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The i nvewniamesxrbates to a nethod of m xing liquid/liqui cb(alndﬂoworrgﬁseous "
conponents together-so as to prevent 1separati on for the maxi num period of
time. The nethod also requires the m nimumuse of energy to achieve the
desired results. BACKGROUND OF THE INVENTION It is the requirenent of a
nunber of |ndustr|es to produce aliquid with totally saturated gases, of

i i Ai r rotatlon systens are

IYOR GASEQUS 09C a. 12
PCT/ AUOW_@QBIHIQN fI oat avvay contani nants as sl udge fromthe

wast ewat er. These systems axe used by a wide variety of industries such as
food pr pgg@ﬁlmgvr otels, restaurants, petrochemcal, industrial,
m ni ng and IOIt}rres The production of liquids with totally
sat ur at s s very djfficult, as. gas does not readily mx
with a Iﬂ'& ¢ ﬁ%ﬁ?ﬁqﬁsﬁaﬂp@ﬁﬁdﬂ ruxing higuid) aBdion grseopsovi des a

systemthat is ultra efficient in incorporating agas intoa liquid with

bubbl e eomﬁmt h i 4 | ow
cost to manuf actur(g@zgngp?gggﬁ? a energg ﬁ?‘r‘r ci enpfe%rrg es?;e?idquuses are
as foll btéarent imted tQ these, renoval of enmulsified oils and

gr ease F‘?ﬁn é‘iletbﬁa alse requires thesmanrmygunse af energyuto achieseythexpensi ve
centrifuge equi pmrent which has limted :capacities, the system descri bed
can achyesiged eeslied results with greater flows at significantly reduced
capi tal ‘and operating cost. Another exanple of its use

BACKGROUND OF THE INVENTION

It is the requirement of a number of industries to produce a liquid with
totally saturated gases, of major importance is the treatment of wa,stevsrater.

Air flotation systems are used in almost every wastewater treatment process
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is the air flotation of floccul ated waste conponents by very fine air
bubbles froma flow of wastewater, yet another exanple is the separation of
fine fibwo pawéssecl es fromfruit juice by floating the fi berr/pastiveses to
the top surface of a separation tank.2 WO 02/09GS-42 PCT/ AU02/ O 1 G35 BRI EF
DI SCUSSI ON OF THE | NVENTI ON The invention relates to nechanical device with
no novi ng parts that honobgeneously m xes two or nore |iquids or
alternatively liquids and gases, in the' case of liquids and gases it is
possible to totall tyrate the li.quid w t:h.0a ropl e of |ess than one
mcron, ¢ S?@ﬁ%ﬁ*ﬂ?ﬁ@#@"@% Boﬁt@mlﬂﬁﬁlgt%&ﬂggﬁlsfég%% ‘%?St&a‘iaﬁ%?. ng the
gas. flowrate, feed pressure to the unit and the discharge pressure from

the uni t These sybRing arcasitby at witledtesriietydof erlustdes SadAE BBODESCRI PTI ON OF
THE | NVENTI ON REFER DRAW NG Fi-g:1 A liquid nedia such as water ,requires to

have. a. gaseous nedi a such as air. thoroughly and kK epeousl.y, saturated
and mi erg‘?‘PﬁSS“%IW?%&UﬁQtPTSqG?W%%% E@%E‘Pﬁ 1}%‘4&959\%@1 ; Fméf‘n%not her
gaseous nedia i ntroduced which flows into the aerated inlet (I) at high

pressur eaafitHe $HaBhe ih@steicgt i buti on chamber (2) before entering two or
nore inlet conduits of the Dynam c Converging Aspirator (DCA) (3). The

.aerated_|iquid passes_j.hrough,the nduit (4) at very high velocity and
exi sts atl neHrosiueiion®h qmsisén(tﬁ)to g/r@%ﬁégaéaqoramnmﬁmwce tal e

pl ace in such, a manner that significant particle reduction in the air or

gaseous i | : ; I GlAK becones
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PCT/ AU02/ OOG35 -4 nredi a. bubbl es in convergence zone {5}) The saturated

li qui d/ dihe mgshad deserbed prevides atsysteanihat iycltee elfdentsin . t hr ough one or

nore tangential conduit (6), which are tangential tothe internal

. of er . ' . Ui qui Cp di
i xture W pofaibg S sACRT hUAGARRE tubble §ifes rafigih Bidm ond05P 0 0, 2
(b) at ultra high velocity and passes, to a

hundred microns whilst retaining low cost to manufacture and is ultra energy
Qﬁicient.

' Exam'pleg' of its uses are as follows but are not limited t6 these, 1;_emoval of
emulsiﬁed oils'_ and grease ﬁoxﬁ water and wastewater is difficult and
requires very expensive centrifuge equipmént which has limited capacities,
the system described can ac_:hieve' ir'np.r-ovéd results with greater flows at
significantly reduced cap'ital'an‘d operating cost. An'otll.ler examblé of 'its; use-
vis the ‘air'; ﬂota.tic-)n of flocculated waste c'ornponénts by very fine air bﬁbbles |
frorﬁ a flow of wastewater, yet anoﬁier eiamﬂ_e is .the separatién of 'ﬁn'e

“fiber particles from fruit juice by floating the ‘ﬁbér particles to the top

surface of a separation tank.
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chanber ' (7) where on inpact with the conical outer wall of the chanber (7)
the liquid/air (gaseous nedia) is nmade to rotate at ultra high speed. This
| i qui d/ awib l2@asaous nedia) is under very high pressure asp@ragsiossof the
reduction in area between the conical chanber (8) and the outer periphery
of the boss (9). The liquid/air (gaseous nedia) which is. now rotating at
ultra high velocity .in conical sleeve (8) accelerates in rotation as it
passes al ong and noves towards the.conical. sleeve (8) outlet at point (10)
wher e aoﬂRtEbMCUﬁSIO@(E’fHEﬂN\EMDRﬂNed due to the reduction in area of
the exist conduit (10) .and passes into the outlet chamber (11). The result

of this i shear the
air (gaéggﬁ;HVégﬁ@§kdrofigfgﬁgﬁgﬂtotgf *ﬁﬁﬁ@f@ﬁpheé IS qui raphase with air

(gaseous, nedi a) - dropl ets RBroachl ng. . mcrons in size and which is in a
totally lmmg@ncuas HEXEeEIWO onmorry ligaeiis-or alematselydbmilsand gasesa ni xi ng

device for fluitd conponents conprising: a body having a - first and a- second

o e heirbthel o iuRR st KEPEIBRBERIAY Sabiiteling RO nt 1
fluid cormunl cation with the second chanber, a second body | ocated between

the firswithngasdrmopldtsctblese tharhane micaon) nrlahiswpoésmiastsaqmmylshand athird

chanmber, the passageways converging axi-ally in the direction fromthe first

chanber g Si2E B GUE e B e St PGP PSR B A e 1,

each other in the third chanber to produce shear and turbul ance, the third
chanber digcharge préissiire fioantheganitldsttibdd tonmhiéweathiedesitedregultgur t h
chanber | ocated within the second chanber and defined By a conical nenber
converging in the said axial direction and having a opening at its apex
such that fluid- eX|t|no the radial openings collide with the walls of the
coni cal BEXAILERIES N OF -} KNt ur bul ance and subsequent |y
spinning - within the fourth chanber and bei ng subjected to increasing

pr essur REBERDRAWIDNKG Higaki al direction by the converging walls of the
coni cal nenber before entering the second chanber. . A . AL(. A& AL. Al UR

L e kg i e

thoughrly and.Homogeneous_ly, saturated and mixed into solution,

A liquid media suph as water has air or another gaseous media introduced
which flows into the aerated..irleet (1) at high preésufé and enfers the
distribution chambe; (2) before entering tw6 or more inlet conduits of the ;
Dynamlc Convergmg Asplrator (DCA) (3)

exists at the convergmg zone (5) whiere hlgh shear 'and-‘turbulence t_ake place
in sﬁch, a @mer that's‘igniﬂcant particle rfcducﬁon in the air or gaéedus -
medid takes plac_e in convergence zone (5).

The liquid phase becomes completely saturated with very fine air or gaseous
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ST UV b Og%éloor/f'nor 3gl'en 1a(con£12nt (%S) w?uch are tangential to the

mtemal cxrcwnference of the converging zone (5)

'The, liquid/air ‘(gaseous media) mxx'ture'whxch is StlH under high pressure
exits the oue or more eonduits (6)Ia‘t ultra high velocity aud pas'ses. toa
chafuber (7) Whe_re on iinpéot with the eonicai outer wallz of the chamber (M
the hquxd/alr (gaseous medla) is made to rotate at ultra high speed.

ThlS llquld/alr (gaseous media) is under very hlgh pressure as a resulf of the
reduction in area _between the conical chamber (8) and the outer periphery of
the boss ). |

The liqui(i/air (g_aseous media) which is now rotating at ultra high \}eiocity in
conical sleeve (8) ecoeieretes' in rotafiou asit basses along and moves -
towards the oonical sleeve (8) outlet at poiot (10) where additional back
pressu:e 1s uppiied due fo 't_he'reductiou in are_a of the exist conduit (10) and
passes into the ouﬂet chamber (11).

The result of this rapid f.otatioual'acceleration'and' pr'essure_drop is 1o shear
.the air (gaseous meoia) (iroplets and totally saturate the -li.qui.d ohase with air |
(gaseous .'r‘ne‘dia) dfoplets approaching microns in size and which is in a

totally homogenous miicture’.
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from

the first chamber to the second cha A?nd in £fluid comunication with the
first

and third chambers such that flul f ows exiting the passageways collide
with

each other in the third chamber to produce shear and turbulance, the third
chamber

having radial openings in fluid communication with a fourth chamber located
within the second chamber and defined by a conical member converging in the
said axial direction and hav1ng a opening at its apex such that £luid s,
exiting ‘-

the radial openings collide with the walls of the conical member producing
further

shear and turbulance and subsequently spinning within the fourth chamber
and

being subjected to increasing pressure forces in said axial direction by
the

converging walls of the coniqal member before entering the second chamber.



