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invention relates to aquaculture systens for grow ng fish, prawns or other
mari ne i rwerid@brat es. The present invention also rel ates traTwatoen1245eat ment
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viable and this would nmean an 1 npractical coSt in relation to turns.
systems were introduced where fish or other marine invertebrates are grown in tanks
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placed in large buildings or sheds. Such systems have a number 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 pollution. 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 equipment make up
less than 20 percent of the air area within the building or shed, to 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 to be fully insulated to be

viable and this would mean an impractical cost in relation to returns.
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correct| yeoolitgObr Re@eRUHR Ma@h €Thig¥adUiNgady thes MideNtiRi inde@intsystbms ar e
enpl oyed but these do not 25 always overcone the problemof inefficient
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filtering.the t of fine.waste. particles created from t ood
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filter is supported for rotation. In nost cases the cleaning takes 30 pl ace
t hrough a cent Mathhmgatdsdovbe indivluali mponens,gif witrivdblet wetenditcetman sitpass.
The drumfil tglrs aﬂ[‘e separ e}fﬁ.uni&ls and include an ?.ut er._ . housi n ichis
speci f i caP‘TeymSt led, they are installed into the main water flow pump line which reduces flow
20 thus increasing the electricity consumption. In the foam skimmers or foam
fractionators which are used in the conventional systems, 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 filters 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.



designed to hold the filter and its supporting conponents and to also hold
the water. WO 03/022041 PCT/ AU02/ 01245 3 Water inlets and outlets nust
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connect the base of the 30 main chanber to the second chanber whereby

sol i ds gatqeculigei systene dompeismf 4 eodwhirnbuilding, said building defining a main

chamber for containing fish or other marine invertebrates, water treatment means for

20  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, said

building further defining an enclosed space about said main chamber and means for

controlling the air temperature within said enclosed space.

The water treatment means suitably includes filtering means for removing larger

25  particles or solids from water in the main chamber and for removing smaller particles

from the water. The filtering means suitably includes a primary filter for removal of

large particles and a secondary filter for removing smaller particles The primary filter

suitably comprises a second chamber which is located adjacent to, and receives water

from the main chamber. Preferably first communication means connect the base of the

30 main chamber to the second chamber whereby solids gathering in the base of the main

chamber may pass into the second chamber. Second communication means may also

connect the main chamber adjacent the water level therein to the second chamber



chanber may pass into the second chanber. Second conmuni cation nmeans may
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20  drum filter 1s driven in rotation by water flowing in from the primary filter. The drum

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

. the conveying means may include one or more water outlets adjacent the ribs 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,

25  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 ribs suitably support the filter screen or mesh material which extends
circumferentially. The drum filter may comprise a pair of circular or annular end
members between which the ribs extend and the end members may be supported on

30  rollers for supporting the drum filter for rotation about 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 longitudinally within the drum. The height of

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



30 rollers for supporting the drumfilter for rotation about a horizontal
axis. The neans for directing water fromthe primary filter into the drum
filter suwoaBlgzoeonpri ses a feed duct extending from thepPsecandocanber
and longitudinally wthin the drum The_ height of the feed duct determ nes
the level of water in the second chanbet as water cannot rise in WO

03/ 022041 tHeCdchhl) 2h@hBéi5 abdvet the feed dact. c Hawebdirct akoy include gemerdllguadiallyhe

duct may incl ude generally radiall xt endi.ng duct menbers, havjng.outlets
for dir ecPRABINACBE: BEADRShERg PR g’_ﬂfﬁ“&%& walfgAsringl thadivs: bL#% ¥ty ond
the duct FhgsEdd 9 ggff%‘étfeg}%?d"ﬁ{e%cm%ﬁb&g tt9 gifev‘éﬁt Wher %{SH% ofif bt 8 drunMeans

are suitably provid eaning the filter screen sh material. The
cl eani ng fBens may conprise neans for spraying water against the screen or
nmesh terial ., Alternatively or. i ti.onall e cl eanin ans

conprise means Meaps axg 5 pﬁ?"é@%ﬂg‘?rz%lﬁarﬁ?g ){gegé{’?tﬁ%tgcrfﬂb Of iq?%grmgtgl@ n or
mesh mat eirhg klealing HBAY S WompRRP b ROTNID B IRNARF adlinst 383cRTh of ifeshCr een
or nesh material may be | 6cated above the 1 rum and nmeans may be provided
i nt er nal | ynaedrial.heAllemaniteén eatatiditibealiyattbe cheadingi meanappdyy corgpmiseamsarfsofor
catching and col | ecti,ngd material s dig'fl odged fromthe filter screenv\gg mesh
materi al APRIYIRGtRIESSUTARd Riapgainsh the, SHIET Seigenyiof | Berfematsiler e BeSWX er may

conpri se ' rnal: e r | with a
vosre 11 ROPRRSlpelhRIan Yafle WIS 56 RRRA R FRERI LR BT
comruid catifiin \intl hmedhs Ihaye b epravided pateinalyn odf thé RigusUepkath dHE twdigyaidair he
baffl e which is connected or communicates wth waste. Means may be

provi ded eRPlEiHE raeans fo ¢ajehinhandneollesinganpiegialspbislodgsd fegm theefiléqrsetopndict .

The hopper xtend .bevond.one or It nds, of the. drumto ensure
(hat  sUbePaent maisyamn SPer TP S SBESTUFe e i B B8 e
drum filt esmpseSa bbppir AnSERARP 0F @tk @G, Thé MbopsbrahANERAmenicde Widta Waker 20
passi ng through the drumfilter collects therein. "The third chanber may

i ncl ude aling dgmdirepsing Bheseogiterdls £0 Waste. Faititdy t the doppareomnfiinicatesbvith agi cal
filter,_for_ bialogical tact d.act] th ter.therein which h
pasself t hPERHAnE HRStaPRnc 14 epoRPndSnpRpndc s Bt Shidhe Ricopesited fro
separ at e g&hbiufRated Wittt Wadp! EMQﬁ{sLﬁﬁ? be §SRETIASEFS bOMbct 961{%1‘5%3@& iéxt%g&‘iﬁg' ni ng
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third chamber the grum 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 one 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 located in
the end section of the third chamber. The one or more pumps serve to circulate water

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



may include one or nore outlets which may be selectively or automatically
opened through a valve or valves to waste for draining the third chanber.
30 Means woab/oz®4Dne or nore punps may be provided to convey/Au@er24sn t he
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An outl et . . . .
chamber 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 fifth chamber formed in
a wall of the main chamber and means are provided for supplying air to a lower portion
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
25 main chamber is suitably provided at the upper end of the fifth chamber. An outlet
from the fifth 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 to 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 funnel member at or



fromthe fifth chanber is suitably provided at a | ower end of the fifth
chanber, the outlet comunicating with the main chanber through a return
| i ne. Al rwoag/oke®41 supplied to the return line to assist i rCRatwe/ofd4dw back
to the main chanber. The return line suitably includes a portion within
the main chanber which extends in a dirfection to 30 assist in circulating

flow of v@ijgdeni thetippenRivel Ghwaben thEnffil elidsiber lfdmneolleotitg oaste entrhiged imi n
chanber may be apertured to allow controll ed escape of air in the form of
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to waste. The funnel nenber nmay be adjustably supported for height

vari atd onsuppotted hy at fieat ohdlobierat of atijacerft dheriefvelaeft watanirothe fopmeliaséionater vy, t he
funnel nenber nmay be 5 supported by a float or floats at or adjacent the

| evel of Tin the foamfractionator chanber. Water nmay be supplied
fromthe main by ISeosuE) fied ﬁbﬁlttﬁfe ?T’%atiﬁghdmfhe%lé iPthe lcpAbdrTFGhd Onat or
t hrough an ultraviol ét treatnent chanber where water fromthe main chanber
i S subj ecfoatmofrectipdator ehrvoghuhh nhsavodlett trdatgérit.chdiberuwhera wandrefromrtba tramemt

chanber 10 which is al so preferabl¥ |l ocated in the wall of the c@i n chanber
sui t abl y #hasnbgn iy pybiect 40 expasyrq Wyidirawilet dighuAhe Attravdeleh Tertopy PaMReEt hanber

and t q [ i gl | r
o BTGB BTG AT Okl SO peBERRc R I B SERTE
the foam fig aewed At OfommiiGicAARN evithe lgd AhaifiBohabibePr@di dadaing £ reingtdble hanber
15 in the wall of the main chanber. Ozone fromthe ozone reactor/s may be
suppl i ed wlraviedet lighesousasd of the foam fracti onator chamber to bubbl e
upwardly through that chanber. Ozone may .he, supplied to g i I

aCbmer gud i n-t FB° ShBREET R Faciosy Rg B¢y R Riptiife R toRidiarndi ¢ ne
further biihet@r 68theflfbdrt Bhctichatotl ThBlYonaegitbrdasy byponRledlin 8ikéh ciatnbetinps
which punp air fromwthin the building nodule at 20 the internal building

t enpekat uethe AradpiRhe mainrehamberp farge %ggw ths; rag Feesiors mayeie Lgplisddp dbs
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fourth chanber of the tur Iological filter “I's stuitab I ned by a

tank. ThOzbmnkayrby supplisdiopordictloclbmbendrgeel imthaxhatwbeber such that water
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provided by one or more air pumps which pump air from within the building module at

20  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

25  alternative 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.

In 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



25 alternative configuration, the biological filter tank may be arranged
adj acent to the main chanber. Air conditioning neans nmay be provided to
control twe osemper ature and hum dity wthin the encl osedPspaam20i245 he
bui | di ng nodul e and thus the tenperature of air supplied to the foam
fractionators and biological filter chdnber. A controllable Ii ght source
such 30 ashaiteromaybe endlegedso oaitrob thepempérdimde eithinghé beildimg modilamyians o
create artificial day  and night. conditions within the building nodule. In
one enbodm%er,Pr?Yiéeé Srormpacating the spReR3aevVHHe %@nﬁﬁWFﬁfe‘H‘t%g‘?ea%ﬁ? one
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third WO 8 chanbers may be encl 6sed to control
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tenperature in that 5 space and %hus the climate in the space above the

second anspachpbavedhepasend and hirtdsharabergel y, the air conditioni ng neans may
be provided togonmuni e W t . ab 0 Teh|
chanbers. The ) ?ﬁnﬂggrgg%brer%% meh%g%ngf:%ﬁdgtﬁéﬁd%gﬁ’%%?%%:gn@b%g’é%%‘)iﬁ%gn?n many
di f f er ent corfipmtdtiaus.aln /s codfigutiiion,Cthe il Charhiost.is bhe sastamticlivardeemgular of a
substantially rectangular 10 or square c?nfi guration. One or nmore _corners
of th0 r et stigis wniigprationa Pae RaMeTCanye oI thgyregangulan i sawde Brdn evebesam
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and ozone reactors nay ocated I n the truncat corners of chanber
or in a wakdtmeht thembess and hzmiberactdm mayobd docafedrim the lmncaedcahenstadrthe s of

el ongated configuration and, a central divider _is_provjded.therein.such that
Pl ow ol r cattess 5 4 BN L CH TEBnEHaRoc P dBPBepira e R SUEOGA §1
filters ”@%n%ﬁe@é&‘ﬂg@%ﬂioﬁtan@ ARefal BRkiler 1€ PRYidRE thdi6inBENHENREWD @freuldieS
central divider may support one or nore foam fractionators and where

provi ted awvod ihetasdtrall divider. dtremary pad seaondary Hileemsy hepyoyided 2boee orrbwdlet or s.
Alternatively, -the foam,fractiopatar/.s,and. where provided associated
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the invention may be constructed in many different configurations. For
exanpl e, ¥93elorRn| MieRaineby thelfeam factapmornend wherg PEAvidRIessockigd Waayiglehed as

one unit mﬁarﬁyorl&hﬂgrémws%gviaé&)@one or both ends of the main chamber.

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 and third chambers and

biological filter chamber may be formed in a single lower base molding or unit with an

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



concrete, glass reinforced plastics or other noul dable material with the
biological filter tank formed as a separate noulding or unit. One or nore
roof and waloB/ozm®et i ons which 25 cooperate with the bi ol ogipcalatfoebotes tank
to define an encl osed space over the in chanber and second and third
chanbers may be forned as separate nouldings or units. The separate
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the main chanber, second and third chanbérs and bi ol ogi cal ter chanber
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to define rm ot @@ﬂoé&ﬁeﬁ:—rﬁlMé@]b%‘l ovilledCioe86veRl £JS chdodehtheS H@élﬁﬁl‘ed' n
anot her configuration, the biological filter tank may be forned as a

separate €BUPPBTHg or unit which extends to the full height of the buil di ng
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encl osed by a roof an section tion, each
chanber may obe omboildsideS of shea nméxp @hatlser Lundtsemrtdh atdhéhitdhchsntees nfichsaenbl ed

o ovi 00 0oty BTl B2 ovcnaedlasrln. BrehibBecal feydlebbuivhe
confi guratsg;%atemoprldmeldmgé&easq%a%l | ter tanks may be provided to one

or both si the mai n chanber and second and third chanmbers which are
10 covered by dhd reafcofotbedvuﬂslmg meodilesamdy walflat sdich permitFiibe piodulsgite Ak

filter tag&g%éwgggg\ee ﬂ%%ﬁlar Onrn%ggl?llllfw?}\ﬁu%(ﬁr ovi ding access thereto. The

roof of the i'ng no n%ermts the nodul es to be

stacked one abaye fut@e pRFErréd a@l.ﬂfcfn e Pibdeht irﬁ%ﬁﬁorp'ﬂk&ﬁl&&ga skif-cBnthited her
preferred aspect, the present invention provides a Self-contained 15

aquacubt uraeuaeylémre reystempednsprisgngaa mowiilaarbudingd szng budlding defiiningi a1 firdedidini ng a
first main cha%gr for .co |n|n fish, or. oth mari ne i vertebrates a

second swiChTR 10 HODLAIRIRG goraO T atipes inpe r?:tSSm’&ur?F ﬁ‘é‘ﬂv\i’}f”ﬂm@él d
mai n changfinihpl SRR ABerSQrtlSniciiRMyARIstid Bhi &ﬁﬁimﬁff?nl {eh{b%]ﬁ LiRk1 ng

means defining a second filter for réeceiving water and tering water
from sai d feecend mhiantbamber, fihe filehing | m@ine alefifinigt £ se@mdntiiesr for receiving
water and filtering water from said second chamber, a third biological filter chamber
20  for receiving water from said fine filtering means, means for circulating water for flow
from said main chamber through said second chamber, fine filter means and said third
chamber back to said main chamber, and means for controlling the air temperature
within said building module.
Brief Description of the Drawings
25 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:
Fig. 1 illustrates in perspective view, a building module defining an aquaculture
system according to a first embodiment of the present invention;
30 Fig. 2 is a sectional elevational view of the building of Fig. 1;
Fig. 3 is a sectional plan view of the building of Fig. 1;
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



20 for receiving water fromsaid fine filtering neans, neans for
circulating water for flow fromsaid main chanber through said second
chanber, Wong/02dokt er means and said third chanber back t@CTaiw20mi4n
chanber, and neans for controlling the ﬁi r tenperature wthin said
bui |l di ng nodul e. Brief Description of tHe Drawi ngs 25 In order that the
i nvent i ontheshasber fmmdatiomastithey/ buitdieg stodol#; and put into practical effect
reference will _now be nmay to the conpany drawings which illustrate the

preferred enbodifeft $11U_(§¥fgffheini FRASRER o iSth fhfinegy dractipraton) and| gsspeiaieds in
per spect | ¥fira(idithand Jihd SoBOJIREH G5 AELd 1l RO PRAHAGY § W & System
[ i nventd on; 30

according to a first e nent of the prese Fig. 2is a

sectional el eviig.onad aviesspeaitvet Miewbof tidi d@noffilei gor dse inFibg. syStens add its
sectional plan view of the building of Fig. 1; Fig. 4 illustrates the
bui | dithg BRWIEL sUPP@TEh the end flaps open; Fig. 5 illustrates the |ayout

el ALob) 01245740 Fr e PP RS RlE R bl LS e ang o

i Il ustrat ggahifig $6mpbing; Vi ew the foamfractionator and associ at ed
ultraviolet and ozone generator units as used in the systemof Figs. 1 to
4; Fig. 7 is aFprSpeotendaiew mvtheflire¢teondA wihkig.|&;er for use in the system
and its 5 manper of. support; Fig.. 8 js a.si vi ew showi ng the drumfilter
and associ at ed & ,ISaicgg?l“éaryg@e‘éfg)éthec{”é%%‘%%g%‘ﬁ%ents; Fig. 9is an end
view i the di paat11002A0@% 3k i8stra® ifFdi@lodt stiferfatfWnd &Y, %b Swhnd 58

bi ol ogi cal fil Fg@ ténl%; n10 Fli gsr.a 111n, ){%20 anci 1§ﬁ2} ?I ust rat’e%Pn%exp?oglea
schemat i cviemdrespetiyelly de vongponand of ititeaquatwlvure gggoean toif Wyl hrtethe phpobiagt s  of
t he aquacul ture systemof Fig. 1 and the plunbing therebetween; Fig. 14

i || ustrat B€rehet¥ePent possi bl e orientations of the biological filter; Figs.

15 to 17 ill USFE%tlgf ihﬂstﬁ'teﬁrafit:f%r@% p&sgiﬁlea&%?xgaﬂo 459@?)&2&18%Wg}r%§r'di fferent 15

orientations o i'ol’ogl ca téer-as 1n 19 illustrate
i n perspectiveFgRd 15et i Prildlsiatean pia@Wsied) thé beiddakninéesysui haibngiffesiil e
defining an aquaculture systemin accordance with a further

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 aquaculture 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 number of system components

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



enbodi ment of the invention; Figs. 20 to 25 illustrate in different views
an alternative building nodule 20 configuration defining an aquacul ture
system i rwagsoedance with a further enbodi ment of the i nPemAwAOIREFQS. 26
to 28 illustrate the manner in which the building nodule of Figs. 1 to 4
can be provided with add on end secti ohs; Fi g. 29 is an exploded view of a
bui | di ng W Rrtvet dmBodmesCéf A fivedTonki gs. 30 and 32 illustrate in side

perspective, exploded and sectional plan views a building nodule defining
an aquacul t ur eFigps e andrit ladveiraien beicy aapaguliret valdings deh mehbegtelingd

per spect 1 b R B méles Bt AR o Sabri Ry S Mo nREalNPRy B AR " ™

accordance3zwttb. a further 30 enbodinent of the invention; Figs. 36 to 39
illustrate the manner in which a nunber of system conponents can be
assenbf ed to fBign 42 tagithdbistrace dughert embadimentp f | iildipgnmddiles defindeg 8n dance
WO 03/ 022041 PCT/ AU02/ 01245 11 wi.th a.further enbodi ment of the invention;
Figs. 40 AFHCWAUresyfemBaecordsnse b the iAVERiMir e bui | di ngs whi ch may be
defi ned by st agkedo il 511 g PReI 6l whd Reddoflhl BIRyevd bt RioRgard bhilinkYpe
illustrated in Figs. 30, 33 or 39; 5 Figs. 42 to 49 illustrate further
enbodi nentmdole definirgi axgaquadultves sybtdo im aceoadanca guithcaufurther embatiment of the
accordance with the invention; Figs. 50 and 51 illustrate in side and

sect i onal PR ew an el ongat ed building nodul e defining an aquacul ture

S5 anb' 53 |11 (ELRacs 0 2 Butil RELAFRRRSHARAY Aln iR ab BHERMEP Bl [0y

nmodul e dehioduRAefiningoatagqiatultge SYstdne in hétoAl@o¢ Samcefunheh e@bddifetest the
enbodi rent of the invention; Figs. 54 and 55 illustrate in side and
sect i onal IyeRionii ew an el ongated building nodule defining an aquacul ture

[ d ' f her. .enbodi f th [ on: Figs.
26 and 57 111 uEtpans A Dlprelk A oS AT SraREM Pop MEupo BB Ef bhiinecy o7

module defining an aquaculture system in accordance with a further embodiment of the

15  invention;
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 the 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 to Figs 1 to 4, there is illustrate 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 chamber 12 for holding fish
25 or marine invertebrates, a swirl chamber 13 which serves as a primary filter and a
biological filter-drum or screen filter 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 to the swirl chamber 13 and then to the
chamber 14 under the influence of gravity without pumping. The building module 11

also defines a biological filter tank 15 which is elevated and located above the main



for use in the aquaculture systens of the invention; Figs. 58 and 59
illustrate in side and end views a further enbodi nent of drum filter for
use in thwoaguawul t ure system of the invention; and 20 Fi @gcTe@oant461
illustrates alternative drive systemfor the drumfilter. Detailed
Description of the Preferred Enbodi mentd Referring to the draw ngs and
firstly t@akinds 12, t@ppbsitd BRI Sntbsral hipUbf ah® wall sed§ihiBCl6l 4ndr &7 sxshd oD in
accordance wth an embodi ment of the invention in the form of a nodul ar
bui | di ng dpposibergidéssofindye aank Hefndbvey the muimclmzhebd? and sworl chambeinty andsh 25
or marine_jnvertebrates, a swrl chanber 13 which serves as a, pri
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12. Thi s maenalstoserevibe prefared matrial of CORFUAOTR RIEREBRALY & $ORETety & |
chanmber 13, and then to.th ch i f j
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tank 15 waisClioh Sns@laB¥Apeshedinsd Jueh kR thoadtditRnilni@sulaich WQeqEBH QR rther
PCT/ AUOZ/0124§ 12 chanber 12. C?gposite end integral hip roof and wall
sections fheiltates mpuldingeofiibe tavk 1 ppbehambers Hodd and dhe Thenpamshambeioldr t he
mai n anber .12 and sw rl, chanb 13, and filter . r e ctively to
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14. The bgg'g't&'ﬁwgs_,%d TBYE B wADSEdiBaS 86 A 1RRY sepridi@ilonldimdsentiah srefhatich as
steel, tinber, fiberglass or any other noul dable materials, or any other
mat er i al sadsembleéand frentpd ¢6 therlewenmoelding 1% Oppoesite rend wWadls of shectaric t 2 fed
suitably a concrete which is t er pyoof.. an rovi des suff.icient strength
to the bufqadiang wall OB 6 EPdrid) 41 thys,alisnes, i, ey o eb‘fi%a‘@r‘n'fioiéﬁ%uch
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chanbes s dBeeadyild opmysitbendl ovatzdofathe aneulding18i ngThendppraite dndyevadis aifIthe at 18,

and the tank 15, and roof and wall sections 16 and 17 as seg%at_e
moul di ngsTregiaat vallseetiony 16andelhprscriessd by dinged Pangls dAviighary RS Ry 18.
Opposite end |l s,of thert d Q I i : 17 are
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opposite end walls of the noul ding 18. The opposite end walls of the
upper lid panels 20 which are hingedly mounted by central hinges 21 to enable them to

ter

20  be lifted to provide access to the interior of the tank 15. It will be apparent that when
they panels 19 are closed, the building 11 defines a fully enclosed air space over the
chambers which facilitates control of air and water temperature as described further
below. |

The main chamber 12 is of a generally rectangular or square configuration with

25  the corners thereof 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 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

30  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 with which communicates

through a passage 26 with the periphery of the base of the swirl chamber 13 at 27



roof and wall sections 16 and 17 are cl osed by hinged panels 19 which may
be pivoted upwardly as shown in Fig 4 to provide access at one end to the
chanmber IOms/oz04t he other end to the chanbers 13 and 14PCThaobbw48gi cal
filter tank 15 is also closed by upper,lid panels 20 which are hingedly
mounted by central hinges 21 to enabl elihemto 20 be lifted to provi de
access towhith dirkasi witepffrérhethtactkandter 12 inid thdehappar dAt it hatgendrelly t hey
panels 19 are closed, the building 11 defines a full enclpse% air space
t
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22, a pair of foamfractionators 30 for oxygenating and cl eaning the water
i n t hS mathemted Shaaphée fonmedaby actubular pipet 1 bavdhg fiw appdrr enst Whiehteztend® is an

A TR T
water in theefleats HRNe@n FOnt ehafib@ 34 &xdédn9 upRardlyVahEhen ThubPA® wall
fractionator 30 as nore clearly shown in Fig. 6 includes a chanber 33
moul ded oof ilecdrapiben 2 dnd n¢rmivatesoinnar osteard Gow2@uck 37 dseeugsa Gz atwhithide.
The extends in a generally circumferential direction relative to the tank 12. An air inlet 38
20  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.
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
25 houses an elongated ultraviolet light generator 41 which is removably mounted in the
chamber 39 by means of an end cap 42 engaged 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 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
30 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



15 chanber 33 may be forned by a tubul ar pipe 34 having an upper end which
extends above the corner 22 and which is closed by a renovable cap 35. A
return | iwe 0368220spnnected to the bottom of the chanber 34PextAandsiupwardly
and then through the wall of the chanmber 12 and term nates in an outward
fl ow duct 37 (see also Fig. 2) which éktends in a general ly
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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 ozone 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

25  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 attached to floats 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 tank



Thus water for treatnment in the chanber 33 initially passes via duct 43
through 15 the ultraviolet chanber 39 where it is exposed to ultraviol et

| i ght frowotohe2menerator 41 which will destroy pat hogensPca/AUseowaser and
then the water passes through the duct 34 into the chanber 33. Air
supplied to the air stones 52 via the ddcts 53 exits as bubbles in the
wat er whi @@ ipas antioleakwisy didctomgiFig. 8. chanber 33 agai nst the fl ow of water
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20  chamber 13, the waste outlet 54 being connected by a duct 59 and valve 60 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
25  both chamber 13 and chamber 14. The outlet 61 is below the level of the spillway 23
and thus sets the normal level of water in the chamber 13 below the level in the main
chamber 12. A feed pipe 63 is releasably coupled to the outlet 61 through a
male/female connection and extends centrally and coaxially through a drum filter 64 for
the fine filtering of the water flowing in from the swirl chamber 13. The drum filter
30 64 as more clearly shown in Fig. 7 includes a pair of annular end members 65 joined
by a plurality of longitudinally extending ribs 66 which are spaced around a

circumferential line arranged midway between the inner and outer diameters of the



chanmber 13 a circulating or swirling flow. The outlet 27 which communicates
with the base of the chanber 12 also is directed generally

ci rcunf erwptodabdoyl or tangentially to 15 i nduce swi rling ofrCiriaawiof249at er in
the chanber. As the water level in the chanber 13 is belowthat in the
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pipe 63 is asably coup to the outlet 61 through a nale/female
connect i ogxtand lendimdimily efithealriy fdtedt 6doaxi al |y through a drumfilter 64 for
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whi chlsar edmot filtabby. niowaddéwn; wvagercllewding ant of g Hects @0 i$ miltered fohpatrege t o

PR e Sl A BB LB o TSR
e B a5 TS AT B A s e
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feed pl pebggreaga%sigget:ﬂrough the screen material 67. In the extreme case of the water level
20  rising within the drum filter 64, it cannot jam up the drum filter 64 by over filling as it
will simply cascade over the end lips 74 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 longitudinally thereof. One duct 75 is connected to a
25  water 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 connected 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



adj acent the ribs 66. A baffle 71 in the feed pipe 63 prevents water

passi ng straight through the pipe 63. Wen water flows into the feed pipe
63 and ouwotobwzaegh t he ducts 70 as at 72, it applies a f@ceauwweothe
respective ribs 66 to thereby cause rotation of the 15 drumfilter 64. In
addition, water flow ng out of the ductld 70 is filtered for passage
through tlie aiiahget t¢@xead Ffhastrt ddé [Re ENdndeEheisy Gt Begﬁatflhfhgugh
their annular,  configuration an inner annular |ip 74 spaced radially
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The end of W%e'eﬁlgw pdilier dag $8 Bry bReconpetediptedspe 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
80 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 trough 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 installed 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



directs the collected waste into a drain pipe 87 which also serves as an
overflowdrain if the level of water in the chanber 13 exceeds a
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20 The tank 15 and as shown in Fig. 12 is in this embodiment of an elongated
rectangular form is separated into a number of sections 99 by a series of upright bafﬂés
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
25 pump or pumps 97. The spray bars 101 contain a series of outlets in the form of
openings 103 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
30 upon or in which the bacteria may live and which for example may be tubular elements
arranged in an unordered manner within the chamber sections 99. The elements may

be arranged in mesh bags to enable easy handling. The bio-filter medium 104 is



10 for draining or cleaning the chanber 14 (see Fig. 5). One or nore
subner gi bl e punps 97 are provided in the end section 78 of the chanber 14
to punp vaOaB/0t20em t he chanber 14 to the nmin biol ogical temlaw?/o124a a
duct 98. The punps 97 operate continuously and cause the circulating flow
of water through the whole system 10 bhd further ensure that the water

punped ouguppbritden bpet Rakbof grds 105 driengsdaboves thebeskt 6 dfilaentanktl&randnd er i ng
t he chanber 14 through the feed pipe 63 to thereby maintain the IeveI of
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walls of the tank 15 ai.r of spra bars.101 extend |ongitudinally of
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punp or punps spray bars 101 contain a series of outl ets in the
formof opebr mel@ﬁet longetg N 1ivpiash foumt eiroegh twehitio waeer drahrthbudsd 1over a
bio-filter rredl um 104 arranged in each section 99 of the éank 5 In a
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arranged in an unordered manner within the chanber sections 99. The
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tank 15. For "this purpose, e tank 15 is provided with air pipes 106
whi chl%xt whithl cdergi the tinkalS| are pfovidedewitlani veBtsdid (m Kip. brte adlowaregtidg oéneat h
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R T L
111 pass teacessed Rirmngbutlsts t15 Yat dmniding of theetanknkS fifo itiee waste pipe 87 in the
chamber 14 via ducting 116 within the base of the tank 15 and an outlet 117 through
20 the side of the tank 15.
In 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
25 upwardly against the flow of water over the medium 104. This serves to promote the
biological 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
30 by heating or cooling. The conditioned air as well as circulating above the chamber 12

also 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



returned or recirculated to the main chanber 12 (see Fig. 3). A pair of
ducts 112 al so 10 pass through the tank 15 at opposite ends to comruni cate
opposi t e wodg/ozf4t he buil ding nodule 11 with each ot her POThdiRDEI4H
substantially constant clinmate conditions within the building 11. Air fans
may be provided in the ducts 112 to endlire circulation of air between
opposi t e gdfEn0df thbduldinkdhed@ieadulEheldr conditivrehan 8 duatellldkIontrolinghhé he
tank 15 is provided for the passage of service lines such as electricity
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bui | di ng Hlihgvee chali®eraR rorcdianider 142 wakr dfablotatiefipe tapiped &pwhidigh thhe
bui | di ng nodul e -to be controlled 30 by heating or cooling. The conditioned

air as webntleis1i9 amul2k i ng above the chanber 12 al so passes through the
air ducts 112 int he. regi on. abhove the sw |l _chanber .1 ng .. dr fllter
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conditioner 118 as well as controlling the air tenperature within the
bui | difig exonple il Figal sandcseatedsfugh thaé theepipimgataomas ledk othbreakvafarther watgr at i ng

t hrough t he stem 10 _as the ai unpe air /s b6 throu h wat er
' Cha oA BEET DS 0° a5t o e pase Pl Pt s by aie - om
the air i 1 hi bl di ' i ] f ter in
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components 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
building 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 the 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 to a power
source.

30 The building module 11 being in modular form is portable to enable it to be
relocated or located on site however it will be appreciate that the building 11 may be

erected on a permanent concrete slab.



controlled water outlet 119. A simlar outlet 120 is provided adjacent the
drain filter chanber 14. The outlets 119 and 120 are connected to a conmon
supply |iwe 038220fsee 10 Fig. 5) connected to a pressuri sedCEa®R/OsAHr Cce.
Thus if there is a drop in water level wthin the chanber 12 or chanber
14, water is automatically topped up tHrough the outlets 119 and 120. All
of the pipes amdyipl puThpprecivi alatCoR VRNl Blodalsr DU glayt the i miabdi differzadul e
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and above the main chamber 12, in Fig. 16 where the tank 15 is positioned centrally of

the building module 121 and arranged widthwise above the main chamber 12, and in

20  Fig. 17 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. 1 to 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 a side door or shutter 124 which supports
the air conditioning unit 118. Alternatively, the opening 124 can be used to gain access
to the drum filter 64. A lid 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
30 to promote maximum growth. As an alternative, the lid 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.



governed by operation of the punp/s 97. Figs. 12 and 13 illustrates the

fl ow between the tanks or chanbers where water in the main chanber 12

fl ows intwotoh@22w rl chanber 13, fromthe swirl chanber P8TiAttoe/0t238 drum
filter chanber 14 under the 10 influence of gravity. Water is then punped
by punp/s 97 into the into the biol ogi%l filter tank 15 for return to the
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section 16 of the type shown'in Fig. 1 and 4 having a shutter 19 which
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to Figs. 20 .to 23, there is jllustrated an alternative confi at i of
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end of the building module 11.

20 In 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
lower halves as indicated by the dotted outline 142. As a further alternative, the base
unit 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

25  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 a further embodiment of building 147 defining an
aquaculture system which includes a full length roof section 148 overlying a base

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



bi ol ogical filter tank 15 (shown in dotted outline in Fig. 20) extends in
this case over the nmain chanber 12 and swirl chanber 13 and may include a
per manentwaoiosioz®sl 130 to separate it fromthe space aboveCrhaoswixb
chanber 13. In this case, the tank 15 is closed by a lid 131 and the
chanber 12 is closed by a pivotal |id 332 which 10 incorporates sides 133
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the therefore a larger cleaning capacity. Shutters 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 shutter 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 ozone 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



5 biological filter tank 15, water in the tank 15 then being returned to
the main chanber 12. Foam fractionators 30 are provided adjacent the nmain
chanmber IMOas/ozoel ultraviolet units 31 and ozone react or PORIAT28R45 or
water treatnent as before. The buil di n% 147 is also provided with end
sections 151 and 152 which provide shePfered wal kway areas to the system
The roof gBek iR H43 Bepatied hivduR 166D TIROMoades ME3VN64 N 6F0dddetboousy theg | n 10
Fig. 30 or a flat roof as illustrated. The flat roof facilitates stacking
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buildings of various sizes and configurations and where required, suitably walkways or

20  verandahs 172 may be provided between the modules. The modules 169 and 170 may
operate as individual 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 1id 175. A hip roof section 176
is provided to overlie the main unit 176, the roof section 176 having openings 177

30 providing 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.



pi pes moul ded into the walls and floors of the nodul es. A separate roof
nodul e 167 5 may al so be provided and assenbled with the nodul es 163, 164,
165 and 1wO oso2xefi ne a cl osed environnment as shown in FipgT/A3®2/01he roof
nodul e 167 may define access openings_168 closable by shutters as before
al l owi ng access to the system but cl os@%g the systemto maintain the

cl osed emd fomstenpair dhbiolopidal fitetitaakd 63 asspsividsd onropposite si®8 afdle dmin ne a
hip roof or alternatively a flat roof as_in_Fig. 39 ther t;gl al | owi ng, t he
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25 42 to 45, a pair of biological filter tanks 15 are provi ded on opposite
si des of directivmiof cirenlatiod fidw araucinl tfe chlambbr 180 &l sssiabinethiby flawl | Biological The
tanks 12 frlfl%gr Pa%k; % rarlirsed 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 climate 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 to treatment 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



integrally with the main unit 174 or as separate nodul es attachable to the
main unit 12. In each case air vents 178 nay be provided in the lids 175
for escapwooB/oggages 5 generated by the biological filterPpogciuwaniHsgs. 50
and 51 illustrate an alternative enbodhgent of aquacul ture building nodule
179 in which in this case the main chafber 180 is of elongated form and
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?85. Th}s embodiment also functions in ;he 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 ultraviolet units
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

25  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 biological 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 192 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



biological filter tanks 15 where it is subject to the biological nmedium
therein and return to the main chanber 11. In the enbodi nent of Figs. 52
and 53, twe obwedodi ng nodul e 184 includes an 5 el ongated marmwbhamaer 185
having a central divider 186 however in this case the foam fractionators
30, ultraviolet units 31 (and ozone redttors 32 where used) are provided at

one end Otordtin@alliBéubjéch ash @husks Potattorbuf the p@dtﬂ@%léel@ii%nd filter chanber 14
having a drumfilter 64 are provided at the opposite ends of the chanber
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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

30 water 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 downwardly from the tube 212 through the filtering fabric 209 of the filter 206.



continually subject as it causes rotation of the paddle wheels 194. In the
enbodi nents of Figs. 50 to 55, the building nodules 179, 184 and 191 are
pr ef er ablwofoaneaedi as a separate | ower section or noul di ngpPamiAd2deHss t he
main chanbers and swirl and filter chanbers 13 and 14 and a separate roof
section or 5 noulding which is placed é%er and seals of the | ower section
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construction to the filter Fig. 7 in that it includes annular end
wal | 512070f0hm§22)p011dng¢ Mg 2231 y ext endi ng ribs 208 around which a filter

fabric or 20 ecure The filter is also
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feed tube 212 in a simlar manner to that described with reference to

Fi g. 7 excegitrd $haft ayfremiimggs afld 8o inot héwe 4 speeiaRd@epbousitg. whhedrun Gltpasan

downwardly fromthe tube 212 through the filtering fabric 209 of the filter
206. WD Oéyamgx,geg m/s%(%lglcgq g @nd suspenged over the ﬁ%h tank 1f required, and can

20 clean themselves whilst continuing to operate at full capacity. 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 into one. Other gases may be used for

25  cleaning provided they 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
described foam fractionators (with or without associated ultraviolet and ozone reactor
units) may be employed in other aquaculture systems.

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 to create

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



28 To effect rotation of the drumfilter 206, one or both ends walls 207
are provided with a nunber of circunferentially spaced nenbers 214 which
may conprweasextensi on of the ends of the ribs 208 and becIhapedis
cooperate with water supplied through a feed tube 215. This action effects
rotation of the drumfilter 206 to con@?nuously present a 5 new section of
filter falp4ena30s comtiolled watiderewl drearg attifeia @aniand sight SondAfoneitd kepllicgte

enbodi nent of Fig. 7, air and water cleaning tubes 216 and 217 are provided
for spragkiggahcondiiens.i nterval s water or air through the fabric 209 for
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enbodi nentenditiomodndrefBciemy afopemtiouerti cal screen which reduces the area of
mesh for the 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 sphnple cradl e and suspended over the fish tank if required, and can 20
cl ean thensel ves whilst continuing to operate at full capacity. As the drum
filters do not have a shaft, conponents can easily fitted within the
interior of the filter. By incorporating 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 side-by-side for

i ndi vi dual use or incorporated into one. O her gases nay be used for 25
cleani%g provi ded they are non-toxic or polluting. The drumfilter systens
descri bed above may of course be used in aquaculture systens other than

t hose described or in any other filtering application. Simlarly the

descri bed foam fractionators (with or without associated ultraviolet and
ozone reactor units) may be enployed in other aquaculture systens. 30 In

each of the above buil ding nodules, |ight sources 224 such as i ncandescent
or fluorescent lights nmay be provided in space above the main chanber 12 to
cr eat artificial light conditions for growing of fish or marine

i nvertebrates. The |ight sources

25
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WO 03/ 022041 PCT/ AU02/ 01245 29 224 may be controlled by tiners to create
artificial day and night conditions to replicate external conditions. The
present iwoean2wml t hus provides a self contained aquacul t tCa/ANINERH

i ncorporated in and defined by a building which may be used in many
different 5 environnents. Further as tite internal tenperature within the
bui | di ng c@kithe sinply and effectively controlled, control of the water
tenperature in which fish or marine invertebrates are growi ng can al so be
control | ed-r esubt sehigeomiaipeth raquesligieo Wy iep EQRBRISINY NG Iawgﬂ@f bugdléa,cwa@r
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invertebrates, and water treatnment neans for treating water fromsaid main
chanbep, masnktingwakercior fowafromgaidanain chambér tpighosaidswater tredtmentamadres

t hrough sai ter treat.nment ans .and. back to id mai n_chanber, said
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2. A systemas clainmed in claiml wherein said water treatnent neans

i ncludes apagrimary filter and a secondary filter for filtering solids from

water in said main chanber. 3. A systemas clained in claim2 wherein said
primary filter conprises a second 15 chanber which is |ocated adjacent to

sai d npi n chanbger, f iyt : icat.) f L0 base
of thalmmi onavbuy e bk ST CabLAh IR S figh AN, IR o he
base of t heintaynfikdaeh®ra seondas Sfilteit ort HRerdRe QOKC ARFP &FaterNFh said main

chamber.

3. A system as claimed in claim 2 wherein said primary filter comprises a second

15  chamber which is located adjacent to said main chamber, and first communication
means for 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
means for maintaining the water level in said second chamber beneath the water level in
said main chamber.

20
4. A system as claimed in claim 3 wherein second communication means connect
the main chamber adjacent the water level therein to the second chamber whereby
water and solids may flow from the top level of water in the main chamber into the
second chamber.

25
5. A system as claimed in claim 4 wherein said first and second communication
means open to the periphery of the second chamber to impart a swirling movement of

water in the second chamber.

30 6. A system as claimed in claim 2 wherein said secondary filter comprises a screen

filter for receiving and filtering water from the primary filter.



means for maintaining the water level in said second chanber beneath the
water level in said nmain chanber. 20 4. A systemas clained in claim3
wher ei n swoma22enTuni cati on means connect the nmain chanper/Adpacent the
water | evel therein to the second chanber whereby water and solids nmay
flow fromthe top I evel of water in thélmain chanber into the second
chanber. 25 5. AAsygysi ascgmed @i dein brviedréih muid ssbendainfited ebniprissd a dngmsecond
comuni catjon rmeans open to the periphery of the secaond chanber to inpart
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PCT/ AU02/ da2ettal. 31 7. A systemas clained in claim6 wherein said secondary
filter_conprises a drum filter conprising a drumcarrying a screen or mnesh
materidl and neans for conveying water fromthe primary filter to said

drumfilter fonn RASSRAS I clig BelERRIIngRekhs R BFpding i dnfnSyst em
as clainmed in claim7 and including neans for supporting sal dgdrum filter
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includes a plurality of circunferentially spaced and | ongitudinally
extending ribs supporti n% said filter screen_or nesh material and wherein

sai d d8nvéEyi ng Aviystan fa Claimpgdt iar clgim Bevhegein wid damg igdoHewntndsigrlydes Bs to
her eb i : . . i in.ckaim9
ther eby e%?l%&lgy Lo%c?xfck%ﬁgc}rgﬁuatﬂsﬁs QEéHrﬁIbdlﬁ)n%%?d@%lgyéﬁtgﬁﬁl bk %irlﬁﬂ%‘i’tnﬁg“ ge&iha' m

wherein s i nc es a palr circufar ann
menber s bédilter smeashocimesaimdtariaband whereth saidl codmey@ignmsaischas radwatere oddbat ©rar e

supported on rol.lers for.s orting said.drumfilter for rotation about a
hori zont ap“ﬁ%? §‘5Ja‘§'6‘t ?Lai‘?nhs g‘g@‘?’?ﬁ’é’ﬁ e‘"élr%{ff"‘ﬁ‘étﬂo%eé?’é’?'m 9 or claima10 wherein

said neans for conveying water fromthe primary filter to the drumfilter

conprises a feed duct extending fromthe
15 10. A system as claimed in claim 9 wherein said drum filter includes a pair of end

circular or annular members between which said ribs extend and wherein said end
members are supported on rollers for supporting said drum filter for rotation about a

horizontal axis.

20 11. A system as claimed in claim 9 or claim 10 wherein said means for conveying
water from the primary filter to the drum filter comprises a feed duct extending from the
primary filter longitudinally within said drum filter, said feed duct including generally

radially extending duct members having said water outlets for directing water against

said ribs.

25
12, A system as claimed in claim in any one of claim 7 to 11 and including means for
cleaning said filter screen or mesh material, said cleaning means comprising means for
spraying water against said screen or mesh material and/or means for applying
pressurized air against the screen or mesh material.

30

13. A system as claimed in claim 12 wherein said means for applying water and/or air
against the screen or mesh material are located above said drum filter and there being
means internally of said drum filter for catching and collecting materials dislodged from

the filter screen material and conveying said materials to waste.



primary filter longitudinally within said drumfilter, said feed duct
including generally radially extending duct nenbers having said water

outl ets fwpodioewati ng water against said ribs. 25 12. A p¢staamear4s| ai mned
inclaimin any one of claim7 to 11 and including neans for cleaning said
filter screen or nesh material, said cﬁ%aning means conpri sing nmeans for
sprayi ng water against said screen or nesh material and/or neans for
applying pressurized air. against the screen_or mesh material.. \HES%%S A
syst em as 181 ai desystem &y dpimetanghaimel hwherel sschmsansder sgehps syd gednd/ or
air- again e_screen aqr h materjal.are .l ocagted.a i d filter
and thgr e até?%ag al}éavﬁageri rﬁ’f’%lgﬁ%ﬁ Vi %‘?péegi Hl%‘%:’iﬁ%lh% f°§| ?’%“ri &%\rﬁ?c%?{i:m ﬂé hd

col | ecti ngofahmidaih® weth %l wakgeting,r om the filter screen nmaterial and
conveying said materials to waste. WO 03/022041 PCT/ AU02/ 01245 32 14. A
systenm?as claimed in claim13 wherein said means for catching said

di sl odged, .material and ter.conprise .ho rojnternal |y of sajd drum
sai d hoppdP  cOnRILAT TS i 0V WSl ame & 14 Whgred spil drueiteer 15047
any one oOkusdoMed®vér 4 thitchaider biichSihiwaiet! PaskinkttBfoukh the RpOfiltedecddéer a
third chanber. such that water passing through the drumfilter collects

therein, &kareins said thirdehamber nglude biolegienl dyiee medfa andedelining & firsh bickegicdli ng a
first bio %cal filter. 10 16. A systemas clainmed in claim15 and
including a further biological filter, said further biological filter

conpri®ing a fourth chanber carrying biological filter nedia, neans for
conveyi ng ter fromsaid third chanper o id fourth chanber and ans
for conveyPng Waf¥fenR AdHaRPY 1 stiim SC%%?H%B&R fygbes iglogirhiiHaitier . 15
17. A systgm&aDigb "cﬂeﬁiltérnccﬁﬁs}g%sgﬂ%lg e €himbal & gioiégicaﬁf%ﬁé?ﬁéwa wat er

from said third chanber to ourth chanber includes neans at t hé upper
end of saimkang frdoeveyfing wafer dypinn gaid dhidd whareber 4o enidsfaindgh Ivhahbeyi andl méankt er

Tedi e 20 A8 AR Bkl 5 RSl S Snbiiehighg means for
15

17. A system as claimed in claim 16 wherein said means for conveying water from
said third chamber to said fourth chamber includes means at the upper end of said

chamber for spraying said water over said biological filter media.

20 18. A system as claimed in claim 17 and including means for supplying air to the
fourth chamber for flow through said biological filter media in a direction against water

flow through said biological filter media.

19. A system as claimed in claim 1 and including at least one foam fractionator for
25  treatment of water in said main chamber, said foam fractionator comprising a fifth
chamber formed in a wall of said main chamber and means for supplying air to a lower

portion of the fifth chamber for bubbling through water therein.

20. A system as claimed in claim 19 and including an inlet in said fifth chamber for
30 receiving water from said main chamber, a return line for returning water from said fifth
chamber to said main chamber, and means for supplying air to said return line to assist in

water flow back to the main chamber and circulation of water in the main chamber.

21. A system according to claim 20 and including a funnel member in said fifth



fourth chanber for flow through said biological filter nmedia in a direction
agai nst water flow through said biological filter nedia. 19. A system as
cl ai mred iwooBazaewll and i ncluding at | east one foam fracti @cataan2hous 25
treatment of water in said main chanber, said foam fractionator conprising
a fifth chanber fornmed in a wall of saPd main chamber and neans for

suppl yi ngclkdnibéroataor adjedent By tpped letelt bfewhiet tih thddifihe thansiyer Hobkbilevging hr ough
wat er therein. 20, A system as claineﬂ in claim19 and inc]uding an inlet
'n said f PRttt oremmral fhersuriaee pidhe ie @% Vialee said frel BelbRaPng Aaseied a
return Iiﬂpgggé returning water fromsaid fifth chanber to said main
chanber, and neans for supplying air to said return line to assist in

water flow back to the main chanber and circulation of water in the main

hanber. 21. A ,syst r di.ng t.0. cl.ai m 20. and. i ncl udi i | nenmb
T sartl { i n OSDATD A0SR AURST GBo RO N it S B e St e
upper | evebmfuniatedr with shiieinldtf fohsaed HIBE Ehdrer GRINUEE tannBltrabiell | tRStRENt T 0am

at the surface of the |level of water, said funnel nenber being connected

t o wast e. climizer whesg welenirom the miairedhamberissibiect0o akpnsererfo witaioletlight.sai d
mai n chanber is comunicated with said inlet to said fifth chanber through
an ultraviolet treatment chanber where water fromthe nmain chanber is

subj ect t @3 expeskystenh @s @ldiheV itlatm 1220Rherein2id MuSyivld Moatngt @hamblriie cl ai m
22 wherein said ultraviolet treatnent chanber is 10 |ocated in_said wall of
sai d Hai nlasatedpiarsaithwallof] b maip charpheimnd includes, p gemevablg pitravickefrlaght 24, A
systemas gl ained in claim19 and including an ozone reactor for applying
bubbl es of 0z6ne to water in the chamber of the foamfractionator. 15 25. A
systemas claimed in claim?24 wherein said ozone reactor is provided in a

sixth changber in the wall of .sajd in chagber. 26. A systemas ¢lained in
claim 18 wfrer eiAnSEt?mfaércllaéﬂﬁ‘é)I% C‘:aﬂ)mgﬁq an‘fb‘EﬁT'}E)dﬁ“%ﬁ%r?ﬁ‘é?e_ E%Ctoé CSHRP P t her
bi ol ogi cabyfuitd o6 mRRAted B (R ahRHoPie ¥08n RhctiBaR®rai I punps whi ch punp
air fromwthin said building at the internal building tenperature to

thereby control the tenperature of water in said biological filter chanber
and there in,said mai n.chanber, 7., A.systtemas clai.med i.n claim19
whor et st f o Shfsal s PuSERTE Chim # vkl RHEH et Mrtvidhadt Ao o
nore air phiiser W iRy AUeRRaidithaif lcBimbért hi n sai d buil ding at the

26. A system as claimed in claim 18 wherein air for supply to said fourth chamber of
20  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 to thereby control the

temperature of water in said biological filter chamber and thereby in said main chamber.

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

fractionator and thereby in said main chamber.

28. A system as claimed in claim 16 wherein said fourth chamber of said further

30 biological filter is defined by a tank.

29. A system as claimed in claim 28 wherein said tank is supported above said main
chamber and wherein water conveyed from said fourth chamber back to-said main

chamber flows under the influence of gravity back into the main chamber.



internal building tenperature to thereby control the tenperature of water
in said foam fractionator and thereby in said main chanber. 28. A system
as cl ai mewioion/ozdoai m 16 wherein said fourth chanber of sai e@Cirutober24530
biological filter is defined by a tank., 29. A systemas clained in claim?28
wherein said tank i s supported above sdfd main chanber and wherein water
conveyed fromsaid fourth chanber back to said main chanber flows under
the infl ugﬁce of gravity ack_ intq the majn chanber. WD, 03/,022041

PCT/ AU02/ 692455 3%stepy. ai clapaed in daigy di ARy neluding; 2t condiHoming | MeAs ofoKi r
condi ti onichgtrdTRAShel PinatERthinQhidledlobdiEspsibd Mat € wi thin sai d encl osed space.
5 31. A self-contalned aquacul ture systém conprising a nodul ar bui |l di ng,
said building defining a first main chanber for containing fish or marine
invertebrates, a second swirl chanber conprising a primary filter |
cormun? ca ﬁng ik tsﬁffécé’inﬁqudr §ﬂuaCElﬁ%fﬁb@FSt%rr? &g §’Eﬂdigg'§ ?‘F‘H’r%vats%‘f‘i in
said main N il i g ilter for
acei vi ng e defigrs i, meh RAERRS cRlTRE AL PPRRIE MBS f
bi ol ogi cakedontit svirk khamber tompridogia ipngnaspt el comnmpicdting rvatt ishide firsig
means, neans for circulating water for flow from said main chanber through
sai d secéh‘Hn'?,fHaﬂ%éPI,nof’mﬁeSO%W e Nepterelinsaic mpin ghambes; fge dHISHBS meHEK t o

id ma | : : ' Joh
ai d bui | 87HEAHE s BORaET 3, K reGOE Byt fh) Bl whEERSRE S Sl "y
vat er 10n sBirfibérhardliraAsogical filkerNdtaiibai RACrebEivRE WitaN frofesdieYigk Mieringt er in

sai d second chanber and the |evel of water in said second chanber is
mai nt ai nedeRBwemCAnsa oIt ¢ieculasing| waer it Bpwi frosmpaid radin chinahbre throyghe sy

water flows from.said in.chanber to said.thir hanber. _under the .

ot 1 ence cospd gl e SRR leabt ailcaid Jhird SHRREES Dotk 95wl owsin sai
second anghdribdrdasd AHERRY for kontrdMisVind ok @Mpacant walen §Adb@iaiidie mai n chanber
and wherein the space above the main chanber and second and third chanbers

are enclosed. 25 34. A systemas clainmed in claim33 and includi ng neans
for c Lcati,n he ace .abpve the main, chanber w th the space above
t he sgggﬁg‘lzand A |S%et’in %;lg%eﬁsm& 32\@%}1&?% {168%9{@” %&H?‘B&lﬁ‘ﬁ‘gai‘%%tﬁrng
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it
therein and in the space above the second and third chanbers.
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.

20 '
33. A system as claimed in claim 31 wherein said second and third chamber are
provided adjacent one end of the main chamber and wherein the space above the main

chamber and second and third chambers are enclosed.

25 34. A system as claimed in claim 33 and including means for communicating the
space above the main chamber with the space above the second and third chambers and
air conditioning means communicating with the space above said main chamber for

controlling the temperature therein and in the space above the second and third chambers.

30 35. A system as claimed in any one of claims 31 to 34 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.



30 35. A systemas clained in any one of clains 31 to 34 and including a
further biological filter chanber, said further biological filter chanber
bei ng defwopedotp4n biological filter tank, said tank bei mgTaxtoantpasl

adj acent to the main chanber or above the main chanber. WO 03/022041

PCT/ AU02/ 01245 35 36. A system as claPfred in claim35 wherein said main
chanber includes a side wall and wherein one or nore foam f'racti onators

are provided in said side wall fqor treatnment.  of wate
chanber. 5037. AaSYstest anplained 1&.%@35nwl&qr§pﬁﬁ@15n%ﬁéahém{aerslgﬂa %wallrber is

of el ongatg wh@féﬂ{ bﬂé’B@Ho@fo@ﬂﬂerctﬁﬁﬁst%e ?fa\(/'l ﬂrln gld &V‘kgl?@orttﬁ%ﬁﬁérﬂ such
that flow circul ates around e central f system as

cl ai ned i of whizr m 8i7d ayath eihaetber.n said primry and secondary filters are
provi ded at one or both ends of said main chanber. 39. A system as cl ai ned
in clafm 37 wherein said central divider supports one or nore foam

fractionagors fokydidieakn@iineal in\Qhigl 35 WviRAdifl SARI Makh e®ier id Bf 4dnghtedyst em
as clainmed in clalm35 wherein said nain chanber, and second and third

chanber s apufigusatipadanidne sentfzad dlividértis proyideddhereit sichrthast fhaw cirouhtgaptoand

mat eri al tecm‘é]%ﬁ gm as claimed 40 wherein said biological filter tank is
f or med aslé E 20 moul ding or unit. 42. A systemas clained in claim
40 and including-one or nore roof and wall sections which cooperate with
the biolo |cal filter tank to define encl osed spaces over the main chanber
and séfon andAt wisten ahglaeedsin a7 and wherensasd pamanhen sepondani fltas

wherei n_sgj dgal0: SR bor R0 A atirhfheChamber s and fur t her

bi ol ogi cal chanber are orned I'n a single | ower base unit and
wherei n an upper roof and wall unit cover and encl ose sald chanbers. 30 44.

A system cl i n claim 35 n.said hiolo |c filter tank is
Porray s B L2 T B it IR e £ SRt stid Seafel Fuicn ungpret 2ng or

bui I di ng FRAUFRNPRECHMAGIE! for h@ﬁmeﬁmc@at&\&ﬁrsaﬁ%‘alﬁemnbéecond and third
chanbﬁgs is covered and enclosed by a roof and wall section.
40. A system as claimed in claim 35 wherein said main chamber, and second and

third chambers are formed in a base unit from concrete or other mouldable material.

41. A system as claimed 40 wherein said biological filter tank is formed as a separate

20  moulding or unit.

42. A system as claimed in claim 40 and including one or more roof and wall sections
which cooperate with the biological filter tank to define enclosed spaces over the main
chamber and second and third chambers.

25
43. A system as claimed in claim 35 wherein said main chamber, second and third
chambers and further biological filter chamber are formed in a single lower base unit and

wherein an upper roof and wall unit cover and enclose said chambers.

30 44. A system as claimed in claim 35 wherein said biological filter tank is formed as a
separate unit which extends to the full height of said building module and wherein the
space over the main, second and third chambers is covered and enclosed by a roof and

wall section.



WO 03/ 022041 PCT/ AU02/ 01245 36 45. A systemas clained in claim35 wherein
said chanbers are noulded as a separate units, said units being assenbl ed
by bei ng wbuwsbezad4ngai nst each other and wherein a roof amdTwdiok/osssti on
covers and encl oses said assenbl ed chanmpers. 5 46. A systemas clained in
cl aim 35 wherein one or nore biological °filter tanks are provided to one
or both sidés oA systemuisnclalmamibéer chind Feedeckimsdidt bhantbech ardosroslded aisda mai n

chanber, second and third chanbers bej coyer ed .and . enc] osed. by, a roof and
a8 s ot e, At Ang, Ko B1SEPIog) B PG, s caine. Posibar aren

separ at € 1 Q@kird rdoff 8d whfl séctionRoF¥%S bdeRSoses HMilBemBledlAhfibdd. wherein said
bui Il ding nodul e has a flat roof whereby said nodul es may be stacked one

above the other to forma nmulti-level building. 48. A systemas clained in

claim3 rei idfine filteri.ng ns. conprises .a  drum.filter and
wher ei ngs\gliﬂg se‘go g{e%%sn%i&?nefdnlgl Cdﬂgls?’sgﬁlﬁgﬁ{q %Ifrgp?romgléﬁ Bolgeierl Fiis @S #f ch 15
mai nt ai ns pheided\telondbr BathediddsiofIhé thafiechRfitbet haiibnd aMe hitdéambbs, tLeyel of
water in said _main chamber. 49. A systemas clainmed in claim48 and

i ncl udi ng B shapmber, spemdgind dird chapbersdieingraered sngsnetesaddyragioohandraly
water fro ' ' ﬁ]pﬁaégg)ﬁr i t Lol ogi cal 1 r 40 chanber
and for mTlS %? g? #‘Pn{év;l?rﬁe eveo1 ca\f\gltt%rt% age:‘.g"a}% te}% V?lgll %e%grna’frt)éellro E)geqrcljl\avgt he
|l evel in said second chanber, and means for conveying water in said further
filter 16 hagp.er ascyléten;[ gs %ﬁ&ge 11{ glaﬁr? %rlmv%érein said building module has a flat roof

whereby said modules may be stacked one above the other to form a multi-level building.

48. A system as claimed in claim 32 wherein said fine filtering means comprises a
drum filter and wherein said second chamber includes an outlet to said drum filter which
15  maintains the level of water in said second chamber lower than the level of water in said

main chamber.

49. A system as claimed in claim 48 and inchiding a further biological filter chamber,

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

t0 said main chamber.



