer f s biildimy modulsi Mot ed

upwar dl y a@dg’ﬁ%&ﬁ% to provide access at one end to t h
or at the 20 @bheik efdarddordofiand vatbextonds31Garil 12 as mrﬁm?%ﬁlg&?f W%?ﬂ e%re‘Plz

tank 15 is also closed b upper |lid I i ch. '
by Sent 1 a1 i nguesibhg! anst il 16 Th AT ROUE Loy Adpicsith e Nallo SF i ARKABEL

ncerior of e (ankAS: of b WLE R PSR 103k Tl e dianel sruStia

cl osed, fuf¥ r-spaces are defined over the chanbers whjch

L glc IO\lNl {53% e_érgﬁd%ﬁé sfle WAlIPHT tha Nsovedosion troniding tiBraad lbe @utes end SaLls At e oot

cont ) qur a aah il e e T a2 21 SHL ot o o ir B S o
2 acent warie T8 gathg Mok g bk 100 TR S et
one side of,khe GRAMIE ankZ 12NHe rovided Ve higted qaacls o9 g0 %y%%@% on
upwardly as shown in Fig 4 to provide access at one end to the chamber 12 or at the
20  other end to the chambers 13 and 14. The biological filter tank 15 is also closed by
upper lid panels 20 which are hingedly mounted by central hinges 21 to enable them to
be lifted to provide access to the interior of the tank 15. It will be apparent that when
the panels 19 are closed, fully enclosed air spaces are defined over the chambers which
facilitates control of air and water temperature as described further below.
25 The main chamber 12 is of a generally rectangular or square configuration having
side walls 12" which also comprise the side walls of the base section moulding 18 with the
inner corners at the junction of adjacent walls 12' being truncated as at 22. A spillway 23
is provided on one side of the chamber 12 and at an elevated location to convey water in
the chamber 12 above the level of the spillway 23 into the swirl chamber 13. This acts as
30  a skimmer to remove any floating scum or other materials from the surface of the water in
the chamber 12. A screen 24 of mesh-like form is provided across the spillway 23 to
prevent fish from escaping from the main chamber 12 into the swirl chamber 13. The

main chamber 12 also includes a central drain outlet 25 which communicates through a
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the chanber 12 above the level of the spillway 23 into the swirl chafbedh 2006
13. This acts as 30 a skimer to renove any floating scum or other

materials fromthe surface of the water in the chanber 12. A screen 24 of
mesh-1ike formis provided across the spillway,23 to prevent fish from
escaping fromthe main chanber 12 into thg,swirl chanber 13. The nain

chamber 12 al so i I.u es_a central drain outlet 25 which communi cates
t hr ough a Al\l@ﬁf%ﬁ gﬁeﬂ‘t‘qﬁ umein ghsmbst b9 vethgha perigharyseltbe p6se of thehwvirl

floor of thehaRiLHe, @ﬁlaﬁ%rwﬂj%hvﬁlfegtst \Qgtfepgrrr%h{)ﬂ% %’kﬁg‘[ e} q% 1b%s th[a%?gercignﬁ%élr

chanber 13 at 27 which directs water
13 in a gergengtally aiicnmderémiadntiteatiordisndchd an eﬁb@tmﬁxsclbékvﬁéé €@lrling motion of

- t ter _in the chanber 13. The passage 26
ant oL ook eI bl el 197 e Skl ab ke FRAIDEL 1S, Jhe passage
chanber 33 whbfbet 17 fifo teasvafl RBMBEND SAUbLRTRS sé'\@f ﬁg@g ﬁgvé&%bdro’lglﬁlwam e

particles wiithin the chanber 12. The passage 2
28 t hr ough beeakcp paatieles wﬂymbthe dh@ﬂmd 2f r"ﬂmnalmagc aamraisbzlm debrarich@ine 28

uil di.n le 10 (see Fig
Che passage gt iR S0 Re it bR B gty 8&2‘%@ G G A R
floor slab akiermalybof thgi Hil@ldmgdﬁioﬁulbll() 1QeTing. BRithe T @rZGJ'%dalBr%f?cH ffil vges

in the outer of .truncated corners 22, a pair oam ractlona ors 30
for oxygenatS PE’Q‘%’HH Pics sAFaRG-Ieted intedfoor plab héﬂlmuridmsammlie . ASSOCI at ed

wi th eagh foam fragth.onat beofqz'ﬁsoai htd BhOL &L, uarfI be 2k cf o kil l‘s > a pair
Btber p Mo LY epEd comle

pat hogens in the water an i onal 'y one "or
gener at or umi feand ﬁa(:tmnatqm Bﬁdmcmmenalmgrmdldkiamﬂghﬁe vateRlin ki k@ chamber 12.
fracti onat ory 30.fo er|I Zi n&%the waé0 The foam fractionator 15 30 as

more cl earl vS59% ftiggater 30 irpmuiavighet wet B Héer kaling petiopensan ed
into a cor e wadr hﬂi’ﬂ aﬂtldﬂaﬂy Rk oﬁtlﬁdrlé %@@ne ER&oLhHA ggﬁ%{) 6%}%%2%r m(%rogegmg% da

tubul ar pi pe 34 having an upper end which extend cor ner
V\zl chis pcP@%@H? iglp the “?ﬂéﬁﬂfwéhﬂ icactiapat8 530 forrstrikizing theea®f. Thanemt adctionatohe

bot t t lﬂ.‘?d?@ ndth h.the wal|l_ of the
cgangtranrpgz gn termgl:?a ggﬁﬁfgﬂﬁlguﬁ\’\%v&ﬂgﬁa ’E“legi ‘?gé@"a@@“ﬂ igto @)
whi ch ext endsmkn22 igenengghtateitudeunfier enbibat 38im8Cchd RimcB AL L Yl hﬁé"?zt
tank 12. An,ai.r inlet 38 mtgwthe return line 36 at the | ower en

directs a fIdRg S0 upnerisadowhich extendsamome the sioster i aivk whidwioflosed &y dack
into the Ch?émﬁfabl%zca e ﬂ#%ﬁm?’iﬂe HBYco ec?egﬁ;htg gﬁt(%mq ogd%%\é\fé@gnob%tr 9! s

escape of air intot echa nt
upwardly and then through the wall of the chamber 12 and terminates in an outward flow

20 duct 37 (see also Fig. 2) which extends in a generally circumferential direction relative to
the tank 12. An air inlet 38 into the return line 36 at the lower end thereof directs a flow
of air into the line 36 to assist in the flow of water back into the chamber 12. The duct 37
may be apertured to allow controlled escape of air into the chamber 12 in the form of air
bubbles.

25 The chamber 33 communicates with the main chamber 12 via the ultraviolet unit
31 which has a chamber 39 which may also be defined by a tubular pipe 40 and which
houses an elongated ultraviolet light generator 41 which is removably mounted in the
chamber 39 by means of an end cap 42 engéged with the upper end of the pipe 40. A duct
43 communicates the lower end of the chamber 39 with the main chamber 12 and a further

30 duct 44 communicates the upper end of the chamber 39 with the chamber 34. Thus the
level of water in the chambers 33 and 39 is the same as the level of water in the chamber
12 and water before passing into the chamber 33 is exposed to ultraviolet light.

The ozone generator unit 32 also includes a chamber 45 which is also defined



25 The chanber 33 communicates with the nain chanber 12 via the (&E&(@é" 206
“unit 31 which has a chanber 39 which may al so be defined by ah /(pli

40 and which houses an elongated ultraviolet |ight generat @ecéidedé day 2003
. renovably nmounted in the chanber 39 by neans of an end cap 42 engaged with
t he upper end of the pipe 40. A duct 413 communi cates the | ower end of the
chamber 39 with the main chanber 12 and'% further 30 duct 44 cormmuni cates
the upper ,endudlid fps ebeieds wh thstabding hatitbds 184 tankhaeroeh a2 andy BpIcy

water in tﬁe chanmbers 33 and 39 is the sane as the, | evel of ek | he
chanber hdusemdnvabes rérefasra geASEEATA - ni’d pflst @H(%#LP*‘%%S F%W%g;:}’ogrggp Ehtc?

ultraviolet light., The ozone erator unif. 1.8l S eniRate iRahair 45
which is ap%mdéfth%‘éﬁfﬁ@fﬁg&nﬁg?%‘g i @E{*&ﬁﬁe?‘%ﬁ%&@%s 14ﬁatby a tubul ar
pi pe 46 | geateh i Bt RsLANHO e Witk de the cBabik 38 dongmssage asdbuitilesh

houses an®§P8n& FRactor or generator 47. An outlet duct 48 passes upwardly
fromthe yBabidWabugihearhantherchdfiber 3htb eipese GowaiRr e 1§ 4ZRB%-chanber 33

to termnate in an air stone 49 to inj.eci.ozone into.th At
chanber 33 for Adsangenasr upsi &9 1§ Pﬁ%ﬁg?%wﬁlﬂﬁ%ﬁ‘ﬁ% 3\%?%% \Q?E%ﬁg&ghtg%er
33 to expose the t er. t her.ei ' rorf foRRelledidn in a
provi ded iFRIPHEPE @Fhé?daﬁgﬁagd@éﬁg’&cgéﬁg’?2”‘8???% i pe 51 whi ch | eads
out war di'y h{4)¢ iPHARRA! AP b s@nTchubbldsdn teothaerter 8.1 supplied: énthei IRBET i f

r for

desired. creating bubbles in the chanber 33 is supplied t h
| ower  endndfoft the cthardoe333® aip stines SEowhish e FpsHERdes, ‘é‘asfﬁgﬁlé‘?ﬂE \(/;I{Sa%ai r

supply ducts 53 10 connected to, | r,.Su I.f~al d NRd kb enecaianmber
33. AP | soppgyed tyen @IﬁH%ﬁ&in'ﬁE‘r]$4 8‘?%“@%4%%% n%éé%e‘%% the slab of

t he buil ding . - Fig: oeGh ot hob@Mig 11 (feeiRg. 59 donnediesl i an &Ppace
in the bui?%ﬁ“%dérg‘gﬁf{t@]fgﬁstiﬁﬁg t he roof ané@gwalf sf?gti on 17 (see Fig.
56) . Thus mehgs6fiarhs arapaenin the bufiding mapdide 183vifhin m%HOPWB%é‘?steW%n& ct
43 through 15 the ultraviolet chanmber 39 where it is exposed to

ul travi ol efse¢ Fght56r om t he generator 41 which will destroy pathogens in
the water and thgy. Lhe WAL GE.ARRPEP HEANBEr BIGileF pidtes Uialduct O thiungher

33. Air supplie al r stones via the ducts 53 exits as bubbles in
the wefer waiQfaPeRs cHwbrdioywhéredu ghedpbeedcioanteviolsslighalrerstthe BENGIRIGH 44f

water circulating through the chanber 33 in the opposite dir e I
f1 ow t hr oughidhhwilt destnoy rethogenscinghe Hiatge 208 thenathe ﬁ‘?ﬁ%é?asﬁ .‘gfﬁﬁg‘g}‘%‘%@‘ﬁéﬁé i ng
upwardly through the chanber 34 .. r b.r f kLA L Exi8Y aOhlidL
i mpuriti es) %%haxﬁg%eéggt o‘gfrﬁsélpglb <'§1)ct'}'eﬂ{.a q}rngt%[%g:%tz i\g%l,ﬂﬁa(%&ﬁgsc%zoﬁe T eact oe?s or

generat or Wiigle 3Atde! SRR Dab bpkaEIP khroadn ehorthantben| 3oagaisss the flow of water
circulating through the chamber 33 in the opposite direction for flow through the return

20 line 36 back to the chamber 12. Bubbles passing upwardly through the chamber.34

| carry dirt and fat particles or other impurities in the water to the surface. In addition,

the ozonme reactor or generator unit 32 creates bubbles of ozone which also pass
upwardly through the chamber 33 to sterilize and clean the water.

Bubbles upon reaching the surface of the water will froth up and create foam

75 which flows into the drain funnel 50 carrying the dirt and fat particles through the drain

pipe 51 to waste. The height of the drain funnel 50 can be adjusted to vary the extent to

which bubbles- are discharged and for this purpose may be supported adjustably on

brackets 57. Alternatively, the drain funnel 50 may be atiached to floafs 58 to support

the funnel 50 at or adjacent the level of water within the chamber 33. The foam is thus

30  collected just above the water level and flows out through the funnel 50 under the

influence of gravity. Water flowing outwardly from the chamber 33 and into the

chamber 12 via the duct 36 and duct 37 creates a circulating flow of water in the

chamber 12 in an anti-clockwise direction (Fig. 3).
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upwardly through the chanber 33 to sterilize and cl ean the wat 06
~upon reaching the surface of the water will froth up and creat?ﬁw
which flows into the drain funnel 50 carrying the dirt and R&S¥ 2y £003
_through the drain pipe 51 to waste. The height of the drain funnel 50 can

be adjusted to vary the extent to whicjy bubbles are discharged and for
this purpose may be supported adjustably on brackets e ' Y,
the drain funndls t5O sysigmbld epereieh BROGTGIOM B@?%“%%&?O%‘nga&@&ﬁgg%ﬁg| 50
-at or adjacent, the |evel .of wale - 110l ahehilady, thoeiltkodsiet Eghthus
30 col | ec?léﬂlﬁdug’itﬁ%lﬁoi;@pt‘%og\g%@n }%e% &g{r\e%?flﬁg\?fs outéghr_ou h the funnel 50
under the_ i e?%g&e@ﬁ gaﬁgglsg @ \teinhved/ r eeplat@iém @f dutbseardepaif t the syH&Mber

e~ chanber

33 and i néd 12 via the duct 36 and duct 37,crg’&tl§f a
circul ati i chh@ied fto Wark.e The wzoteegenetatoriant 32 camals ba senvice & STt i on

Fig. 3). AMVENDED SHEET [P, A"P U PCTAt d106 ecel : : As
'E hegsyS% eis opereting.atldds isniaelitated by rhégg’grtg? (%?EH% %aggh\%?&a%{?ilgﬁg‘{légg%ﬁ?gn be
cl eaned wi{hgul. =1.00p!,80, 0PSf ALLARIGY bSBFURERMLANG: si stncityd cirber

or's an a

ul t ravi ol 8P¢ PFYFit 8% So be renoved for replacement of
bul bs or KHeRAIF wiliok Bl dhambey $2 end thie oapof ihamesn flowrafrwaldthe ozone gener at or

unit 32 can al so be serviced whilst the systemb5 j§ operatin Th].S:d;

facilitated by Teviwigl cHambepdis pﬁ@tgeaﬁrailmrheé%g‘)ﬁ HheB6 To Fastst i éﬁ%‘%ﬂ‘g%d

ozone generator unit 32 artranged tQ _on i de. 1% chfimBer 12

t runcat ed afowaier floy, apgt I%FEMFR"’%‘FI ﬁ“ “@hiﬂ%@%‘?‘w g%& tﬁtl?s?@grtljat of the mein

flow qQf, water, Th ne %Be tBarfferal 30eMBe apillyah a3 egtma thesthpider o
0, 1 Ve it fo isiing R Hhotfe Luer ¥

assi s f water flow and receives water. through the
spi | lway 23 & a@ %&@hegi thecdudnind rat B2 gercgalishiappential origatafiony1f IHECHALPLEE| nt o
p

t he chanmber 13. e spillway 23 enters t ch i RheY e
t her eof anchamtben lgmc‘éﬂqﬂ}lgt%ﬁ&éﬂ’tnﬁaﬂo"br P@Pﬁ ﬁlﬁgggh ?tgé%&]c%ﬁf]%?{g t he
chanber 13 a clelculatl ! L L1 Je¥iso Hredl herdily Whtwhferentizligiorat es
with the PHEOTLe ?ngﬁ%gber %bésﬁ?%ug(ﬂ passage 26@al so is directed .
general |y %hé&ﬁmr%grtgqh@@el Swifling dfaflgwe i vedtbryint thei ohawber. swisrthe WISt 1¥¢lofy of
water in the chanber. As the water |level in_15 the 1ﬁhf§3nb%r:9 1§%i§ha9rﬁJe9"i’2that
i n t he1xhatheeshatitber dtiebelow that inoiher ghgmbend2c WAID S 12PW M he “Chambér 13
fromthe top and bottom.thus carryi i - Lhe, shanhethe tBambdhes.
swirling fotes CW@FT%‘??mégﬁioéy%%@%%%rﬂﬁsgﬁ{e@m% sh and foot waste to
col | ect  cqfit r@lbifngPHlokNSr HARS Wl biRe TP gatices fshuasd dogtuwhee tageallect
provi ded centrally in the _ ] v in th

centrally at the base of the chamber 13. A waste outlet 58 is provided centraily 1 the

base of the chamber 13, the waste outlet 54 being connected by a duct 59 within the

20 building floor slab and valve 60 to to waste (see Fig. 5), the valve 59 being opened at

regular intervals to allow heavy particles to be discharged.

A water outlet 61 extends through a side wall 62 of the chamber 13 to direct
water from the chamber 13 into the filter chamber 14, the wall 62 being common to both
chamber 13 and chamber 14. The outlet 61 is below the level of the spillway 23 and

25 thus sets the normél level of water in the chamber 13 below the level m the main
chamber 12. A feed pipe 63 is releasably coupled to the outlet 61 through a male/female
connection and extends centraily and coaxially through a drum filter 64 for the fine
filtering of the water flowing in from the swirl chamber 13. The drum filter 64 as more
clearly shown in Fig. 7 includes a pair of annular end members 65 joined by a plurality

30 of longitudinally extending ribs 66 which are spaced around a circumferential line

arranged midway between the inmer and  oufer diameters of the
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base of the chanmber 13, the waste outlet 54 being connected by a
within the 20 building floor slab and valve 60 to to waste (see F?Iglb?Mg?&ZOOG
t he val ve 59 bei ng opened at regular intervals to allow heawyxupaenixc| es to
be di schaM§E¥ &% at er outl et 61 extends through a side wall 62 of the
chanber 13 to direct water fromthe chignber 13 into the filter chanber 14,

the wall 62 bei ng conmpn bqath.,. ¢ C RE imehdberd Reveotielret 61
i s bel ow EPRIAISPEIDEE §he |%%@“@éﬂg§%né%e?ﬂ%s S %ﬂg t he neérnal | evel of

water in the chanber Matall extdngingalanes ab andpparenp in Kig. Sed

pi pe 63 i?ﬂﬂcgldg?gg% %ﬁi‘&gﬁ%"%@ﬁﬂ?@ Ol,?t et}L 61mtg?(ough a_mal E/femﬁzﬁl
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through t h@ﬂﬂﬁgﬁfhﬂéh% inner annular lip 74 spaced radially inwardly of the filter screen 64.
The lip 74 prevents any water from runming out of the open ends of the drum filter o4
héfore passing through the screen material 67. In the extreme case of the water level
20  rising within the drum filter 64, it cannot jam up the dram filter 64 by over filling as it
will simply cascade over the end lips 4 and thus will not prevent the drum filter 64
from rotating.
For cleaning of the filter screen 67, a pair of ducts 75 and 76 are provided
above the drum filter 64 to extend longitudinaily thereof. One duct 75 js conpected toa
25  waier pump submerged in an end section 78 of the chamber 14 and has a plurality of
spaced nozzles 79 through which water can be directed towards the screen 67 to wash
the screen 67. The other duct 76 is also provided with a plurality of spaced nozzles 80
and is congected to an air pump 81. Timers are associated with the water pump 77 and
air pump 81 to operate the pumps at regular intervals to force pressurised water and air
30 through the nozzles 79 and 80 and impact against the screen 67 to clean materials

gathering on the screen 67. Materials displaced from the screen 67 are collected in a

waste collecting trough 82 which is of a hopper-like V-shaped cross section and which
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to the drain pipe 57. ater ﬂo“?igg (J;nto >{he dra:t]:l pipe &7 IIFZJIEY bg simply discharged

to waste. Optiopally, 2 filter bag 88 may be commected to the pipe section 86 via a
20  valve for collecting fines and filtering the collected waste water. The bag 88 may be
removed and cleaned or replaced at regular intervals or when clogged or filled with
waste. Alternatively or additionally a filter device may be provided in the drain pipe 87

50 as to enable waste water to be recycled.
The drum filter 64 may be easily removed by detaching the feed pipe 63 from
25  the outlet 61 and when the pipe 63 is detached, the V-shaped waste collector trough 82
is also detached being supported by the pipe 63. The cleaning water ducts 75 and air
“ducts 76 can be simply folded down to opposite sides of the filter drum 64. After
removal of the feed pipe 63 and frough 82, the entire drum filter 64 can be removed.
This means that one drum filter 64 can be removed and another complete drum filter 64

30 mstalled quickly if desired.

Water filtered by the drum filter 64 and flowing through the filter screen 67 as

at 73 passes to the lower portion of the chamber 14 which contains a bio-filter medium
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The tank 15 and as shown in Fig. 12 is in this embodiment of an elongated
20 fectangular form is separated into a number of sections 99 by a series of upright baffles
100 supported removably in grooves in the side walls of the tank 15. A pair of spray bars
101 extend longitudinally of the tank 15 and are connected to the duct 98 through a side
wall of the tank 15 as at 102 to receive the water pumped from the chamber 14 by pump or
pumps 97. The spray bars 101 contain a series of outlets in the form of openings 103
25  through which water exits to be distributed over a bio-filter medium 104 arranged in each
section 99 of the tank 15. In a further form, the spray bars 101 may comprise rotatable
spray bars which rotate about a vertical axis to distribute the water over the medium 104,
The bio-filter medium 104 comprises a plurality of elements upon or in which the bacteria
may live and which for example may be tubular elements arranged in an unordered
30 manner within the chamber sections 99. The elements may be arranged in mesh bags to

enable easy handling. The bio-filter medium 104 is
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526 P Pn operation, water from the chamber 14 is pumped by the pumps 97 through the

spray bars 101 to be sprayed through the openings 103 over the bio-filter medium 104 at

the same time air at the temperature within the building module 11 is pumped by the air

pump 56 through the air pipes 107 to exit through the openings 108 and pass upwardly

against the flow of water over the medium 104. This serves to promote the biological
25  filtering action of the medium 104.

To control the temperature of air within the building module 11, a reverse cycle air
conditioner 118 is provided through a wall in the section 16 of the building 11 over the
main chamber 12 to enable temperature within the building module to be controlled by
heating or cooling. The conditioned air as well as circulating above the chamber 12 also

30  passes through the air ducts 112 into the region above the swirl chamber 13 and drum

filter chamber 14. This maintains a substantially constant temperature within the



passage of service lines such as electricity |leads. The lids 20 i
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venting of gases such as carbon nonoxi de and carbon di oxi germfuioshinase
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float controlled water outlet 119. A simlar outlet, 120 i i
adj aced§ t brambleim Fig.|§ end sealpdnish that therpipmg, ganpetsleqk gt gi%ﬁ'l aFg%te’

connected to common .supply. lin . ( i e6k the tanks
pressuri sedURRAY BIPCE 6‘&‘@%%%%6?qlﬁdet%ﬁ}enroeﬁig?a%ieoad;@o‘gﬂilsgar\%g?g?&%gveI wi thin

the chanber, 15, gter¢ hdHARIved buctiifny Tosel6f ot tbszhigh the pipes ouly tneobigh e
into the tanks or chambers so that no water losses cam Occur. As all the mamm
componenis are integrally moulded or joined together such that water cannot leak

20 between them, there is a substantial reduction in plumbing. In addition, a considerable
amount of the flow is through gravity thus reducing energy consumption. With the
panels or shutters 19 closed, fish cannot escape as they can only hit the walls of the
puilding module 11 and fall back into the chamber 12. Thus no netting or covering is
required over the chamber 12. The shutters or panels 19 also provide weather

25 protection when feeding fish within the chamber 12 or for other servicing operations.
As the system 10 is self contained within ihe building module 11 and the system 10 is
climate controlled, it can be placed in many different environments such as in the
tropics or snow or ice and be immediately operational when connected 10 a power
source.

30 The building module 11 being in modular form is portable to enable it to be

relocaied or located on site however it will be appreciate that the building 11 may be

erected on a permanent concrete slab.
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operation e punp/s 97. Figs. 12 d. 13, ;
the tapks 0B wiiclriaes sn‘a.hgﬂdein/vﬁﬁg'él?se‘ii @rfeﬁkﬂtiﬁﬁiéﬁéflﬂ #ﬁ%@?’%ﬁﬂe‘%&s 9}4‘/%% the.

swirl chanb 13 i : \ ) _
e e e EG SO IR 36, el e i e 1At

. : ! _ I's then punped b u 97
It o the bl ogi Galp kiR afcABlond Sdectt anelongiiva athe edding Madis 120yand

ough outtets to thereby establish the circylating..fl
above the main chamber 12, in Fig. 16 where the tank LiS 18 poguone%\’\(:entrally of the

building module 121 and arranged widthwise above the main chamber 12, and in Fig. 17
20 where the biological filer tank 12 is positioned alongside the main chamber 12.
~ In the embodiment of Figs. 18 and 19, the building module 123 has the main
chamber 12, swirl chamber 14, and drum filter chamber 14 arranged as in Figs. 10 4
but the biological filter tank 15 arranged above and to the back of the main chamber 12
and extending longitudinally. An opening 124 in the side wall of the building module
25 123 above the filter chamber 14 can accept 2 side door or shutter 124 which supports fhe
air conditioning unit 118. Alternatively, the opening 124 can be used 1O gain access to
the drum filter 64. A 1id or cover 126 (shown in dotted outline), covers the tank 15
whilst a hinged lid or cover 127 (shown in dotted outline) covers the main chamber 12 to
keep the sunlight out and assist in controlling the temperature and lighting artificially to
30  promote maximum growth. As an alternative, the 1id or cover 127 may be replaced by a
roof and wall section 16 of the type shown in Fig. 1 and 4 having a shutter 19 which

allows access to the tank 12.
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t hrough the system11. Fig. 14 illustrates in exploded view three '
orientations of the biological filter tank 15 relative to the nni@q@'%}é"ﬁi)g?oe

12, and filter chanber 14 and swirl chanber 15 13 which §209&d in
reversed WO BARRWH on fromthat shown in Figs. 1 to 4. Theaé(grslﬁptz?dr}g

configurations of building nodules 1209121 and 122 are shown in Fig. 15
e e ng e b o o ENSRY Ggfhukdn,
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the enbod and 19, the building nodule 123 has the pain
chanmber 12, ¥ linCltmhesutlid, ¢l ofrcular farbssesectpreedironiguratip dah &8 Yade n

Figs. 1 to 4 but the biological filter tank_ 15.ar ed nd t he

back of t berrespondiopacrmeponents ofntheeRMBRHITAES| %aﬁlﬁ?iisﬁ‘%ﬁ 9‘?&’%\éﬁé‘gém% 124
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drumfilt or cover 126 (shown in dotted outline), F%)/?e 5s.the
tank 15 whidsb iefeinh gedspabel abovecihe ewil Thandbiohi i Ao g cases 3bg 3 eg Bover s

the main chanber 12 to keep the sunlight .out and _assi it Ny r Qpkdpng t he
t enper at uciosedhdbyl iaghidi by £0di @Fc?@ﬁ%r?@ 3® 9%%3‘%%3%%%%?%\% ﬁj.hlldks an
alternative, the lid or.cover famb&0f2 wheh thzlild

secti & 16“‘%9@‘%%‘@@&5%%%8%8 ﬁ"#aﬁ-?’gﬁ Mi&:ﬂﬁg‘?ﬁc{cﬁgﬁ?rngﬁg E;Irrllutter 19 whi ch

al | ows acclg k&g%‘?e Tk ddditdnEN 1ER$HEE supppriedion @ hisgedrioppdas wbithe
03/ 022041 ?ﬁ ‘01245 22 Referring now to Figs. 28&5%0. 23 té&ﬁ]hgr i

i || ustrat egidan tied bietopital Véter tankil§ur Bigi 8 @?Stﬁmsl'gieﬁ%b Ve B gUING ng a
mai n base unit 129 incorporating.the ' nd swirl chanber 13
and fil terW@Ph%éOﬂlFﬁ’PeﬁtEQE %‘?(B‘Fgg% Iﬁf@%}ﬁ%@% 3?1%33/1 béeeﬁ; as shown in
dotted outli “e,cF-g% B Ginfsfie™ pfi QFereRbiianalsscant iaainatotomay dx figd tthe 5

) s of t

correspondi ng onen e enbodi nents descri bed above d befléﬁ . The
bi ol ogkcalgifhit &8 of eekoulBingshodube 1h o Figsed tou toi greate ﬁbiﬁf-lgmg Ve in

e T ey sy e e iCko? Wt 2 ThE ond iR 133 b eigice @

have roofs 137 end and side walls 138 and 139, floors 140 and doors 141 in the end
| walls 129 such that operators can enter through the doors 41 to have access to opposite
end of the building module 11.

20 ' Tn the embodiment shown in Fig. 26, the end sections 138 and 139 are
integrally formed end sections. The end sections however may 'be formed as upper and -
jower halves as indicated by the dotted outline 142. As a further alternative, the base
umit 143 of the building module 11 may be extended along the dotted lines 142 to define
lower halves of each end section 135 and 136 incorporating the chambers 12, 13 and

95  14. The upper side of the building module 11 indicated at 144 may be extended at each
end along the dotted outlines to define the upper halves of the end sections 135 and
136. The building 137 may thus be in upper and lower halves 145 and 146 as shown in
Fig. 29 which may be integrally moulded, the upper half being a roof section
incorporating the tank 15 and the lower half the chambers 12, 13 and 14.

30 Figs 30 to 31 illustrate yet & further embodiment of building 147 defining an
aquaculture system which includes 2 full length roof section 148 overlying a base

section 149 which defines in this case the main chamber 12, swirl chamber 13, filter



separate it fromthe space above the swirl chanber 13. In this ca
tank 15 is closed by a lid 131 and the chanber 12 is cl osed by as@ll\\/n(%‘?g? 2006
lid 132 which 10 i ncorporates sides 133 so as to fully enc ﬁ\tlﬁ) §1.9pace

over the HARHEI204 when the lid 132 is closed. The air con loner 118

may be supported on a hinged door 134 aj3the end of the blologlcal filter

tank 15. Fig. 25 illustrates in expl oded view the manper \9@) tithe

_conponent schatnbﬁhéﬂrtﬁmdlhiolnglchbﬁl‘iﬁﬂeta&@éSnaWa‘@é Hgws drpm gha 1%t rat e
a pair of end sections 135 and btﬂaeé nd of
the buil di #§ EYH %] &Ee F\Vﬂglg qu ngtgehé& rflJaﬁll%? whi gﬁ has

addi ti onal zse i Cs%ﬂfbhﬁﬁb 1Orefhh m%ednﬂnfmmlons
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doors 141 g4 ahdehe@dnchamibet 118, TR watehint ﬁh:atchambcraltbﬂsenqzamseeﬁ»tleﬂuqtr?ﬁ(iag €t he
doors 41 to have access to opposite end of t
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section 13ps@peoviddl wht engeeatonndSt hed é%wbmhsprmde FBeltprer welkyay 21838 W@ pper
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and al ong Gheysem Qghggp& seeton SRRy e ipne W Rert Hatoed Briie st ¥
secti Ofp 1oy Al o3y Ther By 'ﬂﬁb@%fi.lgg‘hgeﬂ'attlja% £h8titafds Ud@mfngaaﬂbhmg

hal ves Wnln whi ch may be integrally noul ded,

the upper Hﬁbﬁm@qw@n@oﬁqgf oSmelotien, silalposifevatiosystatiedt ank 15 and t he
| ower half the chanbers 1 13 and 14. 30 Flgs 30 to 31 %%ustrat et a
further enbodi nﬁnthecﬁm&nﬂiﬂméﬁltr@@ﬂlﬁmﬂéﬁQW%bs of ’&ﬁu%%Eﬂ? r fch

| ud | : 4 whi ch
dof i nes.i nl ﬂ%\@r 5‘;335% ER R L L iié"%?flll?ﬂr";*?gawa'rgh

2006 WO 0?% tﬁ%@&@‘i@s Zapd Cihe ii6logik4l m@r hink 0Qi s adefibed tbyr at ank
15. Water owsfr e main chanber 12 via the spillway 23 int

swirl waanmataumudﬁ veltisto mag dei posisionedt emuxﬁamﬁmmvvﬁhéee st S%Cﬁ@ﬂﬁﬁ%%er 12
as before. Water in_the swr h then t r

and then chisigateda F ‘ﬁ%e%vﬁ{déﬁc ﬁﬁb iﬁ% t%ﬁglngl %gslﬁs‘&\[}’fﬁgb éJv c&te§98 to
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actionators 30 are provided adjacent the
mai n chanbete dik1es reufaectidr #54. olethis embodiment, the tank 12 has an incréased height

therefore a larger cleaning capacity. Shuiters 158 in the walls of the roof section 155

20 can be opened provide selected access to the interior of the first section 154 for
servicing of the components or monitoring operation of the system.

The building 153 of Figs. 33 to 35 may be modified to have a flat roof so as to
enable buildings 153 to be stacked. Thus the roof section 155 may be flat as shown in
dotted outline at 159 in Fig. 33 and the unit 156 housing the biological filter tank 15

25 may also have a matching flat roof 160. To facilitate stacking, access to the tank 15
may be provided through a side shuiter 161.

Whilst it is preferred that the parts of the aquaculture buildings are formed
integrally where possible, an aquaculture building 162 may be constructed from a series
of modules as illustrated in Figs. 36 to 39. Thus the main chamber 12 may be formed

30  in a separate module 163 which also carries the foam fractionators 30, ultraviolet units
31 and ozome reactors 32 if required. The swirl chamber 13 may be formed in a

separate module 164, the drum chamber 14 in a separate module 165 and the biological



units 31 and ozone reactor units 32 for water treatnent as bef ore.,lOT@g 006
building 147 is also provided with end sections 151 and 152 which™p (ﬁllj%
sheltered wal k-way areas to the system The roof section 148 may define a
hip roof as shown in dotted outline in 10 Fig.,30 or a flat roof as
illustrated. The flat roof facilitates stagking of building nodules 147

one on top the.other, side by .sjde or _cross _stacked. In the enbodi nent
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t her ef or e a SPEWEREIE |28 shoWy It Bigad?t Fhe smitmaiuie 16Bman defies avmbdsopehingh 67 oof

section 155 n V] sel ecte cess t he interior of the

first secti gﬁg%@?‘?};r u(ﬁggsr %S?P:%\)% %1?0 %Ylﬁg ag%eﬁ%g%gﬁ? gysiqm ??HLFE’BW © 5pEFrEtPon

of the syst eminfinethbuldsed agvidhenf. Fha®of ddduk BT d¥aYoRE iNPH B7 adylRphaye a
enabl e buil dings 153 to be stacked. Thus the roof

flat roof sg.,as to

section 155?'%%3‘}0(%05‘ pligmafiyelshafiat irAof apoitt EiE A therbyaallosng ithe Miilding %o dad
the uni f{gl56tbpe4si Ng the biological filter tank 15 25 may al so have a

mat ching flat roof 160. To facilitate stacking, access to the tank 15 may
be provi ded throligh 40 dlusteatshatwe tevebiuildiig 163 fartned Sypr glheiitedf édosd sthdked

arts of th acul t ur i |, di e f.ormed .integral]y where possible,
gn aZuacuI tﬁ’}l@‘%ﬁ% i“lfjodlltu eﬁelfg%hﬂg;g%zthg%%@‘%‘&ﬂ @Hd‘lfﬂf’% atélégf/ foger leéffﬂpff%’ieﬂﬂ@ as
i 11 ust rat ed rodTs Fbgsxandfle b8 1RO typEhitscritRE Wil RefERAGPRS Fik2 30BY3 b i%ﬁfﬂ& @#Q 1N

a separate nodule 163 which al'so carries the foamfractionators
ul travi ol et UBPRTt keve mogdylesol Hhangve devo hdp 3pofsf ay alustiated. oHlat swofs]  dhahbder

13 f | 4. the d nber .14 i .
sopar at & o P Epica B EAPRE Qo TG0 R e bl SR GRS by 1 fherdn as
a separate nouubBfit66gailivatinmhdudes rh6di1db6069 AHAnaNG HEH MYhé hRauRe 170u4t ed
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aquaculture systems or alternatively, the modules may be linked together so that the water

circulates through all modules. The modules may for example contain different types of

fish or marine invertebrates.

In the embodiment of Figs. 42 to 45, the aquaculture building 173 has the main

25  chamber or chamber unit 174 containing the chamber 12, swirl filter chamber 13 and filter

chamber 14 formed as a single unit with the biological filter tank 15 although the

components may be formed separately and joined as in Fig. 35 and 36. The biological

filter tank 15 is of smaller size and closed by a hinged lid 175. A hip roof section 176 is

provided to overlie the main unit 176, the roof section 176 having openings 177 providing

30 access to the main unit 174, the openings 177 being closable by shutters to define a closed

environment or space over the chambers 12, 13 and 14.

In the embodiment of Figs. 46 to 48 which is similar to the embodiment of Figs.



cl osabl e by shutters as before allow ng access to the system but ¢l 05l
the systemto mintain the closed environnment. The roof nodul e 1W§g& 2006
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direction of circulation flow around the chamber 180 to assist that flow. Biological

filter tanks 15 are provided at each end of the building 179 extending transversely of

20  the main chamber 180, each receiving water from the adjacent drum filter chamber 14.

Outlets 111 from the tanks 15 direct water from the tanks 15 back into the main

' chamber 180 in the direction of flow of water around the main chamber 180. The

building 179 includes a roof section 182 over all the chambers 180, 13 and 14 and

between the tanks 15 to define an enclosed clirnate controlled space. A walkway 183

25  provides access to the central divider 181 from the side of the building 179 for
. servicing the components in the divider 181 or monitoring operation of the system.

The aquaculture system defined by the building 179 functions in the same
manner as described above with fish or other marine invertebrate located within the
main chamber .180 with water circulating around the main chamber 180 in the

30 clockwise direction. Water in the main chamber 180 is subject o ireatment by the
foam fractionators 30 and ultraviolet units 31 (and ozone reactors 32 where employed).

Water further flows to the swirl chambers 13 through spillways 23 and then to the filter



5 generated by the biological filter nmedium Figs. 50 and 51 illuslfquﬂte a2 06
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section 189 may be provided with hatches 191 providing access to the main chamoer

185. This embodiment also functions in the same Manner as described above.

20 Figs. 54 and 55 illustrate yet a further embodiment of building 191 defining an
aquaculture system according to the invention similar to the embodiment of Figs. 52
and 53 however in this case three foam fractionators 30 and associated uliraviolet wnits
31 and ozone reactors 32 are provided to communicate with the water in the main
chamber 192. - Water is drawn into the swirl chamber 13 by sediment drains 187 as in

75 the embodiment of Figs. 52 and 53 however water passes from the filter chamber 14
through duct 193 back to the main chamber 192. In this embodiment, a biclogical filter
tank 15 is not employed with this function being carried out by biological contactors
which are in the form of paddle wheels 194 (in this case four) supported at spaced
positions in the main chamber 152 and being free for rotation about horizontal axes.

30 The paddle wheels are substantially submerged within the water within the chamber
192 but rotate with circulating flow through the chamber. The paddle wheels 194 carry

internally, a biological filter medium 195 to which the water in the chamber 192 is



to the main chanber 11. In the enbodiment of Figs. 52 and .53, ppg Al in% 6
" nodul e 184 includes an 5 elongated main chanber 185 havi ”%&eﬁ&ﬁtls 20030
O, ultr

di vider 186 however in this case the foam fractionators 3 avi ol et
~units 31 (and ozone reactors 32 where used) are provided at one end of the
mai n chanber 185. A swirl chanber 13 ang7filter chanber 14 having a drum

filter 64 are provided at, the opposit nds.qf th nber 185. The
bi ol ogi calcontipuallysubjegka %W‘?%F%%%@Ejp%@%fﬁteﬁgqg% rl chanber 13 and

filter chamber glln;& BRI 3L e Bifil pRiles CTmiserandg91 avét er
I's punped to thléﬁpgééﬁ? o%sjtﬁrlfe1 t ment f’roem tlhe Il ter chanber 14 through

punp | i nesy@RraMly | bmbd easont depiratel lowerosactine dramiouldisg dhid fermiatls M5aR k
into the main chanber 185. Sedi nent drains or Cﬁl I &ct ors ef i nedﬁgy

87
recess in dhambetsoend gwitlhandrdilter chambess 1B3720d0 e o‘i.?aﬁ SHEHE
188 with th i rl 140] 3. whi | t gidxen f
and el 900G VBA dBgReR Y Py A IHAF sEdlontp BB SERNEopARL) 20

and 14 wit FBpethfird RBnEHREE the vigerg@HBINEE biyarsberaiand oufntliet aioni ng
unit 118. %.c%%%g&ﬂg%%@és?egke vva?kway 190 provides access to the central

di vi der 18fumdiethsiupbsthe ffodrh éractaiaten d0wali [biolggicali tark 139hawpusEd JisvPdied

wi th hatches 191 providing_ access to t I.n chanber 85,  Thi I ment
al so f unct ¢hamwbersandswirhaad ﬁéﬁﬁéﬁ%@rﬂggéﬁﬁg@%\%wg})ﬁo e&éi%%agﬁjﬂggj
illustrate_yet a further ' L diang: idihd?g an

aquaeul t ur %ﬁ@ﬂﬁlg%rwﬁ%ﬂ}qg%tg%ém%\dv‘gﬁﬁ %ir?qg}n}h&%%rg&tho&{lége enbodi nent of
Figs. g2 and 5§em¥qow Ro tH S 56 asieerk Hs dludtated & rfachen ambodisned?d o rfdam

associated ultraviolet units 31 and ozone reactors .32 are p[éotﬁjirsded tﬂ}e
cormmuni cat éavfiertatarhtdenéarense in thaequaguiture Ryyiese of 1he INERHER- | af#i% Mo

the swirl chamber 13 by sedi dr aj i . ] f
s 50 antbesRs noevalet iRePEn 38 Sh iahRd 88, np, Sitayibfes AP QofBort a1,
duct 193 bﬁﬁé&%éa 18 MBI BB ABDE 2 Rkiple Rutichied aptbndi dintnferanthilyl agiut e

filter ta I's not "enpl oyed with this function being carried out f%n
bi ol ogi cal femeri 46t The chahberhi Wr eonimunipaies Gronghf unpat and lapres ¢lugts 1198 10d 1 s

case four) supported at ed positions in the main chanber 192 and bei ng
free fé&p rd‘flﬁ’tfﬁﬁ@%’éﬁﬁ‘fmﬁ%ﬁczzont al axes. 30 The paddl e wheels are

substantially Slﬁ?rfﬁé Q8RR of BE: VW Qe Mhdrh iffactibRueNZIREs 2 I8N ollectot at e
with circulating flow thrfough the chanber. The paddl e wheels 194 carry

i nt ernal | y,20a Whioh dgiicc e forht ef amimicotes o8 wdiskhisclecatpd aygand the sides, of the
e L tionsior Shoraier 0 o S ot Pl AR A ok | s W
chamber 202. Multiple outlets 204 are provided to direct the collected foam 203

20 outwardly of the chamber 202 to waste. The foam collector 201 surround a central
ultraviolet light generator 41 which kills pathogens and bacteria in the water. It will be

noted that in this embodiment, a submersible pump 30 is provided in the chamber 202 to

assist in flow of water back into the main chamber 12 through duct 205.

Referring now to Figs. 58 and 59, there is illustrated a further form of drum

25  filter arrangement for use in the aquaculture system of the invention. The drum filter

206 is of similar construction to the filter 64 of Fig. 7 in that it includes annular end

walls 207 joined by longitudinally extending ribs 208 around which a filter fabric or

material 209 is wrapped and secured. The filter 206 is also supported for rotation on

spaced wheels 210 mounted to baffles 211 and the drum filter 206 is supplied with water

30  from the swirl chamber in by a feed tube 212 in a similar manner to that described with
reference to Fig.7 except that openings 213 in the tube 212 permit water to pass

downwafdly from the tube 212 through the filtering fabric 209 of the filter 206.
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I'n the embodiments of Figs. 50 to 55, the building nodules 179, 184 Iﬂ?fjclﬂll%ﬂﬁ
are preferably fornmed as a separate | ower section or noul ding which Torns
the main chanbers and swirl and filter chanbers 13 and l4p@pgdusy/eoparate
roof sect WoH3E22Y1rpul ding which is placed over and seals off the | ower
section to enable climate control and gherefore tenperature control of the

water within the chambers and of. . th ir ed.th :
fracti onatlst effesd Tafﬁﬁo%Pf)ﬁ@gd}E@I g@@@“ﬁﬁgﬁg&@&a V‘F%gﬁ%&%pgﬁ anbvglrt% and

swirl and filter anber, Qégﬁdé%z@)hhﬁ%fn@ ¥Bghptisc sapasiah of
units or %ﬁ%ﬁ%g@%%%ﬁrﬁééa@;g%%éﬁﬁe w th, and joi%ed gpo each other. 10
Ref erri ng 1ownhdOofhd i @ogtahe e shapéd tousiopeatatecwith fwatdrtsepplisdibuiugh i feed f oam
fractionator 196 for use in the aquaculture systemof the. i nvent ion. In

this case,mbdelssEparatien effestavoiation of amdmm Bger 069 RIHIPEE REEEHE
ultraviolet light generators rovi ded as.a sin : set ;

nul ti pPe thge S%C‘élonaqfr%eégﬁf’ ii)a ntl%e n‘f’ﬁﬁ% F’Vt%glfﬁ 8}2 %éﬁ# 1?%1 5 hefASg%!%tﬁTtﬁg
chanmber 197 .communi hg- r I r Gh8 7198arengto¥RBd b with
the main c%tﬁpglétpeég&a%%s't-{ie&gon i%&g@gtﬁlﬁgﬁgfﬁ%&g?%gl t he ?o%o_fractionat or
200 has a §eaheat kideoneredd wiltércbr i ihnotghethe dabrio 202 rfor Aoliactien 1Bohe

which is | ocdted around the sides of the fractionator chanber 202 so that
t he foam 28@1ghs218dbor drewipnde dunwastB @Sl er sides of the chanber 202.
Multiple outlets 204 are proyided to di t cal:L egh ednd 0AM0 H20e
outwardly of th‘gséﬁaﬂﬁ?@a BT RS gé:ﬁ.eﬁ% Spé‘gl?nugg%'eg?’ognzm surround a

centr ul kE@akighibi oranddieothit ob hgdidahlc pasidroZneiaamietbess er i a
in thgbmt%'[rl&@ﬁh%\%\aglzllbt%@}r}l‘gt%ggé]'?hgt i ne_t hi s eﬁbgdi ?rent, a submjﬁsi t%lg punp
30 is providlesr it P20 thamberot@fith obthe deiver wheel Z10md dhusfhe dFum “APo t he

mai n chanmber 12 through duct 20 Referring nowto Figs. 5 i here
5 e Rt

i's il ust rtetesatiguqusit Present §HgFoR e TITFE® ‘?W%Wﬁ . use In the
e et | G B Sold G Fl L' @8 arBienie MG inky e diRlly driieh, 1 bringr

construct i Bh in that i ncl udes annul’ar end
wal |'s 207 jQiphedmbibghQnghdel ok palléy 22K teuxitil vgthrthb Sreodilter 306 andwaidgive el | t er
fabric or material 209 is wapped and secured. The filter 206 is al so

supporised @ochaimPd tconddye mOFaZEd- wheel s 210 nounted to baffles 211 and the

drumfilter 206,}S suppkie i1k 3 b I, B8rof Hsdby a
feed tube 212 iwhﬁiﬁﬁg?rgr#ﬁ%r@é@?ﬁ?a%cﬁé%%gg% tdh ﬁér%glgggr e?\cesto
Fi 9.7 excepirihal:QRaifg fedits the drfieof mbeh Bt hepeawt to siedie throughp deye no

downwardly fromthe tube 212 through the filteri ng fabric 209 o% the filter
206. SHE~EdentieRERIAI titarings; ehd do®t need a special outer housing. The drum filters can

be mounted on & simple cradle and suspended over the fish tank if required, and can
90  clean themselves whilst continuing to operate at full capacify. As the drum filters do

not have a shaft, components can easily fitted within the interior of the filter. By

incorporating the use of compressed air as well as water, the drum filter can clean

continually or spasmodically which ever is required. The water and air bars can be set

side-by-side for individual use or-incorporated jnto one. Other gases may be used for
25  cleaning provided thejr are non-toxic or polluting.

‘The drum filter systems described above may of course be used in aquaculture
systems other than those described or in any other filtering application. Similarly the
deseribed foam fractionators (with or without associated ultraviolet and ozone reactor
units) may be employed in other aquaculture systems. 7

30 In each of the above building modules, light sources 224 such as incandescent
or fluorescent lights may be provided in space above the main chamber 12 1o create

artificial light conditions for growing of fish or marine invertebrates. The light sources



WO 03/ 022041 PCT/ AU02101245 28 To effect rotation of the drun1f|I ﬂgf 006
one or both ends walls 207 are provided with a number of C|rcunferen? ?
spaced nembers 214 -whi ch nay conprise extension of the end ﬂﬁﬂﬁl ébs 208
and be sh¥R¥4ooperate with water supplied through a f

This action effects rotation of the druppfilter 206 to contlnuously pr esent

a 5 new section of filter fabric 209 to the. water exiti .ngs 213.
Ao i th & R4 A Da AR Dorgers 0 Cxbate oI e ond Babd ROcHRe BRNNR 71

are provid ying at timed intervals water or air through the
fabric Zoggggp 5Pﬁg%%|on in the trough 218 for direction to the waste

pipe 87. As an @hd et VlﬁvéHtio)’i' BfhsaprAR@RNentels RwAided Epgculfite systemer
nore of the 10 gui'de wheels 210 may be driven by an electric or hydraulic
not or 219 mterparatehdh esd défidet oy mhaﬂdnngmhlcb wayde nedaili FHLET mriven

wheel 210 and thus the drumfilt.er to conti, resent, a n
filtering fiyiHogBEniso Fidlati %gthﬁ/éf‘@fma ItW%?w%w tE’Fbgﬁﬁq"@ ]&%a’é‘?\lﬁl}ﬁt
shown in Fi

coupled th ugﬁgtéw\%\ﬁe ‘ﬁﬁff’%uﬁ@@%gﬁ@?‘g eﬂ{\g ﬁaljteymd& Eﬁrrslﬁ%/(tnte)rﬁia %% and

a drive bejniertdspate 0351 daft @lsolrbe/ cobRblsd 28@tinEhén dmprovetl| perving
described in the above enbodi nents do not need or use a vertical screen

whi ch redumndﬂkmeaadeﬁkmﬁwﬁﬁéhpﬂ@ﬁomhe water to strain through, have no
centre shaft or bearings, and do not need a special outer housing.. The
drumfilters can be nounted on a sinple cradl e and suspended over the fish
tank iffp required, and can 20 cl ean thensel ves whilst continuing to operate
at full capacity. As the drumfilters do not have a shaft, components can
easily fitted within the interior of the filter. By 1incorporating the use
of conpressed air as well as water, the drumfilter can clean continually
or spasnodically which ever is required. The water and air bars can be set
si de--by-side for individual use or, incorporated into one. Ot her gases may
be used for 25 cleaning provided they are non-toxic or polluting. The drum
filterjssystens described above nmay of course be used in aquaculture

systens other than those described or in any other filtering application.
Simlarly the described foamfractionators (with or wthout associated
ultraviolet and ozone reactor units) nay be enpl oyed in other aquacul ture
systens. 30 In each of the above buil ding nodules, |ight sources 224 such
as incandescent or fluorescent |ights may be provided in space above the
mai n chanber 12 to create artificial light conditions for growing of fish
or nagkpe i nvertebrates. The |ight sources

25
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10 March 2006 WO 03/022041 PCT/ AU02/ 01245 29 224 may be controll e]ﬁl\'ﬂ rch 2006
timers to create artificial day and night conditions to replicate “eX erna?
conditions. The present invention thus provides a self contained
aquacul ture system incorporated in and defined by a building which may be
used in many different environnents. Furf%\er @as the internal tenperature
within the byilding can be sinply and effectively controlled, control of
the water t HRfiture in which fish or marine invertebrates are grow ng can
al so be controlled resulting in inmproved growing conditions and efficiency
of operation. 10 15 20 25 30 35 10 March 2006 30 O Clainms 1. A
sel f-cont ai fled aquadficonizined pgtuiteenpstosi ddenpisRMAEUIBLbLRIiRY sai8 Hulding
bui | di ng h%in apbase section, a main water chanber for containing fish
or marine i &l’geao 43F SECUOTy GTRAY WRtethehmber donestainiag fish r neging invarichiatag
further bavifgnes i [ [ 14 [.d: Bl 0 c r
defining an encl ngggli%g%gggbb%ggé’a%gi ﬁgﬁldﬁhgﬁg&n%%ﬁ!a% e?()p Fe?gglfr?%ﬁ%d% Ins
within at | desst saidimpi shambereni slefioingsai abclosed stiang abma: sail] meianthasdig wisirn
chanmber for tfreating water.fromsai.d.min chaner, ns fqr circul ating
wat er for f|“fae€v§‘??“F g%ag%%ﬁl%?ﬁe@iﬁ?fg&asﬁ Fﬁ"ﬁﬂﬁl‘? safl puiidmgand adigeent spidrpains
and back t o chgmbernt Reatld} W8 saffhalE@Rbel m&R8 tféloéifc'uﬁﬁn% Qﬁt&'ff'r flow
tenperature within said enclosed space. 2. A systemas clainmed in claim1l
wher ei n sai dfBhsaidsBat ghamples thiaugh spidievaierl treatment mwhrer gidnbadk toessd main
ortionigf 1 j . Of iLd base secti.on .has an.inner side
gnd an (Ijgt e(raﬂgflg%f ﬁ?a@%ﬂsgﬁre&gogg%é%%%ig ?eélllpr?éa eﬁ@h‘? 5Hd §plosedispaecot  sai d
main chanber. 15 3. A systemas clainmed in claim1 wherein the or each said
top section.,incl %ges a rocif, nd side walls, said side walls of the or each
said top section gf,s‘[?algﬂqglﬁ’gzg 1jclapm l jehesgig said base section has outer side walls and

wherein at least a portion of one of said side walls of said base section has an inner side

and an outer side, said inner side comprising a portion of a side of said main chamber.

15
3. A system as claimed in claim 1 wherein the or each said top section includes a roof
and side walls, said side walls of the or each said top section being aligned with the side
walls of said base section.

20 4. A system as claimed in any one of claims 1 to 3 wherein said base section is

moulded from a mouldable material and wherein said main chamber is integrally moulded

with at least part of said base section.

3. A system as claimed in any one of claims 1 to 4 wherein said water treatment
25  means includes a primary filter and a secondary filter for filtering solids from water in said

main chamber.

6. A system as claimed in claim 5 wherein said primary filter comprises a second
chamber which is located adjacent to said main chamber, first communicating means for
30 connecting the base of the main chamber to the second chamber whereby solids gathering
in the base of the main chamber may pass into the second chamber and second
communicating means connecting the main chamber to the second chamber whereby
water and solids may flow from the top level of water in the main chamber into the second

chamber.



wal | s of said base section. 20 4. A systemas clainmed in any one qgf, Gl ai
1 to 3 wherein said base section is noul ded froma noul dabl e mat g'ﬂ@ﬁﬁqh”gooa
wherein said nmain chanber is integrally nmoulded wth at |east part of said
base section. 5. A systemas clainmed in any ope of clains 1 to 4 wherein
said water treatnment 25 nmeans includes agprimary filter and a secondary
filter for filtering solids fromwater in said nmain chanber. 6. A system

as claimed in claimb5 wherein said prinmary filter conprises a second

chanber whi gh is A e¢atdaadiaaedtint Qaigficd i f i i ng
means for 30 connec?i ng the bagg lgf&atnﬁg%aw:ﬁ%leglhggrrigg%%?%d tchféﬁgugg%ﬂgygh%%{%er
wher eby sol icempgsssiietpilinay Whernehe Wates én efid ninén pheamber hboweathe byl pltbs spilitvay t he
second cha . second ¢ i cati ng means connecting the main chanber
to the secg%ggycfﬂogﬂglz(?ga\}ﬁ%?%ﬁ@%e& and solids may flow fromthe top |evel
of watersin the main chanber into the second chanber. 10 March 2006 31 O
7. A systemas clainmed in claim6 wherein said second communi cation nmeans
conpri ses aSspi | PWeXPisHhap shngate claim S whareimpaid shepnter Gltwcemphises @vaim of
the spillwa : i ' : hamh 1A ¢l ai_ned
inclaimb5 ﬂtg%ﬁﬁ g;glc eg{laggn g?ﬁ %ﬁﬁg %}aqcoﬁprr%?agaebie goll Fsué#%ilglﬁ gfs%ig a
screen or nidtar forlstepdrting sEd enimalfilter Grababibe and hicansfe xbaveyald watef fromi te
drum filter for orting said drumfilter for rotation and neans for
conveyi ng wAEHEY ﬁﬁ%ﬁp oribe ifenipnel said dram Hligr forasyige threpely said seigers prumesh
filter {or pasgage through said screen or nmesh 10 nmaterial. 9. A system as
claimed in claim8 wherein said drumfilter has neans adapted to cooperate
with said water conveyed fromsaid primary filter to effect rotation of

said drum filter,. 15 10, .syst.emas cl ai ned i. | ai m 9 wherein said. neans
adapted to %joopef’é‘afyg?evlfﬁ1 £ cﬁaé’ingg lﬁ&laélf“ %3" _‘?uééal_a ‘%Fﬁ‘r ﬁt‘?rtlifﬁ&?ean_s adapted to
ci rcunf er ento@etdre sBceid wRE@NSeAGroM 848 E;ﬁnﬁ@y f1t¥erh &fectGORYBY bN thidBARS
has a water outlet or outlets adjacent sai menbers. 20 11. A system as

claimed in &8 m 10 wherein said circurnferentiall y spaced nenbers
15

10. A system as claimed in claim 9 wherein said means adapted to cooperate with said
water comprise a plurality of circumferentially spaced members and wherein said water

conveying means has a water outlet or outlets adjacent said members.

20 11. A system as claimed in claim 10 wherein said circumferentially spaced members
comprise a plurality of circumferentially spaced and longitudinally extending ribs supporting
said filter screen or mesh material and extending between a pair of end circular or annular

members, said end members being supported on said rollers.

25 12. A system as claimed in claim 10 or claim 11 wherein said means for conveying
water from the primary filter to the drum filter comprises a feed duct extending from said
primary filter longitudinaily within said drum filter, said feed duct including a generally

radially extending duct member having a said water outlet.
30 13. A system as claimed in claim 12 wherein said primary filter includes a second
chamber and wherein said feed duct is at a level in said second chamber to maintain the

water level therein beneath_ the water level in said main chamber.

14. A system as claimed in any one of claims 8 to 13 and including means for cleaning



conmprise a plurality of circunferentially spaced and | ongitudi nal

extending ribs supporting said filter screen or mesh materi al and'isb“"mmhz006
extendi ng between a pair of end circular or annular nenbers, said end
menbers bei ng supported on said rollers. 25 12. A systemas clained in
claim10 or claiml | wherein said means {or €onveying water fromthe
primary filter to the drumfilter conprises a feed duct extending fromsaid
primary fil sagd filepsgicregnionanesh mplerpl saigi deaningireans epmpRyng meapy ablenst said

|nclud|ng a

out1 ot 30" 5 TR R s BANE Wlaler SEAGRELAY sCHGH O REEmAAR BB 3G SolEL

i ncl udes a pmmed alreapagist diedsondedr @ mestaindichiabandltiete bdng@imeant éxehallnosai d
second chanber to naintain the water |evel therein beneath the water | evel

in said i FidKhEwBeiter far caiching prgrcallecting imaterialy, dislodaesh &ox the flfemscrgen gr 13
and i nclydl H%S R% d&h@%ﬂ%%&%a‘%@faﬂ‘te%@a@@ 0 32 said filter screen or
a sal

mesh materi eanin ans conprising neans above said drumfilter
for spraying water against said screen or nmesh materi aI and/or for applying
pressurized, air ggainst the.s h nat er.i al reb ans
ternal fy o8 | <BoGslihan FEinel ra AF Soherg a0 ooR B et Pajodeel

di sl odged fhﬁf@riah@ch rls%é a ?&nm%mﬁlyf@séhldfﬁhﬁﬁ iffer, 23 BEPPEE ¥bMthuhRafing
materials to waste. A systemas clained in claim14 wherein sai d neans

for catchi ng’ltbail‘dasmbm%dged material s conprises a hopper internally of
said dr filter, said hopper communicating with a waste line. 10 16. A
system as cl ai rred in any one of clains 8 to 15 and including a third

chanmber in 1sai dAb@@&nﬁﬁCdlﬁlﬁndalmdny\b@é@Mami Fhrodrsuandfihdbdihg iashisd pig@itiee th
over said third chamher such that water_passing through sajd drumfilter
col | ect's t hBH@iPASC Sogtion and PACeHL A Arum dligr IngiePeitest %‘ﬁif é%zﬂ thirg chgmbgs ugh and

defining a xal i
and i ncl udi {nﬁgf ?a |P(a %u g?%lf Ogéla%cgiiru{ril ?%tycous%gt?ﬁﬁ&g uf tgaﬁ gﬂleggfél@lﬁ%
conpri si ng hiclagica I[iltchandlelanatdcﬁryngngﬁlzntbiai@iwdlﬁlﬂerI ter msdl a nmeans for

convey|ﬂ€ water fromsaid third chanber to said fourth chanber and neans
for eying water fromsaid fourth chanber back to said main chanber. 20

, f1r80mA systemyas @l st ab Rlfmed Th klhihes ahd isdhdnfRaRsthEObiotddIEiIRE Wad er
further biological filter comprising a fourth chamber camrying biological filter media,
means for conveying water from said third chamber to said fourth chamber and means for
conveying water from said fourth chamber back to said main chamber.

20
18. A system as claimed in claim 17 wherein said means for conveying water from
said third chamber to said fourth chamber includes means at the upper end of said fourth
chamber for spraying said water over said biological filter media and there being provided

means for supplying air to said fourth chamber for flow through said biological filter

25  mmedia therein in a direction against water flow through said biological filter media.

19. A system as claimed in any one of claims 1 to 18 wherein said water treatment
means includes at least one foam fractionator for treatment of water in said main chamber,
said foam fractionator comprising a chamber, an inlet to said foam fractionator chamber
30  communicating with said main chamber for receiving water therefrom, a return line for
returning water from said foam fractionator chamber to said main chamber, and means for
supplying air to a lower portion of said foam fractionator chamber for bubbling through

water therein.



said third chanber to said fourth chanber includes neans at the u d

of said fourth chanber for spraying said water over said biologiggﬁﬁ?ﬁﬂlg?OG
medi a and there being provided neans for supplying air to said fourth
chanber for flow through said biological filter 25 nedia thereinin a

di rection against water flow through saiquid?ogical filter nedia. 19. A
systemas clained in any one of clains 1 to 18 wherein said water treatnent

nmeans i ncl ud@s afh Psin asersdingdm elpige tlPotnsk eluwdge o fennehapembsr okl fogm
said main ¢ I j f j t L.si , . t
to said foagﬁ rS%FFS%%ngf%ﬁg%ggﬁg%gqgg&%%ﬁfgg?{hgkﬁﬁ?ﬁngg?gg%%i%g@ﬁgﬂ%gr
for receivi tdgamas dor tdikeefig bobbles orefaarmal iheeufface of thtdevul nf wasdresaid famekai d

foam fracti onator chanber tq said main chanber, and neans. for uppl yin
air to a | ofEMOEHPENSROYICCEte Waggrind mages ast“BPIYE’rgaf’ﬁ”o@rsaTdoVFt‘%BBg fadrs _
through s wajfrafhR6E Hick foqhé/ﬁqra&hch%ﬁ@,@r Qnéﬁarcul?a%o?%f§%_§a} AR GEAE diddthet.0 ¢l aim
19 and including a funnel nenmber i n said foam fractionator chanber at or -
adj acent the upper level of water in the foamfractionator chanber for

col l ecting bbles or foamat the.surface of the |evel of ter,.said
Funnel  menBlr b ROKELRMBERIS] B SECtE VIR e &S reaiml JIG BEPefomai g
return | i neykRvithditatRent BhAABR lcohh@WddRCHId RainhhaiBardRAiPRamaRsttionator
circulation of water in the main chanber. 21. A systemas clainmed in claim

20 wherei n gkamberanler wherelit water fiognhe maialchamberda subjpetria wrprsare tordtaviakt
chanber ong 1:ted to said main chanber and said foam fractionator chanber
i nl et m%ere gEMHter fromthe main chanber is subject to exposure to
ultraviolet 10 light. 22. A systemas clainmed in claim?21 wherein said
ultraviolet treatnent chanmber is |ocated. in said side wall of said _nmain
chanber and2#ncl dastonn agclaimed dp staip; Hhivhsrin sad Wipdoley fregtagniyphggmber is

treat ment Cib%?ée%t@rin 5ig e %ﬂ.o@@aih.’ﬁllaﬁﬁ caeggr;eian' § fhciis W hiffa SRS fugﬁai JoufdagRer

15 and an out comunicating with s et of said foamfractionator
chanber. 23ultAveystteaimaet chanbedntlndinigainnmnled camcuinmativglivig sail mawnehambdeact or

for supplyin ozgne to water in.sai.d.f.oam fractiqnagor chanber for
bubb! | nb RO ebtmliieding ¥k s i BET sohoun TBRHE A38594. h system
as claimed in claim 18 wherein air for supply to said fourth chanber of

said further biological filter chanber is(g(ovided by one or nore air punps
whi ch punmp 2%ir fr esiam ehiclimed do slaimd handiinoluding ae ozerg raggior demgppplying

tenperat ur e a3, 4§ GHE N8 Wark HalidHator chamber for bubbling through water in said foam

fractionator chamber.

20
24. A system as claimed in claim 18 wherein air for supply to said fourth chamber of
said further biological filter chamber is provided by one or more air pumps which pump
air from within said building at the internal building temperature as determined by said air
temperature controlling means to thereby control the temperature of water in said

25  biological filter chamber and thereby in said main chamber.

25. A system as claimed in claim 19 wherein air for supply to.said foam fractionator is
provided by one or more air pumps which pump air from within said building at the
internal building temperature as determined by said air temperature controlling means to
30  thereby control the temperature of water in said foam fractionator and thereby in said main

chamber.

26. A system as claimed in claim 17 wherein said fourth chamber of said further

biological filter is defined by a tank.



tenperature controlling neans to thereby control the tenperature r
in said 25 biological filter chanber and thereby in said main chgw&%ﬁqoa

A systemas clainmed in claim19 wherein air for supply to. said foam
fractionator is provided by one or nore air punps which punp air from
wWithin said building at the internal buiggi ng tenperature as determ ned by
said air tenperature controlling neans to 30 thereby control the
tenperature of water in said foamfractionator and thereby in said nain

chanber. 264~-A SYS |_al i i { r.ein. sal urth. ch 2 of
said furt hei‘Z 7 bi o %;él{gggﬁs ? %aﬁ%‘éegralql %lﬁ e??hw&eﬂgg%?/%a}gttgﬂrﬁés S%Ig #aer caii?g‘éfbgaéggp a%é4
27. A syst ephasbez| @idnedhefein chapérntdlredie f@inh saidi ebulrtinEhantbes Haplorth edidh bowe
said main chanber, and wherein water conveyed frogm said fourth chanber back
to said mai fRenesfoars undenibe pHtwenca st tigh &do dic maB¢hambsack into the
mai n chagber. 5 28. A systemas claimed in claim1 wherein said nmeans for
controlling the tenperature in said enclosed spaced conprises air

condi t i oni ng8.neanssyse asiclaielefl-ix olaimil nelereiquaiduheans dorspatreling drpempemtpra
nmodul ar bui ld%}ﬂ‘? Ciai bui | di ng. 10. hav%l]i\tr} a base section, a main water
chanber f or "tHHT SRASHE SP3°ES) g PHEOR PEMAPEs formed within said base
section, a second swirl chanber conprising a primary filter formed in said

base section adjacent said main water chanber, nmeans conmmunicating said
mai n chambe?9wi t B sghirepnidessnaliuesrdivbe pystasm comnbsing g maslulatduflding seid building
sai d mgj r Lne filtering, mean opprising a-secondary. filter for
ecei v 1 wEr AP Easq 5o & bl Wi SRR GOIE SR DT R LY e et
bi ol ogi cal furiieérwithianged bhey sedony & Retondsaiell bimebes @RlrpPiBingdd EigiAty Jiics
second chanmher for receiving water fromsaid fine filtering neans, said
bui | di ng no iRy p3if Sasq seeliemadisrent saphmaEeVatshchambse drgash sorapyBIcRiRE 4d d

mai n - wat er ;GhAREELer ARt S8t SEROM ﬂfameﬁlgovﬁgg@@gfﬁ&ﬂ%ﬂﬁ;ﬂaﬁwnﬁ%

encl osed space or spaces over sald chanbers, ne circu i ng water
for flow frdmngardfinaifiltaingnineans2omprigugh sabddsedird fohandeering fwater and

filteri ns and said third cha r back . salLd in chanber, ,and.
roans {0 CRRe PRl Tttt bobl Shraten 8 Sird ol alTE Deblan Refed B
spaces. 30. sAd s¥stiRBEASadihRhREH ddosd Shdmbd FMNBERTAg Whakr 1RV i @ Fin¥@iltefing N
said third chanber is 25 maintained |lower than the |l evel of water in said

second chaneansgarid brdding wradulss fuiigerdncluding a top section or sections covering said main

water chamber, and said second and third chambers and defining an enclosed space or

spaces over said chambers, means for circulating water for flow from said main chamber
20 through said second chamber, fine filtering means and said third chamber back to said
main chamber, and means for controlling the air temperature within said enclosed space or

spaces.

30. A system as claimed in claim 29 wherein the level of water in said third chamber is
25  maintained lower than the level of water in said second chamber and the level of water in
said second chamber is maintained lower than the level of water in said main chamber

whereby water flows from said main chamber to said third chamber under the influence of
gravity.

30 31, A system as claimed in claim 29 or claim 30 and including a further biological
filter chamber, said further biological filter chamber being defined by a biological filter

tank, said tank being arranged adjacent to the main chamber or above the main chamber.

32. A system as claimed in claim 29 wherein said main chamber includes a side wall



sai d second chanber is maintained | ower than the | evel of water i i
mai n chanber whereby water flows fromsaid nmain chanber to said Bgﬁﬁéﬂ:hzow
chanber under the influence of gravity. 30 31. A systemas clainmed in
claim?29 or claim30 and including a further biological filter chanber,

said further biological filter chanber bejng ®efined by a biological filter
tank, said tank being arranged adjacent t0 the main chanber or above the

mai n chanbe@nd 3hercin ey eempEesioamfrastiandters ereapreviziod imer adiscentiail sid¢ wallhthaber

ract anat ork et o AR R W40 A vy S0 LAGRGLSGRRR R ¥ W BB

fractionators are pr Sai
foam fract i dmateosivingolatei fagm aaidi MhidtcheQbELEmNACAT SRt vbrhRusRhchd IR s&ilaRher
for receiving water from said nmain chanmber and an outlet comrunicating with
said main ChaRbELorwturp of waier i saigmarn hambel. d mai n chanber. 5 33. A system
as claingd in claim29 wherein said main chanber is of elongated
configuration and a central divider is provided therein such that flow
circul ates dBound\ sheemcasntlambeddiny clden 22ndhededr eaid maindchamberisy ofrtbngated

secondary filters are provided, at. one or,_both _ends of said main chanper.
10 30 sy Epuig e afthatpi G den PO ViART BRI L Rat BRLCQIeS around the

fracti onat ogntf«0 Hividdr@al WRitkeiR Saitiflary Bnd &clndRy ltﬁﬁaaqpﬁfovﬂfeﬁ afbh in

said central divider, the or each™ said foamfractionator having an inlet
and outl et eodnfsaidandinghanbér. sai d main chamber. 15 35. A system as cl ai ned
in claim29 wherein said base section is noulded from concrete or other
nmoul dabl'e naterial and wherein each said chanber is noul ded from said

material. 364. A gysystdhas dhigiedei ddin3er whétemabsk bi MRQifEah fHdctibRitodsak i S
formed as a separate 20 unit noul ded from concrete or other noul dable
material . 3¥eatmesy et watepdn said vpaly chambar Arermenaga dn stif ceafral divigers thetorgmchr

sections ingliyde,saldiodRi I ik L ar ] . ali I
chamber and ac ey tadiordldhRAheh i hou ATEnTHARALLE S BN ERIR B
biological filter tank to define encl osed spaces over 25 said main

chanber,_ang.secqnd and thi.rd chamhers.. 38, A system as c|ained i |l aim 31
wher ei n*3ai 35 bi 03053( S?%‘ 3 flpgred; Wnglaing 20, Mhergin, aléebaéféﬁﬁqi’é’Pe’SJHP’t‘ﬂWiiW
extends to bhRrddbf ofhel Sbhidabic a@iteHIRAN B édcHisiid BRHbMNE AR UMNES Foth said

material.

36. A system as claimed 31 wherein said biological filter tank is formed as a separate

20  unit moulded from concrete or other mouldable material.

37. A system as claimed in claim 36 wherein said top section or sections include said
biological filter tank supported above said main chamber and one or more roof and wall
sections which cooperate with said biological filter tank to define enclosed spaces over

25  said main chamber, and second and third chambers.

38. A system as claimed in claim 31 wherein said biological filter tank is formed as a
separate unit which extends to the full height of said modular building and wherein said
top section includes one or more roof or wall sections defining an enclosed space over said

30  main, second and third chambers.

39. A system as claimed in claim 29 wherein said chambers are moulded as separate
units, said units being assembled by being abutted against each other to form said base

section and wherein said top section comprises a roof and wall section which covers and



top section includes one or nore roof or wall sections defining a |

space over said 30 main, second and third chanbers. 39. A systemnladsamﬁ'n?ﬁ(2606
claimed in claim?29 wherein said chanbers are noul ded as separate units,
said units being assenbl ed by being abutted agai nst each other to formsaid
base section and wherein said top. secti g:p cogprises a roof and wall

section which covers and 10 March 2006 36°° encl oses sai d assenbl ed

chanbers. 46@ncldsesgsitl@nscadlal ciambersi n cl ai m 31 wherein one or nore

biological filter tanks are provided to one or both sides of the main
chanmber and second and third chanbers, said 5 main chanber, second and

third chanbaps b patGOUEREmaNsh ﬁlﬁﬁbgﬁ%ef%n?oﬁelo&flﬁl@ﬁtﬂi&'a%ig ORI t2:4153%:8

roof and wall secti'on and wherein said biological filter t or tanks are
covered w t Broyégedrtatanerasdioth sides pfithe main chaspert e swond aidriurdi dhambeisysad

wherein said & section or sections of sai.d 10 dul ar .bui.l.di ng has .a

1t oo Wi EBy R, PRoRd aiF Bk Soimikss BHGe sovaf® oie Shote Dhe Proieen o

forma mul t icompnsihg Uicbfiand wall2sectios Wi &fHeasin Ghidl BBIbgidAl Glial ik Dr WhRseirs

said fine fllterln%hneans conprises a drumfilter supported externally for
I

rotation an8oVeed with separaie seatoordidshanber incl udes an 15 outlet extending
into the interior of said drumfilter which maintains the |evel of water in
sai d second chamber | ower than the | evel of water in said main chamber. 43.
A system as4tl ai #edystem clsatlandd iandaion QP usharginasdidinéh esctioh alrogita@ls &f kdier

Fur t hir 181 GFREBE PORiRE bl S BELRARHBroRREIoNBET RilibE) FIh o ERGHEPEAOOI i or

in said thiptheeRABRRR RALAW I BEI4:R¥e! In said second chamber, and means
for conveying water in said further filter chanber back to the main

chanber. 44. A self-contained aquacul ture system conprising a portable

nmodul ar bui Lding,, said _25,buil ding.hayjng a.bas ect.i-on; a mai-n water
chanber for 4‘?:]'ont B Rl schangfé ﬁ%rc%ﬁrga?/dnﬁﬁegbﬁaé&i{e @ﬁnﬁgﬁﬂ?aﬁs\ﬁﬁfl’é’mﬁ_ a
chamber bei ggmnalb@gponéteitahhly MribtaBbn heBFheed! daidiecsRi chanfdRs fichRASE LON,
said building further having a top section covering at |east said nmain

¢

chanber 1andodstiexicaginginteribe ddeiprap seid dpmvidies svhiclhaiaintainathsdevel phweter in

t r eat ment i hi i ER i I: aid building and
adj acent Sa?ﬁ@%@%&gg&gﬁ éélrl%% t]fﬂlor ? ?%vgﬁéﬂvé&%;@g?%%gn%%%&hai n chanber,
means for circulating water for flow fromsaid nmain chanber through said

AT ARReA e e T o R b
pump means for pumping water from said third chamber to said further biological filter

20 chamber and for maintaining the level of water in said third chamber below the level in

said second chamber, and means for conveying water in said further filter chamber back to

the main chamber.

44, A sclf-contained aquaculture system comprising a portable modular building, said
25  building having a base section, a main water chamber for containing fish or marine
invertebrates, said main water chamber being moulded integrally with at least part of said
base section, said building further having a top section covering at least said main
chamber and defining an enclosed space above said main chamber, water treatment
apparatus within at least said base section of said building and adjacent said main chamber
30  for treating water from said main chamber, means for circulating water for flow from said
main chamber through said water treatment apparatus and back to said main chamber, and

means for controlling the temperature of water within said main chamber.



10 March 2006 37 0 45. A self-contained aquacul ture system as cl ai ﬂkin
claim44 wherein said base section includes a noul ded chanber conﬁ& rﬁb 2006
swirl chanber adjacent said main chanber and comrunicating with said main
chanber for receiving water therefrom said sw rl chanber conprising said
wat er treatnent apparatus. 5 46. A_self-&gﬁtabned aquacul ture system as
clainmed in claim44 or 45 wherein said er treatnent apparatus includes

a rotatabl e4drum fil t & seihonigined amped nrosystass ks claimeddn iclgm dd tvderedn saadd

means for c AN r. fr i in chamber to.said drum filter. 10
7 A sel - AR MEAAE: | POMAR Bl o ERANAS b oy SR ke i B st o
base sect i orhambdrugesomnmidadag withahidghsialchimbdrebr @BAMDE W@ th&omsAl Aidg a
biological filter _nmedia, .and neans for supporting said drumfilter above

sai d bi ol ogiS¥#l chanpies coRpERAS pa1d Wrer dtsptmeat aprsTalogi cal filter chanber can
receive filtered water fromsaid drumfilter. 15 48. A self-contained
aquacul ture systemas clained in claim47 wherein said water treatnent
appar at us i @6l udes a fAuselfhemtained sipdciiiund 9Gtenhs dlhintedrin chanteor #®wherein

containing a Riological filter nedja, nmeans for caonveying water fromthe
first biol oﬁ?lgé'faterf cptiRent ApRATHUS mt"lil%g%l? EPtatable daym fitigy %%Yi‘%? S meshanber

and neans f @flicfiff Hfawdagamginsffﬁpéﬂnggyiﬁghgté} Wohl€kd Naf! @gineal to%lﬁ'ﬂfﬁ?&g to
said nmain chanber. 49. A self-contalned aquaculture systemas clained in
any one of diltai.-ms 45 to 47 wherein said part of said base section

cont ai n'h g said main water chanber is nmoul ded as a separate nodule. 25 50.
A sel f container aquaculture system substantially as herei nbefore described

with refereage to Fi g% self édhtalfed dihadiliudd systedh & daikRd i Olal® 48 Whethh §:0a 29,
30 to 32, 33 to 35, 36 to 39, 40, 41, 42 to 49, 50 and 51, 52 and 53, and

54 and 55 Obaqqﬁgctggwci@%g«?ﬁyq Iﬁgu@p@hjoﬂﬁggqal filter chamber for containing a biological filter
media, and means for supporting said drum filter above said biological filter chamber

wheteby said biological filter chamber can receive filtered water from said drum filter.

15
48. A self-contained aquaculture system as claimed in claim 47 wherein said
water treatment apparatus includes a further moulded biological filter chamber for
containing a biological filter media, means for conveying water from the first biological
filter chamber to said further biological filter chamber and means for returning water from

20 said further biclogical chamber to said main chamber.

49. A self-contained aquaculture system as claimed in any one of claims 45 to
47 wherein said part of said base section containing said main water chamber is moulded
as a separate module,

25
50. A self container aquaculture system substantially as hereinbefore described
with reference to Figs. 1 to 13,14 to 17, 18 and 19, 20 to 25, 2-6 to 29, 30 to 32, 33 to 35,
36 to 39, 40, 41,‘42 to 49, 50 and 51, 52 and 53, and 54 and 55 of the accompanying

drawings.



