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EXCHANGE APPARATUS FI ELD OF THE | NVENTI ON The present invention relates to

a gas and heat aratus for use with a hydroponic grd‘v& H\ng@p m
and In particumﬂm \Aﬂ ﬁ“ﬂmﬂ:l ch Increases 5 the cooling and aeration of the
wat er/ nutrient mXx st decreasing the loss of liquid due to

evapor ati on. BACKGROUND ART In hydroponics, watertnutrients are generally
kept In a |large storage tank and recycled. This liquid is often heated

t hr ough coRQUBOMSE or thermal 10 heati ng by the. sun. |gCHRIRBERisher ef ore
generally be cool ed before It can, be aﬂpl led to the plants. Al so generally

there can be a build up. of noxious gases. within the storage tank. |If the
storage tank is seal ed, then those gases nay be forced Into solution.

This. gas may be del et okN iR AND HEATIEXEHANGES, Aﬁ.P %bed Heat exchange
apparatus, in general, are wel Lﬁltg ln |ndustr processes, heat
energy Is . transferred by a Gy % Nincluding conduction in
,electric ressist anc’éhmpmnishvémaﬂb'aéﬂeg'?o E%Eif@ﬁﬁ hganéﬁna@gc 6,
ryers;

dwel | di In f
a\rllvg bgr Sspecr a#EP %%%DL?@% I a‘t\ms&n@ ﬁ#énﬂ?lggib&;r toTone widsh Lmrmdst esting
of practi cdhe mehngeanmwwlonqmmwﬂﬁf&i ﬂ%]?%ﬁ%&%r%ﬁnggﬁm@ﬁ? ofios such

princi pl es . trans In sinple eV|ces
as aver agellgaiﬁprhggé?ﬁr’@p?fﬁ&?’er ence and heat transfer coefficient can often

be evaluated easily and w th copcksREUR fracy, but In conplex
processing units eva 'f‘ ation may be diffi cuI t ‘and subject to considerable
uncertainty, The fi 8™ @@Pgﬁd’ﬂatﬁ@@ﬂmﬁ%ﬁmgquﬂymmallﬁgaewﬁ al ways

si 25 corrpltanh ang rbw OfThis FdiH | Ebggﬁée@%%gegﬁfwgh %ﬂ gF%&t hﬁ beéL overal |

per f or ht of servi lgn Is
gover n& @}%%grs Mo fsmypl therefore aananatht be coaied befare h chedb abprsf er

L o Y S ek e e
gases may be forced into
solution. This gas may be deleterious to tho plant life if absorbed.

Heat exchange apparatus, in general, are well known, In industrial

15 .processes, heat energy s transferred by a variety of methods, including '
conduction in -elactric-resistance heaters: conduction-convection in exchanges,
dweflers, and condensers; radiation In fumaces and- radiant-hesat dryers; and by
spacial methods auch as dislectric heating.

, The design and testing of practical heat-exchange equipmant are

20 -based on the general principles of heat transfer, In simple devices, the vital
quantities such as average temperature difference and heat transfer cosfficient
can often be evaluated sasily and with considerable acouracy, but in complex
processing units evaluation may be difficult and subject to considerable
uncertainty, The final design of heat exchange equipment is nearly always &

25  oompromise, based on .enginesring judgment, to give the best overall
performance in the light of service requirements.

Sometimes the design is governed by conslderations which have
little to do with heat transfer, such aa the space available for the eguipmeant or the
pressure drop which can be tolerated in the fluld streams.

30 Heat exchangers are so important end so widely used in the
process or chemical Industries that the principles of their design have been highly
developed. Standards devised and accepted by the Tubular Exchanger
Manufacturers Association (T, E. M. A.) are avallable covering in detsll areas
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such as mat @ig @lpseged L NOds of construction, technique of design, and
dirmensi ons for exchangers. Mst exchangers are |iquid tedrisdieigheat
exchangers, but gases and non-condensing vapours can also be treated to
them Already. known. are tubul ar type Bxchangers, and also plate type 5
exchangers. A, tubul ar type exchanger generally has a first fluid flowng in

tubes i nsi WFLAS Raatialy mathods ofmonsteition, ﬁcﬁlﬂqaéldf.aég#{g %%ﬂﬁeéﬁoﬁﬁhe

shel |, out sfodexd AT ' ol ing, or, heating the 1l ul owing In
the tubes. This Hrﬁ'gté %‘%S‘“S?‘%‘?*%‘Fﬁéeﬁ%ge h‘&@%@’r‘!ﬂﬁhwc&mbmmmmaamy by
conducti on #W%mmmmquummrmmwed indhgm. t hrough the tube wail .
10 In plate type exchg " By t | ates, usually with corrugated faces,
are sup%orted in a "Er a%;’ﬁﬂ%@ﬁﬁ%it@n@ﬂs@% Hehapaars aand misot platea typeof

 pl ates,> eXXFEMAR Acubular type rehandet gohuiatly hls o Wiseflid A SRS T"°
pl at es are‘ﬂéiU@ngbyﬂ@@Bé% %ﬂt E‘Lﬁye 6 tggmapart. They can”be g _
separ at ed f?[1 cl eaf ng; helt A-gecgn qickHows dn theihel calitsidertiistubes, addi ng
more pl at e£MN8F ¢qqliag or heating thecliid Abwinp i m%ﬁs.a@iié t?eb%@ et hogfs- of

heat i ng or_geﬁgﬁi@ggc&ﬁaisﬁgﬁgglﬁn& , _One such nethod o 2% 591G B her mal
heating. In this type 0 R gg@ﬂ%@?“é’@& theohat dluldtotbe sedles flaad t he
vessel is d¥pudethettybemallsun. The heat energy fromthe sun heats the

| i qui dypnsi de the vgssg ot hodg of cooling, simlar in principle to
t hermal heating ar quléoe kﬁﬁ%@."gﬂ‘sifﬂmﬂepmw&uaw veilhe porradsta@® cool i ng

. . 1 _ . tThethigte RNt Of a
T ARG e dhercxinatie S wih Bert 1P o KLU Bon A0 orcadtpal o "
Takes pl acerMBnaFE®s may b8 providentsiopigyiadtingmomaitess heat energy to  heat
the wet®er above a pOthercwidre Hraomal @ o&dily G Hitabi %%%%rdgegf ;}éa%wgt-gre vater
cooling are aleo known. One such method of heating e thermal heating. In this
type of heating, flulds are stored In vessels, and the vessel is exposed to the sun
The heat energy from the sun heats the liquid Inside the vessel, |
Methods of cosling, similar in principle to thermal heating are also
known, A simple example of evaporative cooling is known, particularly in off-road
and long-distance trucking. In this method of cooling, a storage vesgel is
surrounded by cloth, the entire vessel and cloth then submerged In water, and
attached to the front of & moving vehicls. Dus to the speed of the moving vehicle
and the air passing by the storage vessel, now -surrounded with wet cloth
25 -avaporation takes place. Due to the fact that svaporation requires heat energy tc;

heat the water above a particular temperature, heat is absorbed from the water
inside the storage vessel, thus cosling it.

20

The above methods of cooling and heating are not géneraﬂy

appropriate for small-scale hydroponics operations. Tubular type exchangers

30 and plate type exchangars are very expensive and require large amounts of
maintenance. For these raasons, they are often only found in {arge chamical

- plants. They are highly complex plecas of equipment and as such are not
servicad easily by untrained oparators. They require special knowledge and



.Inside the storage vessel, thus cooling It. The above nethods of cooling
and heating are not generally appropriate for small-seals hydroponics
operations. Tubul ar type exchangers 30 and plate type exchangersbt &P& 208§y
expensi ve and require | arge anmounts of maintenance. For these, reasons,
they are often only found in |arge chem cal plants. They are highly
conpl ex pieces of equi pnent and as such are not serviced easily by

unt r ai ned ﬁ@ﬁ%@%ﬁ . They require special know edge and - 6 APR 2006 WO
03/ 048668 3 P 2/ 91632 training which is not generalRCHanatiesdl e to an
ordinary user, They are generally suite-d only for |arge throughput
situations. Methods of the gas exchange are al so known. Particularly nmass-
transfer operati ons known as gas absorption and stripping, or desorption

are 5 knoViMingwhisteisgant genesallytawaliable ts anuhtieamepsa! They ahsgemaEf rom its
m xture Vﬁmﬁth-dmyfaﬁk}gegmﬁompﬂ@a{i'&ui d In which the sought after gas is
nore or |l ess soluble.” The Wwashi ng of ammonia froma m xture of amoni a and

air by neans ,of |Mathogs\pftthe gas exchyngecade alsapben. TPatiGfai Masgas |s

subsequenttrghsfe CoYERERSs L tf Lguid b istillation, and the
absor bing | | ﬂui d 'canﬁg]ft ﬁ’ﬁw'ﬁe@soé%cé#%iﬁ%& x"éj@?fw'ﬁ SoRtipNaeo| ute |s
removed f riRNE: | | quid by bringing the liquid Into contact with an inert
gas; such an oper atjp _ _ as.absorption, i.s called
desorption or gis st?ﬁ%gﬁggb E%g&ﬁ& ﬁ%'é@gg?aﬁgéé ghﬁ‘?@ﬁ@éﬂ’ﬁh@‘ew_@&dvant ages
whi ch are "ﬂﬁhﬁ Rert gas Wingls liguisk incwhioh rthe sosghiuatdrogas Eh@Wrd BAWEE SPeci al

ski || s andyelyhfd, M I ~the requi red equi pnent and as such
are not use by E@%F”Tﬂ&"?%&‘?ﬁ '@%ﬂ%%? mﬁ’ﬁ&EOﬁ{EWO&%sﬁPda?‘ébEME ve
pi eces of “Ejﬂﬁ"ﬂrﬂ!ﬁf#l’ iha dypicaleafpie  The tsolkerpas 19 80bseRRBRIEYacoddlgt her ef or e

o Sor 20 it ety bl S5 5 bipobt BB it bt ghsowmvancer | 1
a rel ati vépypesiraPomelimen asiolide i renacved frony W“T‘h_"bf bARGIAB e RaAd e - O ten
\RGTE g BB BRGS0 AR o gew sbprsbn. ek
celled desorption or gas stripping, '
The methods of gas axchange have disadvantages which are similar to the
13 heat exchanger situation. They requirs apecial skitts and fraining for operation of
the required equipment and as such are not used by users without such training.
They also are expensive pieces of equipment which are often quite iarge and
complex and therefore are out of the budget of smaller users.
it simply would not bs economically viable, nor practical, to use a
20 conventional heat or gas exchanger, in a relatively emall business such as a
hydroponic primary producer, Often these large-soale pieces of equipment have
their own problems, and as such would not mest the needs of a hydroponic
grower,
OBJECT OF THE INVENTION
25 The present invention is directed to a flas and haat exchange -
apparatus, which may ot least parfially overcome the abovementioned
disadvantages or provide the consumer with a useful or commercial cholce.
-in one form, the invention resides in = gas and heaf exchange
apparatus, which has at least one subatantially verticsl slongate hoflow member,
30 plurality of intemai members spaced inside the at least one hollow member,
each Internal member having at least one opening, means for gas intake and
exhaust in fluid connection with the at least ons holiow member, means for
draining the et least one hollow member and a means for adding liquid to the



.25 The present invention is directed to a gas and heat exchange _ﬁp 26055,
which may at |east partially overcone the abovenenti oned disadva tggé r
provi de the consunmer with a useful or conmercial choice. In one form the
invention resides in a gas and heat exchange apparatus, which has at | east
one subst ant}gdagier ti cal el ongate hol | ow menber, 30 a plurality of

i nternal menbers spaced inside the at | east one hol | ow neffi¥ésyoziereh

I nternal nmenber having at | ea-at one opening, neans for gas |ntake and
exhaust in fluid connection with the at4l east one hol |l ow nenber, neans for

draining the_at |east one holl ow nenber and a neans for adding liquid to
the - 6 APR"EBW&'\%W@&B“GBB‘%WWMMB@Q 4 upper and of the at |east one

hol | ow menber. Pref erableyaithe prige Insert nenbers.

Suit ably t\t‘be eé’@qesﬁ of each’hl ﬁs'g%?ﬁ%rfb@@‘ﬁéﬁ‘f’ﬁg{ﬁﬁgimﬂ"i‘n%ﬁ"ﬁysﬂ'ﬂﬂrﬁxﬁ tight
connecti on W% & & eaphcipaent mambercaredh substaniially dasd tigheconpbétayy wigber | n
whi ch they thetinteffd s6acel: efierably be three substantially
vertical el ongate hol_r\Ll‘(;vﬁ| %ﬁ%‘grﬁ?‘ﬁ%w’ﬁ%’%ﬁ@@@?ﬂﬁﬂ%ﬁ%‘ﬁ&%@éﬁ%@ ‘the
three hotlow menbers Tt 18 may pegTarably be theoa hubetantielly gerticaheicHgaty hiigwor €
fluid to bemiafrbars thakian ' : 0] | athe hol | ow nenbers may
preferably be connect & %@%gﬁ% tafgnig’l %ﬁﬁﬁér‘%m&i ¥etrembega il and” of
the hol | ow HEMRSEbY berthe o dpelahg alloving encse flesid fur bé eroabid/tHaa @gﬁ?k_ed to
join the thhelewaémpes, nenbers to each other in a substantially fluid tight
manner. The hol |l ow ngnbers will preferably be tubular nenbers. The outer

di aneter of each hol 'WhMé'ﬂﬁ ¢is pae pesfaiably be chshy@ed bﬁ(boﬂﬁgd,’ﬁBOmn
but 11 gnt ey et ePosbd atodertienll ¢ W TRl BB v TR Iccaneaigde. (PVO)
or plasti c.mq'HEQ'@dﬁﬂlé@ﬁfﬁgib%h‘badaatedttbe}oiuuheuhmamouéwtrhgmbg,lsl1gv§aréﬁnber s
w | prefercikdr Well t each end of the connecting nenber

p okdr)in B%Ylﬁstgﬂg%lggwj Oiliéﬂt %aﬁ%

and also a third, T- en the el bow ,joints. Each el bow

joint will 20 preferts follow membersail posferably b fiburi thefsa8d THe oLy Menber s
hePot ueiderme of BBk meA Temy Wioi A boben i sraanbummons sc (o
ei t her 18i dd Ngsholipw regrakessivel predérably be manufactured from a rigid, strong but light
material. A preferred material would be poiyvinyl chioride (PVC) or plastic.
The eonnecting member at the uppar end of the hollow members
will preferably have an elbow joint at each end of the connacting member and
&iso a third, T-shaped joint between the elbow joints, Each elbow joint will
20  preferably be attached to the first and second hollow members respectively and
the downcomer of the T-shaped joint will be attached to the third haliow member.
Each elbow joint will preferably be connected to either side of the crosspiece of
the T-shaped member via a length of connecting member. . |
The connecting member at the fower end of the hollow members wiil
25 aiso preferably have an elbow joint at each end of the connecting member and
aiso a third, T-shaped joint betwean the elbow joints. The connecting member of
the upper end and the connecling member of the lowsr end of the hollow
members wilt preferably be substantially similar in design.
The wall thickness of the hollow members and the connecting memhbers
30 will preferably be the same. it will preferably be between 1 mm and 25 mm. Thie
wall thickness miay be important In maintaining the vertical strength of the holiow
members, and also the heat flux through the wall of the holiow members,
The length of the hollow members will preferably be betwesn 1.5 m



.the T-shaped nmember via a |ength of connecting nenber. The connecti n%
menber at the | ower end of the hollow menbers will 25 also preferaiPR Hefve
an el bow joint at each end of the connecting nenber and also a third,
T-shaped joint between the el bow joints. The connecting nmenber of the
upper end and the connecting nenber of the |lower end of the hollow nenbers
w |l preferably be substantially simlar in design. The wall thickness of
the hol | owygRFRGER and the connecting nmenbers 30 will preferably be the
sone. it wll preferably be between 1 nm and 25 min. ThiRECTARRMESHi ckness
may be Inportant in maintaining the vertical strength of the holl ow
menbers, and also the heat flux through the wall of the holl ow nenbers. The
preferably be between 1.5 m WO 03/i 045649

| engt h of tﬁ gol I Wnb_ers.vm |1

5 PCT/ AUD7PEAL 63 5. alforder ta maintaln dee verticatstrtigihrof tthee hiasiow ismbest, et h of
the hol | ovwieseiiel!s beldiProximk i _ jmatel y.6.5 to 7. rn | ong.
This will %Q’\{i de?suidt]bg | e |4§}Yg?ﬁ‘%’2@“¥% 'hf@g@terﬁﬁ%i@“?lﬁéem Mnd heat
exchange, BUFN i22omnlish tha ges erdl haat-exahanges buths short bndlih & mMigiktar] SO

pr ef er abl ysttepgth.second nenber, disposed Inside the substantially vertical

hol | ow menber, to provi de support. The second nenber will preferably also
be an €l ongate hol | SifrEeMaR eiscaptefersbly ter ofsscand ynermber; eRpbssts o t he

i et or - g pAel, Yekiei TRAS" femtr,"te. mr3Pq rFupbetin. dter Secord manner
The : secoer“'ﬁ'QPrb’_é'I" Ripierally efserharey elnngete bajlowl mismbet,aridoalbh raatabRiv
e T rariags o oo b 59 s BOARnSHIRRL il i Vot o
menber and? ﬁgrfe‘geq Riggeden iand bp fixes! Mitbier thentioftow smerfiber se@oBshaERfeer shal |
dof | noan o eR e, et bl i BiaBiv. by Br S8k BEPo e e ioToBG ong
menber . | tMPEDERH 366 faminaie atboth ends ima plane comdrentth trchaiow MEmbande Wil |
el e i ot S5 AR e bl G oo o 1 o
Into the SBRBPRF SRShBRIE in Pasitiomby lthe insert mérebert) Wl éuohHIWERBEES SHaAAD!
vor 7125 R ganses BBl i o R S8 oAbl Seribe 55 ehe | o
avoi d1al | Sgnuignpofenbetweandha dioliow mamber and the second member. It is in this
annular portion that the heat and gas exchange will preferably take place. The
ends of the second member will preferably be sealed in a substantizlly fluid tight
manner to prevent any fluid flowing into the second member. This will force the
fluid fo flow preferably through the annular portion,
20 The orientation of the substantially vertical elongate hollow
members when erected will preferably be to avoid all of the members being
exposed to the sun at once. This means that the general orientation will be
parallel to the East-West movemant of the sun.
The hollow members wil preferably be malntained in their
25  substantially vertical orlentation by a stpport frame attached to the hollow
members. This support frame will preferably be manufactured out of a tight metal
such as stesl. The support frame will preferably hold the hollow members above
the ground, af a suitable height to engage with other hydroponic . apparatus,
Preferabiy the lowest portion of the hollow membasrs will be held approximately at
30 1-2 m above the ground surface. The support frame will preferably be strang
eriough fo maintain the vertical posttion of the hollow members even during
violent storms.

The inssrt members will prafarably be disk shapad members. They



.exposed to the sun at once. This means that the general orientatign will be
parallel to the East-Wst novenment of the sun. The hol | ow memberswAfR 2006
preferably be maintained in their 25 substantially vertical orientation by
a support frane attached to the hollow nenbers. This support frame wll
preferably be manufactured out of a |light nmetal such as steel. The support
frame will preferably hold the holl ow nenbers above the ground, at a
sui t abl e heivwhmossugssgngage Wi th ot her hydroponi c apparatus. Preferably the
| owest portion of the hollow nmenbers will be hel d approxi WeEX/atitzmadsz 30 1=2
m above the ground surface. The support frame will preferably be strong
enough to maintain the vertical positio8& of the -hollow nenbers even during
preferably be di sk shaped nenbers.

vi ol ent st opk Egggl sert nmenbers wl |

They 6 WWEP'S' ¥§B|F§Pf!9é a9l Sirevian muatching theashapenifahs Reldw menilpe Of the
hol | ow nenbigsiglie witish thewdirad £ T i nsert menbers [

pr ef e\rNabI Y R z@ al ﬁ?wﬁ @ﬁ%@%%ﬁﬁ%ﬁ?@%a&m @ﬁn'tgf t he
second nenber %(')‘@gﬁ t#imsi the oupe diaraetenof the seeond ihamban idcated1AbiBe d |

preferably koligageembeh The ceftag R ef(p‘[]‘% d the insert nenbers wll be
Rg) | gég '%b%%&ﬂe “‘E‘ﬁé‘i‘%ﬁﬁgﬂdnawbam i nner

support : .second nber. The

edge Qeﬁd ng% &o{/&gt"ﬁ*@fﬂeﬁ PR Wi e suppertedtby thetsecomiigempEhe | nner edge of

ut or 6dge gegach | e oenery ey RIPTH et sdos istoedtiy tec hol | ow
nenber in vﬁ. ,-,‘;ﬁ f‘ﬂ&y“&ﬁeﬂr} SUieb@aagd.Tnmmwauaoﬁfrmmsm%hlm%s&e&,ﬁ,bl y be

i N a subst defedily bél atiadhbd . _ evwent any fluid flow ng through
these att a%ﬁ%’sﬁﬂﬁ h %g?mag% gfg%ﬁéﬁdag%ﬁjebﬁi \rﬁ? ‘H'ge%/lﬂ%% gheash insed| _

met hod, i ncludt Hg adREEPReY e sttached: &9 it holldmmamBiiein o tthrgyg} rs will
sui t abR9 bdocsateahir Fhessd aatal Wi e hpnsert 15 nmenbers wll "pretérably be
separ at ed 2% equal ﬁ'@f"ﬁg*s @flﬁggs?gr erj:fq B ?ﬁ“&ﬁ‘mﬁ“kﬂ@@ tightymisener

acconpl i shet Fﬁg“?'ﬂeaﬁlét 1. fiowing: t theasighe these o aftiehse@@nd THB hod je i nsert

menbers wi attattenét! riay Be BAG kb, hi QN the method of attachnent to the
second memher. Pr efer)gbl y,?'tc P\%ﬁﬁgﬁ%ﬁve‘ﬁé&a{?gi‘@ﬁ%?di‘?ﬁ“éﬂémﬂamerewartypes of

i nsert -~ 20"M8fBer. The first type of insert menber will be located at the
upper and | ower The insert members wilt suitably be separated vertically. The ingert
15 members wil preferebly be separatad by an equal spacing. The aeparaﬁon shaii
preferably be accomplished by the method of attachment to the second member
The insert members will be held in thejr position by the method of attachment to‘

the éecond mamber,

Preferably, there shall be at least three different types of insert
20 member. The first type of insert member will be located at the upper and lower
extremities of each hollow member. There shall preferably be one of the first

type of inser member located at each of the upper and lower extremities of the
hollow member, The first type of insert member will preferably be circular, have a
oentral hale which is of 2 diameter to angage with the second member a;xd have

25 & plurality of openings on its circular surface. The openings will pr;ferab{y be
holas 1o allow the flow of fluid through the insert member, The first type of insert
member shall preferably provide an even distribution of fluid around the diameter

of the hoflow member.

The second type of insert member will proferably be Iocated

30 adiacent the upper first type of ingert member. Thers shall preferably be 9 of the
second type of insert member arraysd adjacent the upper first type of insart
member. The second type of Insen member will be ciroular, have a centrai hote
which is of a diameter to engage with the second member, and have a plurality of



.extremties of each hollow nenber. There shall preferably be one of the
first type of insert nenber |ocated at each of the upper and | owef APR 2006
extremties of the hollow nenber, The first type of insert nmenber wll
preferably be circular, have a central hole which is of a dianeter to
engage with the second nenber, and have 25 a plurality of openings on its
circular surface. The openings will preferably be holes to allow the flow

of fluid t{mpauelesidhe i nsert nenber. The first type of insert nenber shag
preferably provide an even distribution of fluid around RET&AWRMIEE: er  oOf
the hol |l ow nenber. The second type of insert menber will preferably be

| ocated 30 adjacent the upper first t¥pe of insert menber. There shall
pr ef er abl y?é_) .9 of the, second type of insert nenber arrayed adjacent the
upper firs %‘/’f?&%’?"? (FUEYIer syrfaceer Thernpeningmwill preferabif borissed toaReer Wil |

be circul athe fiew axfafsig nthfcighNiee i ' om? ' t to.engage W th
this seco(r}% ;Le%e nd Bﬁ‘gg gibpilnﬁr&gl'ﬁtgmb%% (9@)%@%6&099'&%@&%’&02

OPOni ngs dne™ ybPr"gG‘F% %ﬂ?ﬂ*&g@& Tihe foatairadgpening Inphe secard typder hol es to
al | ow t heingarovmentba vk ! . ﬁ%ﬁ@ [L.athe plurality, of

openi ngs shal| refera T‘mﬁg”"?}@ %ﬁv\}goﬂﬁ?%& &8, ﬁQ-dijﬂ’.‘gt? e%?r’g?‘g’ﬁ zed
openi n%sl P QJ%E@Wd I yﬂé @econdhswpe akninsert winkmber efilir Pedferedl be

appr oxi matsipyodateg 18 M , e C l,zed openi In the second
tsgo of i nwg? atr?ﬂbper1 awﬂrﬁq@?ﬁ%&r%ﬂl y%e%ﬁp@cﬁ%nﬂ?%‘i@@@%"ﬂ% 8 anet er,
The two dffEPEAted aionpd tpelruiajsudace ditbe insertorember. ar ound the circul ar

surface of the |nserfa ZBERRS : _ | nsert nenber w ||
preferably be cov rerlije _E;gﬁ mtsyﬁgﬁn@ggﬁq%rbxﬁiyﬁ'f R’@?ﬁf@ﬁ‘yv&? Foyarad dap| y have
cperres T S T SR b, B SR et Ly e
an 1 ),

mesh. Thi ?pgea_xh rrée%er W I%%r@%ﬁ%bﬁ%@t%ﬁ%%&gfqégﬁ'% E%B’Fﬂ!’htype of

i nsert nempg?rd“%f’wf?’?ﬁﬂhﬁﬁqnﬂmn‘wdlﬂﬁ\%[ sareew'uhash. Sthid meeh nidigberesh

menber W Iyl SR atBRbg o THE exchange. 15 Th hird type of

i nsert mnﬁeﬁéﬁﬁﬁgyl ocatbggng%%%%ﬁy %egﬁgaﬁrgf“m%gﬂé*’m/%“@wﬁ nsert
menber, b@dJBWEE Ciredar sugiace, nIbet masinimember witepioferably dssRe ihd gﬁse shal |
pref er abl wxbifangeof the third tMe of Insert nmenber arrayed adjadent the

| owest second type of Insert nenber, The third type of Insert nenber wll
be ciféular, have dheclhirddypenoh inserhinembes viif be I66AB® Bfackt HEIGSEW t h

second type of insert member, but above the lower insert member of the first

type. There shall preferably be 3 of the third type of insert member arrayed

adjacent the lowest second fype of insert member, The third type of insert

meémber will be vircular, have a central hole which is of a diameter to engage with

20 the second member, and have & plurality of openings on its circular surface. The

openings will preferably be holes to allow the fiow of fluid through the Insert

member. The plurality of openings shall preferably be of two different sizes. The

first sized opening In the third type of insert member will praferably be

approximately 40 mm In diameter. The sacond slzed opening in the third type of

25  insert member will preferably be approximately 20 mm in diameter. The two

different sized openings will be alternated around the circular surface of the insart
member, :

The third type of insert member will preferably be covered by a

mesh member. The mesh member will preferably have openings which are

30 smaller than 17 mm square. The mesh member may preferably be constructed of

"saifing cloth™ mash. This mesh member will be preferably attached to the third

type of insert member {o both its upper and lower circutar surface. The weave of

the mesh member attached to the third type of insert member will. preferably be



.20 the second nenber, and have a Plurality of. openings on its circular
surfaoe. The openings will preferably be holes to allow the flew aprfiyl d
through the 1n se rt nmenber. The plurality of openings shall preferably be
of two different sizes, The first sized opening In the third type of Wert
menber will preferably be approximately 40 nmlIn dianeter. The second

sl zed opening in the third type of 25 insert nenber YAJI preferably be

appr oxi mat evwo @ldsgxeg | N di ameter. The two different sized openings will be
alternated around the circular surface of the Insert nenkEvavobhgsshird
type of insert nenber will preferabiy be covered by a nesh nenber.

The. mesh nmenber All preferably have ope8ii ngs which am 30 smaller than | MM

Square., Th er y preferably be constructed of "sailing cloth"
mesh. Thi ﬁb@e”gﬁs‘&%gﬁwﬁvﬁw%w@ém@mwmummm 1h186s §iarft parpe of
i nsert menbdr insertbmember.s TaBP, _ Ll fcular surface. The weave of
t he nesh ne%géﬂ@étaphed to tﬁ%ﬁﬁ? 9{955‘3’?&‘5’5@& ?“'ﬁ’iﬂfb@?sl%'ﬂw paeferably
be - 6 APR ‘8 much snmaller than the weave of the mesh nenber
attached to the secolieinser méhbédaf bl BRAREEL Lo, JaSh menber wi | |

. - X ih y
T B et s
i nsert nentemssreathet tes flgidi Ky tHkBirsh We homdl Lab! ensure tha fluid
flow ng thrﬁg%_ hﬁ Qol.} ow rre"%er %@’es' no?lfbﬁ"aw idees not lheve medited Thi s
will preferabl ué!r b dﬂ'B"”&%’Qbkwf@ﬂdﬂigidematgnaﬂd}ﬁnfthyhgid;_ The insert
g\reret?g Zb?;i{ e <-af ot gijmaﬁ Fﬁ\?\n&ﬂﬁ a %%gggé P%ﬁ?g’yﬁgﬁ%gﬁgwﬁggégnﬁs uch as
Zo polﬂ.é\éi gﬁiﬁﬁ? kf?ga-@bdme)m%iﬂﬁdwﬁﬂaatsp{?as$hp aha agrs%ﬁe_%r_,ﬁgeﬁ%ﬂg'gﬁeanst for
gas i ni@ke pelydngbohiiilb | . : - shaped. e Verti ortion
of the T-shaped mea‘[ﬁ‘ i(s r’g?é?{gﬁf"%%%'?fiwgae 0 the connecting nenber at
the upper end of thd RJNeERE forgee indakelbnd oxhidulst Sl bi%?ér?!blg%%s‘g«%%%qt he means
f | nThdx t | ly 8 mab 1 . Th
c(r)gsgg?ecg o) e"t"!"m'lﬁ'pe %mdwneaggn?‘\émﬂ%ﬁp%?ﬁﬁgdgl g}qume agélgggm\euj to theé on °
ei t her end®®MIFSHOLMREIRET@lIthe uppen ench obfhet MeoR! fAGMLLAT NirRic W, )i | ferably

i @HbleRY, Mirfiis Wil sultably
[pea ion the means for gas intake and exhaust approximetely 8 m above ground
15  level

' The crossplece of the T-shaped maane will preferably have elbow
jointa on alther end. The perpendicular portion of the eibow jointe will preferably
extend downward, At the iower extremity of the perpendicular portion thém shall
preferably be & mesh cep member, The mesh cap member will pr’e'ferably be
¢0 dome shaped. There will preferably be more than ons T-shaped means
connected to the connecting member at the upper end of the hollow members.

The means for gas intake and exhaust will preferably be
manufactured from polyviny! chioride (PVC) or other plastic pipe. The diameter of
the members comprising the means for gas intaks and exhaust will preferably be

25 smaller than that of the hollow members.

The means for gas intake and exhaust will preferably be in fluig
contact with the connecting member at the upper end of the hollow members
and therefore alao be in fluid contact with the hollow members themselves, ThisI
will preferably allow tha flow of gases, parficularly air, into and out of the hollow

30  members.

The connaction of the means for gas Intake and exhaust to the
cannecting member at tha upper end of the hollow members will preferably be
stich that the orientation of the means for gas intake and exhaust with respect to



.ext end downvvard At the lower extremty of the perpendicular portion, there
shall preferably be a nesh cap nenber. The nesh cap nenber w | I‘ﬁrb‘f%ﬁﬂﬁ)ly
be 20 donme shaped. There will preferably be nore than one T-shaped neans
connected to the connecting nenber at the upper end of the holl ow nenbers.
The neans for gas intake and exhaust will preferably be manufactured from
pol yvinyl chloride (PVC) or other plastic pipe. The dianmeter of the

menber s co% ,the means for gas Intake and exhaust will preferably be’
25 smal | er an at of the holl ow nenbers. The neans f orCEsizionake and
exhaust will preferably be In fluid contact with the convecting nmenber at
t he upper and of the hollow nenbers, @&nd therefore also be in fluid
contact with the holl ow nenbers thenselves. This wll preferably allow the

fT |h ow of gag& E:m;g;bﬁa& maydier changed. &nefecably tgnfa mﬁmdﬁtaﬂrtbawtlnﬁ% Qﬁ!’befts
e connecikRslisp and, exhaust to the connecting
menber at the up a& IB?B?“E% h’%ﬁ@éﬂﬁ'ﬁ%ﬁ% 15, 50eY Mavatles E!)FVEW O uch that
the orient 80i%W8 Eb’f"' fhﬁeh#ManergasThemabﬁs forcgeax ket and Eﬁhs{n%? f‘é:t to WO
031048668 Brafsrahi il be changed. Preferably
this rreanst or glgs I n%lﬁ’e and ehwﬁk%ﬁﬁﬂﬁ[?&%?@ﬁ diglove the hol | ow
menbers3 they may alThe reansrfongieihing thedrollonghember MilGroRILIBHI S- The
means for gakekh ‘?&m LTy bly | ocat ed tg avoid the
i ntake of gr oundﬁ evn?’ﬁﬂeérgt ané’t‘a &&&WE&%@ Mﬁ@ Pembensa; Tisaole mill hol | ow
menber wi | prefm!ﬁlgrwuy ﬂ)@sﬁnﬂ&llseﬂuidntlgﬂtecmumﬁ W BB dIeN a?é thi@af Over end
of the hol haWusp Qgﬁ“%ﬁé‘ Q}%%z be in su stantlallyflwd
ti ght connect | on WI Qe EoLase, t}?ula g Pﬂ'%Png“"‘?@T%b?Mhﬁr age tank
oL to n:?be hybnrg@ﬁdlhbe cignoaed towardsrthé and@rbwatdﬁha ft@hﬁﬁ%ﬁ%'m&ﬁbﬁﬂ h t ﬁ""ﬁr ds
the ungers ar to | ow ralnlngo “the hol | ow
menber und%r ﬁ?’%ﬁ‘ﬁﬂ’éﬂg’?ﬁﬁ'ﬁwg TR? B.or addi ng liquid to the
LNy ol ﬁwmfw e e T
al l ow the col I'éctl c')%%ﬁ%%w(t@&syﬁamo?fp&?%q 9\@9&(‘7’ isioé#ﬁe tatikedfrom t he
hol | ow nerméwarom:nb sbparatusi | This i aidw thd GolBcti"sid W&.‘f-ﬁﬁ%rofpﬂ yvinyl
chloride (M g@&%ﬁct (B t em of p| pes W |
oper at i veI y assom t th B®p “’nﬂ%ﬁ‘i‘%b 0 EUW*P% will pwferably be
15 constucted or polyvinyl chioride (PVC) or plastic. The system of pipes will
preferably. bs operatively assoclated with a pump means, to pump the
water/nutrient from the storage tank or hydroponic apparatus to tha upper end of
the hollow members. At this point gravity will preferably take. over and act to draw
the liquid down through the hollow members to the means for draining the hollow
20 members,
The system of pipes will preferably be attached to the outsids of the
hollow members. There will preferably be only one pipe carrying water/nutrient to
the upper end of the hollow members. At the upper eénd of the carrying pipe, will
be a T-shaped joint which will allow splitting of the flow of water/nutrient into
253 separale streams, each stream enterlng one of the hollow mambers and the
liquid may flow downward towards the means for draining the hollow members.
| The water/nutrient will preferably enter the hoflow members through
substantially fluid tight openings in the connacting member at the upper end of
the holiow members. The fluid will then flow directly onto the first type of Insert:
30 member which will have tha effoct of dispersing the fiuid evenly about the annular
portion of aach of the hallow membars,
Due to the pressure effact of pumping the water/nutrient into the
upper end of the hollow members, air will be drawn from outside the holiow



.water/nutrient fromthe storage tank or hydroponi c apparatus to the upper
end of the hollow nmenbers. At this point gravity will preferably-taktR 2006
over and act to draw the liquid down through the holl ow nmenbers to the
means for draining the hollow 20 nenbers, The system of pipes wll
preferably be attached to the outside of the hollow nenbers. There w ||
preferably be only one pipe carrying water/nutrient to the upper end of

t he hol | ow snea t he upper end of the carrying pipe, will be a

T- shaped j oi nt Ich will allow splitting of the flow of.provienhiws ri ent
into 25 separate streanms, each streamentering one of the holl ow nenbers
and the liquid may fl ow downward towarygs the neans for draining the holl ow
menbers. The water{nutrient will preferably enter the holl ow nenbers

t hr ough 3 u;b‘f?ﬁf}:gﬁa;'&zugm thelgas gﬂakqla_ﬁmiafrmst m_afglhg,t 'ﬁ lq.qd'ug%_ nqgrgpg{? at t t he
upper end of . The id W en flow direc ont o
the first t iz)ig o?wl nséﬂ% %ﬁ%g}e Wﬂ{%“&f‘! a$ H Ji@vels dovetasd throtigh
ﬁi Islper si n?rb,g ﬂehQ’Eji mﬁemm -y Mm&rah‘kfe:: fmt hI@? odeef FaibB[]g[ ﬁh%ﬁﬂeﬁﬁsﬁ? t

ol | ow menbRempbeiUSr ef fect, of punping the’water/nuttien
Into the uppg?ﬁehgr o?"%ﬁg’"ﬁ%weﬁé%@%?h sir will be drawn from outside
the hol IFow WD 031048668 BRIEFDESORIPOIBSOFE ORAWINGSUSh the gas | ntake -

and exhaust neans, iz | Qu nber.. .This alr wall then be m xed
with the vvat__er/nu_trl'gélt%@saaﬁg&troﬁiaﬁvﬁﬁm"@q Aeesiynd wihorefayeheaniorenber s.
Mass t r ansftes fallawing drawingsuin wiikeyt any of the Insert menbers. or In the

hol | ow nmenber in ge . BRI EF _DESCRI PTI ON OF THE DRAW NGS An enbodi nent
of the invention \Aliﬁé%b&e'g@f‘i%%‘@nﬁpt‘ﬂwf%ff@?8-‘HE@'-9$LG- the fol |l owi ng,

drawi ngs, i'n which: Figuea is d planvied) & ﬁﬁﬂ#b-%%@nm% %par atus. Figure
2A is agplan view ofFi%ug,g?y'.rst itXﬁi? q%f | nsert nenner. fgure 28 is a
pl an vi ew of the seco & adt'an Mew qf thesarond tyne ofUnserPmembea pl an vi ew of

the third type of i régure 2@cisieplan vgﬁﬁfﬂmdw&ﬂh% Fﬂﬁq‘&ﬁﬂ}? enbodi ment
depi cted herein, the invention resides .|ln_a gas and heat "eXchange
apparatus 10, which haw at least o 'ggilﬂé{}gnt lally 15 vertical elongate

hol | ow menber 11, aAgtomriirg toythe fembuithént BREREE hdrairs B flention resides
ih & gas and heat exchange apparatus 10, which has at least one substantiaily

;5 vertical elongate hollow member 11, a plurality of insert -members 12 spaced
vertically inside the hollow member 11, the edges of sach insert member 12
being in substantially fluid tight connection with the internal surface of the hollow
member 11, each insert mesmber 12 having & plurality of openings 13, means for
gas Intake and exhaust 14 in fluld connection with the hollow member 11, means

20 for draining the elongate hollow member 15 and a means for adding liquid 16 to
the upper end of the hollow member, '

There are three substantially vertical slongate h-ol.low members 11
making up each apparatus 10. Each of the three hollow members 11 is the
same, both Internally and externally, altowing more fluid to be treated than that

25  possible by a singls hollow metnber 11.

The hollow members 11 are connectad by connecting members 17
disposed at each end of the hollow members 11, The connecting membere 17
ars adapted to join the three hollow members 11 in a substantially fluig tight
mannet to each other.

30 The holiow members 11 aro slongate {ubular members, The inner
diameter of each hollow member 11 g approximately 150 mm. The hollow
members 11 are manufaatu.md. from polyvinyl chloride (PVC) or plastic.

The connacting member at the upper end of the hollow members 18



,vertically Inside the hollow nenber 11, the edge& -of each insert menber 12
being in substantially fluid fight connecting with the Internal sgraf aApR %6
the hollow nenber 11. each insert nenber 12 having a plurality of ‘openings
13, nmeans for gas Intake and exhaust 14 in fluid -connection with the

hol | ow nenber 11, nean's 20 for draining the el ongate holl ow nenber 15 and
a neans for adding liquid 16 to the upper and of the holl ow nenber. There

are three ?gtﬁ%&%‘l ally vertical elongate hollow nenbers 11 nmaking up each
appar at us . Each of the three hollow nenbers 11 |Is th@CTaaaeshot h

internally and externally, allowing nore fluid to be treated than that 25
possi bl e by a single hollow nenber 11.49The hol |l ow nenbers 11 are connected
by connectjng nmenbers 17 disposed at each end of ft holl ow nenbers 11. The
connect i nghtfeAm glbowiivint 47 et ageipead of the) ainnetting mémber 1®khewssarbaEs, 11 in

a. subst antigh W inf Pk ; , C ther. 30 The hol | ow nenbers |
| are el ongat gbai(du u’#zgrg Hﬁeh%r@g%*oﬁ{ﬁgﬁs gﬁ@?@'ﬁ@m@ﬁ EQEHE“HSWQ)W nmenber
11 I's apprBRiTHek ¥1d, secmdiiwiiothmemiiarowl, andriter dowmdoraéreotMeUF-ghapsed from
pol yvi nyl gaipk @Ri et I e ctin er at the upper end
of the hoIJIgow rrbﬂ@eﬁygacﬁd tg @%&%B@W@%ﬁééﬁ%&%@%ﬂ@l&@ 11 has
an. el bbw §eRngeteddo Sitheride of theerostpiecmotihet T-sigapeaivaembéviaifieado 2 .
third, Tﬁf&ﬁﬁ%@l,ﬁbﬁ@epﬁ ween the el bow joints 19. Each el bowjoint 19
the

|s attached to I rst and second hol | ow nenbers 11, and the downconer
of the T-shaped j ol cormediing membextat thehiewst end bitheiolitw MedriveareRTber  11.

T Shaped. rasdhds kv elbdy JoliP BE S50 ol ek Bheiing Momher 2 sndctiteg nenber
at the |-ovéid,cFrghaped joint thstwesn thmelbowdodts, The eohécting rR&RBYY bOIHAt at .
bot ean t REPel fnd O8RS th8holREBTe merHar oLl owir emb22 s dhBdroliewd 16 and
t he conn_ed'f"?mge_ ! ﬂsyb‘a‘tahﬁgﬂy@lmﬂammdea_'}@mof _the, hollow nenbers .11 are
11 and the connect| e el HiRkiWhs ot e Rtow! MuRbes"T1 Sa shesenering o 8 mm .
This wal | WeMeRMctEs ls te same. It is approximately 0.5 mm.. This wall thickness is
important to maintain the vertical strength-of the hoflow mermbsrs 11.
15 The fength of the hollow members 11 is-approximately 8 m in order
to maintain the vertical sirength of the hollow members 11. This will provide
suitable length in which to aceomplish the gas and heat.exchange, but be short
encugh to-maintain strength.
There is also a second member 23, disposed Inside each
20  substantially vertical holiow-member 11, to provide support. The second member
23 is also an elongate hollow member, and I8 also constructed of the same
materiat-as the hollow members 11. It is of & smaller dlameter, and fixed within
- the holiow member 11 in & concentric manner. The second member 23 is of
equal length fo the hollow member 11, and terminates at both snds in a plane
25 -common with.the hollow member 11,
The sevond member 23 is spaced from ths hollow membar 11 and
held in position by the insart members 12. The sscond member 23 Is disposed
substantially in the centre of the hollow member 11, 8o as to define an annular
portion 24. it is in this annular portion 24 that the heat and gas exchange will
30 take place. The ends of the second member 23 will preferably be sealed in a
substantially fluid tight manner to prevent any fluid flowing Into the second
member 23. This will force the fluid to flow through the annular portion 24,
The orientation of the substantially vertical elongate hollow



.Irrpdrtant‘to mai ntain the vertical strength of the hollow nenbers 11. 15

The I ength of the, hollow nenbers 11 is: approximately 6. min or_d%rAPﬁ?U
mai ntain the vertical strength of the hollow nmenbers 11. This WII pro Pge

suitable Iength in which to acconplish the gas and heat exchange, but be
short enough tai maintain strength. There is also a second nenber 23,
di sposed I nside each 20 substantially vertical hollow .nenber 11, to

provi de supg@idmgiiae second menber 23 is also an: elongate hall ow menber,
and |Is also constructed of the sane nmterial as the hol |wwamabeas 11. |t

is of a smaller diameter; and fixed- within the hallow nmenber 11 In .a
concentric manner. The second nenber 232 s of equal length to the holl ow

menber 11, and.termginates at both ends In a plane 25 -comon with the
hol | ow menblPmeers %é‘%&i@omawémﬁomeimampeme&iﬁ@@fpbasa ?&M{%%ﬁf%gb_er 11
er is

o el LIRS aneds B i el 1AM ot Sl S a0
defer an anﬁﬁY%{PWtﬁ’gm 24, It is in this annular portion 24 that the
et and gfq%@;;a;%g;%%ﬁiﬁmﬁ AT rahgodd i Sk supsanibivoencal r even:
TEVLEN Gk hhimiaetrsy ey st S gty AR
e HRES I Neobit oo e e g peooRP 620
_ _ o oo gt PERRE R abhdel'C The
Rt Veci mivoine Paaicp8hic! baRiE] “airall. /Dhyemestnortion o timrhationcd ) 1
- thei r sub&TRIARSFS Wil bg deld approxiately atiat 5on ahﬂvﬁtf%"ﬁmlh? duriAlE. %§aChed to
i "o vt Sk 0l il i et et - 11
above the M@}"’ naemeess t  ensnduringyidleritatarmgage - Wi th ot her hydroponic
B ng ot LT MR ol i ey v s supper
frame wi | | SprArmBmbE s maahing: thee shamshof theTRbIRNA Mbrbiis A fnsfid whQg! {1 O Of
the hol | ovHEREE Ictatel. THE InSkH Mathnakhs %vg tagcgemai hole 25, which matches
15 the: outer diameter of the second member 23 located inside the hollow member
- 11. The oentral hole 25 sngages with the escond member 23 and the insert
members 12 will be supported by the second member 23.
| The insert members 12 have an Inner edge 26 defined. by the
central holer 25, and an outer edge 27. The Inner edge of each insert member 28
20 - ig'attached to the second member 23, The outer edge of each insert member 27
Is attached to the holiow member 11 In which they are located.  Thess
attachments wiil preferably be in a substantially fluid: tight manner to prevent any
fluid flowing through these attachments, The method of attachment may be any
conventional method, including adhesive means of collar means, '
25 The insert members 12 are separated verioally. The insert
mambare 12 are separated by an egual spacing. The separation Is aocomplished
by the method of attachment to the second member 23, The insert members 12
mrl be halt in their position by the method of attachment to the second member
23. '
30 There gre three different types of insert member 12. The first.type
of insert member 28 will be located at the upper. and’ lower exiremities of the
hollow member 11. There Is one of the first type of insert member 28 located at
each lof the upper and lower extremities of the hollow member 11. The first typg



. The insert nenbers 12 are di sk shaped nenbers. They are planar, circular
menbers mat ching the shape of the hol | ow nenbers 11 Inside which =5

| ocated. The insert nenbers 42 have a- central hole 25, which matches 15
the, outer dianeter of the second nenber 23 | ocated Inside the holl ow
menber 11. The central hol e. 25 engages with the second nenber 23 and the
insert nenbers 12 will be supported by the sec and nenber 23. The insert
menbers 12 .have an | nner edge 26 defined-, by the central hole. 25, and an
outer edgeW9P#¢E | nner edge of each i nsert nenber 26 perave@Eizached to
t he second nenber 23. The outer edge of each Insert nenber 27 is attached
to the hollow nmenber - 11 in which thq? are |l ocated. These attachnents
will preferably be in a substantially tluid. tight manner to prevent any

fluid fl ovefrigesrt membeh 28 e skRowir asmm:mﬂme@stmmf ﬁ fmE e My be
any conve ggaltrrﬁbehod |ncI u adhesi ve neans or co means. 25 The
i nsert rrerﬁqw i |80 hgve riunalityest ommmaﬁene 2 are

separ at ed dingulan sedial 36 pTRe fﬁﬂem"ﬁb@ 3&%?@%765% a'uﬁeeiﬁé‘ﬁaﬂl df%%thrcmb t he

thod of att t . to,th d t 2 N
tr)né hgl d0| ﬁﬁi@ﬁ”fﬁ%@#ﬁ? Q)ér ﬁ.)betf n%gewéwﬂeﬂ ra?mb%rrﬁigtsf'et{aﬂ torwosueemd rr\émnber

23. 30 5Thmnaimr|ﬁdﬂbﬁexfWrﬂfﬁmthb)ﬂlﬁﬁetefoftﬂéﬁbﬁoﬂﬁ{qqlﬂf . The first type
of insert nmenmber 28 . wilt be |ocated at the u an ower extremties of

the hol | ow menber e WM%%H@G&W?WM s‘ﬂﬂbyrjecaiédladmamﬂmnber 28

| ocat ed at afifst Ofnat SIS menber

17, The firet t.ygwp 5%23&‘6@“‘3&%u02/ o%'%gb gﬁg %nsgﬁ?gﬁe#’%gp 28 is

circul ar, "REDReR §e§ﬁq¥ grigqend sheyipenr fiest dypes ofjinsert member &&1gé‘@e WI th the
d |

secon rremeﬁndzﬁrpeaﬂ%déﬂvrﬂemei Eﬂhu be/ cﬁémﬁpow{ﬁ%eﬁ{?al H&l@zg?»mrcg-.“ hr ough

surfa 31. TH% enion 31 are holes to ow 0
the i ﬁ?er of @ ETGQT'Z g’l’ﬂ.ﬂgﬁ vith the secerd meser 2% apdrhav@ a pldnatityest t o
ey 13 oPetingy 91 o 8 it cftecd, Thi ey 87 ot Fofls WEhGH 440 ahHS 0ot ' T
upper fi rﬁf E‘?’?ﬂ R*’P@s‘éwﬂm Thee plyredtyeolapenings shalhpreterabipdetofpe of

t  mewd { nb
28, The S‘L"E@?‘*"‘éﬁye‘f’}iﬂ%ﬁfm oY #F i dechil ok Roerk ffleer oo oy
hol e 25 é‘?@t@v 40 radndiametes Hmw@ndnstzhdmenmgamm sewhdr 23, and

have aspl yad ¢ft|usé?|‘ meRBBRLY 4 aproRhaidiy 18'chiitth Hanibtbl. *Fhe twe airaRent "9° 31

are holes to allow th
the sized holes wIH tse alternated around the circular surface of the insert member

12. .
The second type of insert member 20 will preferably be coversad by
mesh member (not shown). The mesh member will have. openings which are
20  approximately 1 mm square. The mesh member is constructed of "fly screen”
mesh: This mesh member is attached to the second type of insert member 29 to
both its upper and lower circular surface. The mesh member will assist the gas
exchangs.
The third type of insert member 30 will be located adjacent the
25 lowest second type of Ingert membar 29. There are 3 of the ihird type of insert
member 30 arvayed adjacent tha iowast second type of insert member 20. The
third type of insert member 30 will be circular, have a cantrai hole 25 which is of
diameter to engage with the second member 23, and have a plurality of apanings
31 on ite cireular surface. The openings 31 will preferably be holes to allow the
30 flow of fluid through the insert member 30. The openings are of two different
sizes. The first sized opening in the third type of Insert member 34 Is
approximately 40 mm in diameter. The second sized opening in the third type of
insert member 38 is approximately 20 mm in diameter. The two different the



.of fluid through the Insert nmenber. The plurality of openings shal
preferably be of two different sizes. The first sized opening i-ngtApR 2006
second type of Insert nmenber 32 is approximately 40 mmin dianeter, The
second si zed opening in the second 15 type of Insert nmenber 33 is
approximately 15 mmin dianmeter. The two different the sized. holes wll
be alternated around the circular surface of the Insert nenber 12. The

second typew8ﬁlé&?{§rt menber 29 will preferably be covered by nesh nenber
{not shown) sh menber wi |l have. openings whi ch arer@opappioxi mately
1 mm square. The mesh menber is constructed of "fly screen" nesh. This
mesh nmenber is attached to the second tqgpe of insert nmenber 29 to both its
upper and lower circular surface. The nesh nenber will assist the gas

exchange. THeed heleg wllylp@attémammrbumwlmb@lrc@ﬁr ‘mﬂdcetlﬁ tﬁ&ﬁﬁ% ﬂhﬁﬁ%ﬁ GRnt the

25: | owest second tYRfie Fhird g&%ﬂéf %errﬁ) Hé% here are t iTd type

of Insert nenber 30 arraye de F 8¢ PUE@%MQWQH@ﬂﬂmmﬂsert

menber 29. mmashum@nhgmmmmhmemwmﬁfb%mﬁer ti=h! 1 }ﬂﬁ.hg%e e m h’g nger
S

tral hol g Jdi.anet t
So hod hovTefibet e ChnbBudba . "R bk (Resh. T Wt etond en
openi ngs> 31afwched ibo tfocthint Itypdaaf ;mfemameabb W\béth%s:’l.gsgts# Sy ﬂwérldi#ﬂg} hr ough

the insert . -ﬁpa %ge(%{? ngs.are of two dif SI'Z€ES first
sized opening I'h the therd 36% Fsh member sltnehad tm thes thirdptype xdfrimsest y 40
m in di amae@bermamac!mamaserztadnqmmmltﬁemmméﬁa er%ﬁ%‘ﬁe?ft gnsert
menmber 35 's} g@?%oéﬁb%% Oéé:ﬁ_@arreter he two eren ?H‘ee WO
03/ 048668 E?%‘i“}f‘é SMgsh member|wik furthes dsalsbthecgashe
circul ar suchargef the Insert nenber 30. The third type of insert menber

30 is vered by a ne The nmesh rrenber has openi ngs whlch are
smal | e(ri%t han 1 nm s é"seqfino embers 1Rewiicall peeferahiv beidixed tof thiskolloivng

ol ot h neshnethS'l'lmad‘r fiatiiee opishingdn fhehicit fRdnbdds el idihibias, Of

er., and | ower ci rcu ar aur ‘weave of

It EZG :r:as Ee mse@maﬁfr@{%n'bﬁt b’tecﬂ”y‘ﬂg"‘t’lﬁﬂ r“?d' °¥'9‘b3‘ed1°"bwmbenwdtsamt$ﬁve & much

smal | er t hdimed owwath eTiaé wilhsrovBe'a d gqlu[d;e second type of
I nsert menber 29. T gsﬁsh nenber w | f her aSSISt e gas exchange. 10

The insert nmenbers 1 [erabers |2 A Msyuﬁfédf ofxa digich yethstrdng raerial,
15 preferably such a material such as polyvinyt chiorida (PVC) or other plastic.

The means for gas intake and exhaust 36 will preferably be T-gshaped. The
vertical portion of the T-shaped means 36 Is attachad to the connacting member
at the upper end of the hollow members 18. This will position the means for gas
intake and exhaust 38 approximately 8 m above ground level.
20 The crossplece of the T-shaped means 35 has elbow joints on
either end. The parpenticular portion of the eibow joints extend downward. At
the lower extramity of the perpendicular portion, there is & mesh oap member 36,
The mesh cap member is dome shaped. There is more than one T-shaped
‘means connected {o the nnnnecting member at the upper end of the hollow
25 membars 18.

The means for gas intake and exhaust 36 js manufactured from
polyvinyl chioride (PVC) or other plastic pipe. ‘The dlamster of the means is
smaller than that of the hollow members 11,

The maeans for gas intake and exhaust 36 is in fluid contact with the

30 -connecting member at the upper end of the hollow members 18, and thersfore
also be in fiuid contact with the hollow members 11 themselves. This will allow

flow of gases, particularly air, into and out of the hollow members 11,
The connection of the means for gas intake and exhaust 38 to the



.- menber | -1 such that the openings on the insert nenbers 12 are not
aligried. This will ensure that the fluid flowi ng through the hot BoAfPR 2006

menber does not have a fixed flow path. This will provide a degree of
agitation to the fluid. Insert nmenbers 12 are constructed of a rigid- yet
strong material, 15 preferably such a material such as pol yvinyl chloride

(PVC) or other plastic. The netans. for gas |Intake and exhaust 36 w ||

pref erably. be T-%gaped, The vertical portion of the T-shaped neans 36 Is
attached t nnecting nenber at the upper and of PoOwAlkEdi@x nenbers
18. This w II position the neans for gas intake; and exhaust 36

approxi mately 8 rn above ground | evel 4520 The crosspi ece of the T-shaped
means 35 has, elbow joints on either end. The perpendicul ar portion of the

el bow j Oi nemmmm\mmk upiber dnbeufltﬁmmwmﬁnérs 1815 s aﬁftmﬁ‘é‘d' cul ar

ortion, t rrenbe do
ghaped Thé%&fdsoﬁrg }Qgﬁ?gﬁggw@apl d %ﬁ?ﬁ%@ﬂﬁbfﬁsﬂﬁcﬂﬁ mQ H@“%nnect i ng
menber at wambeppeay dedchaingtbe Thel i’fﬁ!hs o Wﬁﬁk gas
i nt ake an nufa tur rom V|n I chI orlde
ot her pl agtf’%ggggévg% R‘H ﬁih*g p b° mv%mtewean mm of the
hol ![owtfrrenﬂierrmndﬂ maﬁmmﬂanghtoﬁem% Q&@iﬁ:hk?ﬁ%kl&%@aﬁmpéc%& LA H d
oont ac conn er a e upper end o ol | ow
menbers | é&%@eﬁrﬁg%%gr@un@@gpﬂ%a |a,qd i d cont ggt with the holl ow
nmenbers | | then seThesnedtsi ﬁ:rvurhlnlr@ i Vholldw? Mathh 1236 S é’%ﬁd Py ly air,

Into and out of, . the h s 11. The connection of the neans for gas
|t ake ancERpRERG maRBen Sk {8 10w SskobedialevRaIberss This POk 3/ 01692

connect i ngn rRitentisly frultﬁyﬁ@@@hn@dménQéithtﬂﬁelbﬁbéta‘gﬁg[gﬁgﬁé@%ga t hat

t he rie at| nof th an gee i ntake™ an spect to

t he hgli \r/}?° g‘ge %3@@ fer dispaseth Joweids gthe Hh@QtRlGEa@fdtlm(haust 36

may be |mheamgumbem RGN IBRIREERS hollbW fleniBe A dePthefayed on an
exnha

angle to 5 the hol |l ow menbers 11. The neans for gas Int ust 36
are | ocat Y Way0id the I ntake of ground | evel heat and dust. The neans

the |over ond of £ ho nor Lo ok g 98 §2°to e Upner B4 dhe Veldh/ !
membars 11 is a systam of pipes 43 leading from the storage tank 42, This will
15 ellow the collection and recycling of any watsr/nutrient added to the hollow
members 11. The pipes are constructed of polyvinyl chioride (PVC) or plastic.
The system of plpes 43 is operatively assoclated with a pump means 44, to pump
the waternutrient from the storage tank 42 to the upper end of the holiow
members 11. At this polnt gravity will take over and act to draw the liquid down
20 through the hollow members 11 to the means for draining the hollow members
38,
The system of pipes 43 is attached o the outside of the hollow
- members 11. Thera is only one pipe carrying water/nutrient to the upper end of
the hollow members 11. At the upper end of the canying pipe, will be a T-shaped
25 joint which will allow splitting of the flow of water/nutriant into separate stresms,
each of which will thert enter one of the hollow members 11 and fiow downward
towards the means for draining the hollow members 39.
The water/nutrient will prefsrably enter the hollow members 14
through substantially fluld type openings in the connecting member at the upper
30 end of the hollow members 18. The fluid wilt then flow directly onto the first type
of insert member 28 which will have the effect of dispersing the fluid evenly about
the annular portion 24 of each of the hollow members 11.
Due to the pressure effect of pumping the watar/nutrient into the



-I'n substantially fluid type connection with an el ongate tubul ar nmenber 40

| eading 10 to a storage tank 41. The hole is disposed towards the BuABR 2806de
of the connecting nenber 22 to allow draining of the hollow nenber 11
under the force of gravity. The nmeans for adding liquid 42 to the upper
end of the hollow nenbers. 11 Is a system of pipes 43 |eading fromthe
storage tank 42. This will 15 allow the collection! and recycling of any
wat er/ nutri gptezpggad to the hollow menbers 11. The pipes are constructed of
pol yvinyl' chloride (PVC) or plastic. The system of pi paSTAIIN/GI632
operatively associated with a punp neans 44, to punp the water/nutrient
fromthe storage tank 42 to the upper etd of the hollow nenbers 11. At

this point it i L1 take over and act to draw the |iquid down 20
t hrough t he%\‘@cﬁ& %%&@'omm@@bewemmimmm dekwa frbmdodtbise i hemsyrember s

39. The sysmembefs [1ip@wrodey it _ , tside of the hollow
menbers - 11 %’llg,ere i sn_g@f@\ oﬁ%%taikgggggrérr& %ﬂ%rwtgﬁ'e’ﬁ@ the telWipper
end of the "REPPB! henb¥psain Wil thent be mixgd: withritte OliateHALIRBAY ¥4 MotrdieRe. Wi | |
be a T- shaytevidfari OhralghHeHoiiv hebb¥ SP! i Lting of the flow of
water/métri ent into _'Eeparate streans, = each of which will then enter one of
the hol IFow nenbers 11heRepa ﬁtbwmsdoﬂttwmmmé&'nﬁthﬁntﬂ?%ﬁ\p&§Ereoﬂi]gieni ng the

hol | ow nentstaragd Yankl A€ iNRLSH e kil Lddind S 1B Gh e L e! oW
menbers 11, hhr ough ,subst aﬁr{i i ﬁﬁ‘ﬂ*ﬁ?ﬁg‘éﬁc{dﬁﬁ%@g%ﬁ@gm hPperesRb Attt i ng
member at RIOYMEMbeR, 1dnd The kquid Hoen Marmmdmrgra&?’s TBl%eftH-Hl%P"‘ﬁU then
f1 ow di r ectelongatd Bolddembihibehs ! i S e g Sk S ove the
effect of dispersing the be%Eﬁ ?j*l’Fe]'%]gr}W'lsgég[hb sat'ﬁ'émé%wnaﬁﬁwtcpmm of each
e
of the hol PERH eans fopgas infaleang eabsust d4ef Das to We Bu&%idlggaét@ﬁ
wat er / mot r wheh adify tigeid) JaRO W ne, MGaR dorghe iekeaatior s 15
hol | ow menber s H,ﬁ%i 9 Wﬂr%?@ﬁé&}?@%ﬁ],mu i Beany, domgpe dntekerentiers 11,
thr ough th_sxf'laﬁt@hi ﬁt%&"&rﬁ;@{mgtmimm W6iiquiaas ik, Mol I ow nenbers 11
is air w en he /nutrient as ravel s ownwar
t hr ough thﬁ-@hol | ow rrenger S ﬁh}r@ #&e%oi 4 SMOBE 41,0y arnerallylconter
wat er / nut r N8t thedhagied lquid fram the stosager ok 4128k Aduid hé ALudollfy, TFRDS O
addi ng | i Ojuisert Lhe _ f Lhe  hollow menbers 117 The I'T quid
then falls under E?g{/sr? 3}&;&?%#@%%% i Aufage area of the liquid and also to |
5> promote the mixing of the air with the liquid. The liquid at the bottom of the
apparatus is a substantially cooler and higher in dissalved oxygen content then
the liquid at the top of the apparatus. The Hquid is then drained into the storage
tank 41.
The system 10 is substantially fluid tight and as such prevents
20  losses through evaporation and also acts to recycle the fiquid. The system also
acts to strp the watermutrient liquid of any noxious gases which may be
deleterious to plant fifa.
The invention has been described In tanguage more or less specific
to structural or methodical features. It Is to be understood that the invention is
25  not limited to specific features shown ar described since tho means hereln
described comprises preferred forms of putting the invention into effect. The
Invention Is, therefore, claimed in any of its forms or moedifications.



\elongate hoIIOM/nenbers If, and whilst doing so, is mxed with the air
comng in through the neans for gas Intake and exhaust 14. Due to 6t ABR 2006
punpi ng action 10 when adding liquid, air is actually sucked into the neans
for gas intake and exhaust 14, and it Is this air that mxes with the
liquid as it fails. As the air comng into the hollow nmenbers 11, is
generally cooler than the heated liquid fromthe storage tank 41, the
liquid is also cooled. The insert nenbers 12 act to increase the surface
area of the liquid and also to 15 pronote the mxing of the air with the
liquid. The liquid at the bottomof the apparatus is a substantially
cool er and higher in dissolved oxygen con¥ent then the liquid at the top
of the apparat ﬁé\”&ge liquid is then drained Into the storage tank 41. The
system10 is s tially fluid tight and as such prevents 20 |osses

acis Lo SUrip Lho uey e niy oat phehanfe) bgerblis coRikiing 3€ IR Aoy "o

acts to strip the water/nutrient
del eterious to ﬂ%ﬂ? 9ly pgrtical plongate Bellawomermber,eplaraditys of inlsenhl merhlrguage
more or | ess sppatelinsidé tesat ekt nlowTRERBEH Gabh int Al Hefiber hivihg 0, D°

under st ood hath‘tghe i nvention is to specifrc shown.

or descri be Est9Ne QRening HQ“SPMﬂﬁbﬁﬂﬁﬁé@%@#ﬁrms,’éﬁmﬁrtabms@dg&mrms of
putting the i nintake i bRiduseff 94 colifetioh Wiy thb Aéa%t ShBHAG Fembl?! ™0 1 1

any of its forns or a‘?{ cations. hange
appar at us conpPeaNs fergrain meﬂéea%ﬁﬂgtr@ﬂﬁwm&Wbm’eﬁﬂd & areansdayaddingiol | ow
ol | ow né‘nﬁ'eﬁr““‘“ B e B oG el Soast Rt ol e Bbret 880, St
whi ch at |east™ rkf v@eﬁ%mﬁwt&m &erwigtagn quteredgeaant thehautst | n
fluid connkt i edgeuma‘chﬁnt@h'tdl ﬂ@ﬁbe@% WE i ni ng
the at | east ope rkg 98 ﬁiﬁnber\kﬁ rregﬁédb??rnqg di idtigﬁ?qw 8&?{"@ upper
and of. the at &% FUTRCR 105 ?réﬁﬁ%"l‘s t qnech Wé’bﬂ!ﬂbefl int whinhthegeter i s
substantial ly bnsted] i ke with an out er edge and the outer 10 edges of each

I nternal nenbey are In su sﬁtantl fluid tight connection with an

i nternal surfate o BAR 2R e@&?f“: ® IRPPAtRHS Boraming o wiNinH coraprieing:
located. 2. A mem thar ohesubstirtnMg YeriRBPSILAIMS, RGN HbABef O Cl ai m |

conprising , myge than one,puos éx%wahgé o pavrgtrutsla%gordmzl o d 2,;,,62 wﬁglén? \ggerrerrber
hollow members are connected by connecting members disposed at each
end of the hollow members, the connecting members adapted to join three
hollow members to sach other in a substantially fluid tight manner.
4, A gas and heat exchange apparatus according to claim 3 wherein the

20  connecting member at the upper end of the hollow members has an elbow
loint at each end of the connecting member and a third, T-shaped joint
between the elbow joints, the T-shaped joint having a crossplece and @
_downcam&r. each elbow Joint attached to a first and second holiow member
respectively and the downcomer of the T-shaped joint attached to a third

25  hollow member, each elbow joint connected to either side of the crosspiaoé of
the T-shaped member via a length of connecting member. .

B A gas and heat exchange apparatus aocording to claim 4 wheareln, the
connecting member at the lowsr end of the hollow members Is substantially
similar in deslign to the connecting member at the upper end.

30 6. A gas and heat exchange apparatus according 1o c¢laim 1 wherein a
second, rigld elongate member ig disposed inside the at least one
substantially vertical hollow member to provide support, the second member
fixed within the holiow member in a concentric manner.



.15 3. A gas and heat exchange apparatus according to claim2 wherein the

hol | ow nmenbers are connected by connecting nenbers di sposed at each ARRhA0Bf
t he hol | ow nmenbers, the connecting nmenbers adapted to join three hollow
menbers to each other In a substantially fluid tight manner. 4. A gas and
heat exchange apparatus according to claim3 wherein e 20 connecting
menber at the upper and of the hollow nenbers has an el bow joint at each
and of the connecting nenber and a third, T-shaped joint between the el bow
joints, the T-shaped joint having a crosspiece and a downconer. each el bow
joint. attached to a first and second hoHPOM/nenber respectively and the
downconer of the T-shaped joint attached o a third 25 hol |l ow nenber, each

el bow j oi nt cofnect &Gk Qr Ly S . i ece t he T-shaped
nmenber via a | engt g‘a Bﬁn’i&ﬁieﬁgﬁ@ﬁg&é’ﬁ’ %pagqscé\g%z@nﬁﬁ?ic%ﬁte wheniihe
appar at us acco?ﬁ%ﬁ@ Pempenie disposad substantfalle in theroaatrh o tha TROIRW mainphhe | over

and of the hol bovgmeBefSes i ipal im,ar in design to the
connecting menber at th ﬁ%gﬁﬂﬁh‘@?}?ﬁé@@éﬁ’w 1, fio %‘%{tmﬁﬁ‘gﬁ'éﬁﬁé ta®par at us
according to cF9 |mﬁﬁ@%mﬂdathesmd,memgedfm;mn@ We BBSition ydhsposed

| nsi de the @t ntasél méghegubstantially vertical hollow menber to”provide
support, the sgcond, nenber fixed within the hollow nenber In a concentric

manner. - 6 APR 20058382nd heat gxchange apparstizxadveniiey RpeI@InRH Uphai6iRARAT NT t O
cl ai m 6 wher ei gt léds one2RISW MW ia S ed substantially In the centre
of the hol | ow yenber,  so as to del ﬁéﬂ%ﬁggﬁnau?%ﬂ?ﬁ%wW‘B%P\F\l@@tﬁf"?me

hol | ow nmenber @nﬁs?wﬁf@ﬂﬁnd menber, and the second nenber is naintained

I n position byd.theA §ad Bh@hBa{ el Ppa o tol S & xehaanldS
appar at us ;accardin fé?) | ai m ‘I B’\ﬁ@r@% ﬁp'?%gwéa%%@ﬂmoﬁ%“hglw Idhber is
PP ?¢Cq tegliag
Bl nt ai ned ¥ o M JPEMPPE hpve &t ceatal ole.cthentaotral byte 2ok BB ItefaR ™. 9.
A gas and heatmemb&es WHALH e e SuRAmbAL t o
i nternal nenbers h&lﬁ‘eﬂ%ﬁé@rzt ral ﬁoﬁ,&gﬁ&? ﬂ‘l'eé@’eéﬁﬁ'y@]m ﬁ@F& rlvﬁ\’l'q"‘é‘d'@ﬁr“pﬁ't & nal
menber engagi FYPRPR & interagd sesrabererber wi thin each hol | ow member to
support the irger nal gdaHPhéat ¢ : 28 R EGhAnge Srain ihe
according to ?I ai m Ig\/\/nerei n the ﬁf@rﬁmﬁﬁﬁg%@%@é@uﬁﬂgw%%d al ong
the length of MEI08! HpemBers are equally spaced along the length of each hollow |
15 member. '
11.  Agas and heat exchange apparatus according to claim 1 wherein a-éch
hollow member has at lsast threa differant types of insert member, each
insert member being disc-like,
at least ons first type of insert member locatad at the upper and lower
20 ends of the hollow member, the first type of Internal member having a plurality
of openings on its circular surface, the openings providing an even distribution
of fluld around the diameter of the hollow member,
al least one second type of Internal member spaced from the upper
firet type of internal member, 2ach second type of internal member :havéag 8
25  plurality of openings on ita elrcutar surface, the apenings of two different
sizes, the first slzad openings In the second type of internal member of
approximately 40 mm In diameter, and the second sized openings in the
second type of Internal member of approximatsly 16 mm {n diameter, the two
different sized openings alternated around the ciroular surface of the Interned
30 member, and
at least one third type of internal member spaced from the lowest
second fype of internal member and sbove the lower insert member of the
first type, each third type of Internal member having a plurality of openings on



- 15 menber: 11. A gas and heat exchange apparatus according to cIaL%léP 2006
wherein each hollow nenber has at |east three different types of inSert
menber, each Insert nmenber being disc-like, at |east one first type of

i nsert nenber |ocated at the upper and | ower 20 ends of the holl ow nenber,
the first type of Internal nmenber having a plurality of openings on Its
circul ar surface, the openings providing an even distribution of fluid
around the dianeter of the hollow nenber, at |east one second type of

I nternal nmenber spaced fromthe upper first type of Internal nenber, each
second type of internal nmenber :having a_ 25 plurality of openings on Its.
circular surface, the openings of two dif'Perent sizes, the first sized

fif
openi ngs in thgss F ofu. L nternal pber ,of approximately 40 mmIn
di amet er. and ﬁe&,seégn%ilyrg‘fc?éc}h%p%ﬁ% gﬁwﬂe‘"&%@ébrﬁe@yﬁbﬁdﬁmﬂ sized nal
menber of appr SRPAEERIYhecsenond iyl ofiatenal hdRbEMGF ahrbligaih 4?'&@8;’ "

al " menber ,

openi ngs al t er ganRfled! N fhel I C r surface of the |nter
and at | east one thie‘(r?l tyg’\é5 g?“ﬂ?t gﬂlﬁ‘&“ﬂﬁaﬁ%ﬁwmrwwddwwm inteveess t

second type of MaftRamel aporiximatelyd 2abowe i halahetd! theSkid dmﬂr s%the
i urality

open ngs’ on .eagf?i‘é 54 584 Qo AR B adlifeeiine infemorsamees. of t uo
o fferent s zel?. 1 G Bostachangmappmius &8RS SR Gholl =
in the secogg ?w?%)@ﬁwn@?nr@al'hﬁ% -?mé F i3 pnsocking g’ﬁb ezmasém mambsanet gf
the two differ @WNgGe PREAIRY ofenenings dhpmnim&ﬂyqrmwdﬁﬂﬁeﬁir{ cul ar surface
of the internajgnme be ahd _ t exchange apparatus according to
claim11 \érkber ein ﬁ%gi;%%ﬁqﬁ%t%% Fﬁ?aaé?%@%wm Pq slairg si@cwhersth with a
mash menb HRAR penfatemnal riendiee i xg8clafodali £ MR RbNMed W dt h
therein. 13. /A pAraldpdriRehings (ARG ARRAL at usB accof)g:‘ér% rﬁ%M%%Talggnqi%
wherein 10 -eac? third typemgé |%&H§ﬁgmag’P'§ thays 81 apenings ohthe nesh
menber havic n?h';%s'bmmprwe@fatmm Wbm: ﬁb?r?ﬂ/iﬁséh n@%rﬁ;t;&[ml I fer I t hant t he
openi ngs o . TRSEhdBHPRLat 3% ; e secon e of Inser

14. A.gas and heat e“%?ﬁ%&%@ﬁ#&fmﬁfﬂ@m Giatm %fwhaminttm wher ei n

menber .
the |nternal "HEM3 Bembersagrco ansackdedvviith tHee hbiiv FHORBED S Yeh faat the

15  openings on the internal members are not aligned,
15. A gas and hest exchange apparatus according to claim 1 whereln the
means for gas intake and exhaust is in fluld contact with the upper end of the
at least one hollow member to aliow a flow of gases, particularly air, into and
out of the at least one hollow member.
geo 16. A gas and heat exchange é;pparatus. aceording to claim 15 wherein the
meane for gas intake and exhaust are T-shaped, the vertical portion of the T-
shaped means assoclated with an upper end of the at lesst one hollow
member,
17. A gas and heat axchange apparatus according fo claim 16 wherein
25 the crpssplece of the T-shaped means has elbow joints on aither end, the
efbow joints assoclated with a fitter cap member, |
18. A gas and heat exchange apparatus according to claim 1 whersin tha
means for draining the hollow member Is an opening at a lowsr end of the gt
least one hollow member, the opening In substantiatly fluid tight connection
30 with an elongate tubufar member associated with & hydroponic apparatus,
18. A gas and heat exchange apparatus according to claim 1 whersln the
means for adding liquid to the upper end of the hollow members is a system
of pipes leading from & storage tank or from a hydroponic apparatus, the



+ 15 openings on the internal nenbers are not aligned, 15. A gas ar_lch uﬁ?t
exchange apparatus according to claiml1l wherein the neans for gas | a@m—.ﬁ
and exhaust Is In fluid Contact with the upper and of the at |east one
hol | ow nenber to allow a flaw of gases, particularly air, Into and out of
the at | east one hollow nenber. 20 16. A gas and heat exchange appar at us
according to claim 15 wherein the neans for gas |Intake and exhaust are
T-shaped, the vertical portion of the T shaped neans associated with art
upper end of the at |east one hollow nenber. 17. A gas and heat exchange
apparatus according to claim 16 wherei n2025 the crosspiece of the T-shaped
nmeans has el bow joints on either end, the ™ el bow joints associated with a
fitter cap nenisgstemlf Atk dela : tus acgording, to claim
1 wherein the Ng@&nstﬁg?eg?? ni nﬁﬁgs?ﬁ%mwgﬁ%% RAUTP Hhe a

| ower end of t {utijent fromythe sierrpe fankerthwdopohie apperstngtol the Sppetert i al | y
fluid tight coofithetatdsnsdBnahbiioviicpiyypgat e tubul ar menber associated with a
hydr oponi ¢ appibat ug. 19. A'_\‘egas and heat exchange apparatus according to
claim 1 wherei fivt he'> 98NS heah exchangs eppaiatus acsordieg togisinT 18 Aderdin iHae

hal | ow menb®r s system of pirfesns adchaking i om.a. st or tank or froma
hydr oponi ¢ apparatus, the 20 syste%hdoﬁg’ldg%g&{)epé;@ﬁ%%?@gﬁ%Hlﬁ”yieéd wth a

punp neans, to punp the water/nutrient fromthe storage tank or hydroponic
apparatus to the upper end of the at |east one holl ow nmenber, 20. A as and
heat exchange apparatus according to claim 19 wherein the 5 system of

pi pes is attached to the outside of the at | east one hol | ow nenber.



