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This invention pertains to a device, namely a mechanical aerator, and its
application for the transfer of air or oxygen or any gas mixture into water or a

liquid-solid mixture (here also called liquor or slurry).

This invention would be particularly suited to the waste water treatment industry
where there is a need to supply dissolved oxygen to biological wastewater
treatment systems. In general, it may be used in any application where an
increased dissolved oxygen level would be beneficial in any water borne aerobic

treatment process.
BACKGROUND OF THE INVENTION

Aeration is necessary in aerobié biotreatment processes to subply the oxygen
required for bioxidation of the organic contaminants in the wastewater and
main’tain a minimum dissolved oxygen level in the bioreactor. Aeration in such
treatment systems can account for as much as 60% of the total energy
consumption. [n order to save energy, and hence reduce operating costs,

efficient aeration systems play a key role.



required for bioxidation of the organic contam nants in the wastewater and
mai ntain a m ni nrum di ssol ved oxygen |evel in the bioreactor. Aeration in
such treatnent systenms can account for as much as 60% of the total energy
consunption. In order to save energy,, and hence reduce operating costs,
efficient aeration systens play a key role. Currently a nunber of
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an air supply; (3) mechanical aerators with an air supply. The air diffusers
depend on an external air supply being forced through perforated discs or
membranes. Thé latter break the air into small bubbles which enhance air-liquid
contact and dissolution of 6xygen into the water. Mechanical aerators without an
air supply are often surface aerators which breakup the water surface and hence
also achieve better air-liquid contact than is possible naturally. The third group
are often submerged aerators with air supplied from an outside source. Air and
water is intimately mixed in tne aerator. This enhances transfer of oxygen into
the water. The third group is also of increasing interest because, with the air
supply cutoff, such aerators can then serve as mixers. Where wastewate_r )
treatment involves nitrification and denitrification, the capability of the aeration
system to provide mixing without aeration would be a useful one. Diffuser
systems are often not applicable where intermittent aeration is practised as

biomass clogging of the diffuser pores would occur.

A number of aerator types belonging to the third type has been reported in the
literature. T. Ide (appearing in Water Treatment Engineering, 2nd Ed., Gihoto
Publishers, 1990, pp 248~257) describes an aerator where air is released
towards an impeller w.ith.vertical and flat blades. Water is simultaneously forced
by the impeller downwards to the bottom of the aerator. Water and air is mixed in
the mixing chamber where the impeller is located and then released into the main

body of water.



depend on an external air supply being forced through perforated discs or
menbranes. The latter break the air into small bubbles which enhance
air-liquid contact and di ssol ution of oxygen into the water. Mechani cal
aerators without an air supply are often surface aerators which breakup the
wat er surface and hence al so achieve better air-liquid contact than is
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aerator. This enhances transfer of oxygen into the water. The third group
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aerators can then serve as m xers. \Were wastewater treatnent involves
nitrifi cat facedkbwieamnd ouf theaughostatdrductap iiS Patent d¥o. t 5@45202241991) system t o
provi de m xi ng without aeration would be a useful one. D ffuser

describes an equipment where the impeller is used to create a highly agitated

mixture of air and waste in a collector.

In the three examples described the impellers or rotor served to mix the air-
sewage mixture intimately while also prolonging the contact time between the
two. The size of the air bubbles so produced would obviously have an important
contribution to the efficiency of the aerator system. While the processes
disclosed by US Patents 4925598 and 5045202 represent advancements in
oxygen transfer in wastewater treatment, they are relatively complex and
cumbersome and may not be suited to communities which require simpler and

cheaper equipment.

OBJECT AND SUMMARY OF THE INVENTION

An object of the present invention is to provide a means, i.e. use of the

recirculating aerator, to supply oxygen to a wastewater.

Another object is to provide an aerator which can provide mixing to the

contents of a bioreactor when aeration is not required.



systens are often not applicable where intermttent aeration is practised
as biomass cl ogging of the diffuser pores would occur. ‘A nunber of aerator
types belonging to the third type has been reported in the literature. T.

| de (appearing in Water Treatnent EAgi neering, 2nd Ed., G hoto Publishers,
1990, pp 248~257) describes an aerator where air is released towards an
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in the m xing chanber where the inpeller is |located and then re|l eased into
the main [$8$tiQN apd mixing which will provide efficient oxygen transfer at water levels as

low as 1m. This will allow for installations with very limited headroom or in

shallow vessels or ponds or in retrofitting of existing wastewater treatment plants

to achieve greater aeration efficiency and hence treatment capacity.

In the above respect, the invention is sufficiently compact and simple such
that only minor modifications need be made to the existing facilities. Simplicity in
equipment construction also facilitates installation and maintenance in areas

where skilled operators are lacking.

It is still another object of this invention to provide mixing and eliminate
problems of odours in wastewater collection systems such as pump sumps and

buffer tanks by providing sufficient dissolved oxygen to inhibit anaerobic

degradation.

The above, along with other objectives and advantages of this invention,
will become apparent from the following more detailed description when viewed in

conjunction with the accompanying drawings and illustrative embodiments.
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3 US Patent No. 4925598 (1990) describes an aerator where air is supplied
to the rotor fromwhere it is discharged from openi ngs. The air-sewage

m xture is forced down and out through stator ducts. US Patent No. 5045202
(1991) describes an equi pnent where Bhe inpeller is used to create a highly
agitated m xture of air and waste in a collector. In the three exanples

described the i ' he air- sewage m xture
intimately whi |$§i@%‘%ﬁ@bﬁ@?ﬁ@“@%§% bet ween the two. The size
of the air bubbles so produced woul d obvi ously have an i nportant
contribution to the efficiency of the aerator system While the processes

FIG. 1 is a fragmentary view of the aerator.

FIG. 2 is a cross-sectional view taken through the motor, rotor, impeller
and release chamber.

FIG. 3 is a sectional view taken substantially along line A-A of FIG. 2.
FIG. 4 is a sectional view taken substantially along line B-B of FIG. 2.
FIG. 5 is a sectional view taken substantially along line L-L of FIG. 4.
FIG. 6 is a sectional view taken substantially along line C-C of FIG. 2.
FIG. 7 is a sectional view taken substantially along line D-D of FIG. 2.
FIG. 8 is an elevational view of a form of the aerator mounted in a

wastewater treatment reactor.
DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS
The invention is further explained with reference to the above drawings.

FIG. 1 provides an exploded view of the aerator showing the components it
comprises while FIG. 2 provides a cross-sectional view. Air is supplied to the unit
via an air supply inlet 1 located towards the base of the aerator 2. This inlet
passes through the release chamber shell 14 and is connected to the annular air
distributor 3. The distributor rests on the aeration chamber base 5. Located in
this chamber is also the aeration chamber therutlet 15. Air is released into the

aeration chamber 4 where the impeller 7 is located. The impeller is located



di scl osed by US Patents 4925598 and 5045202 represent advancenents in
oxygen transfer in wastewater treatnent, they are relatively conplex and
cunber sone and may not be suited to conmmunities which require sinpler and
cheaper equi pnment. OBJECT AND SUMVARY OF THE | NVENTI ON An obj ect of the
present invention is to provide a means, i.e. use of the recirculating

aer ator, e . rovi de an
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aeration Iasergt?én ch C1‘n{)er base with the impeller located in between. A rotor shaft 8

connects the impeller to the variable speed motor 10 by way of the connector 9.

‘The motor is mounted on the support plate 11. The support plate can be

connected to the aeration chamber cover by downward directed support legs 12.

The latter ensures an even distribution as the air is released. As the air
rises it is mixed into the liquor drawn into the aeration chamber by the impeller 7.
The gas-liquor mixture is intimately mixed and forced dowhwards towards the
aeration chamber base 5. This produces a backpressure. The gas-liquor mixture
escapes from the aeration chamber through the release chamber 13 and is
directed downwards to what may be a dispersion box with tangentially mounted
baffles. The latter conducts the ga's-liquor mixture away from the immediate
vicinity of the ae_rator, SO fhat the aeration effect may be extended to a wider
area. For purposes of a surface mounting in packaged aerobic biofilm reactors,
the dispersion box may be omitted. The gas-liquid stream would then be jetted

down the narrow reactor.

Although the draWings‘ show the impeller diameter to be greater than that
of the aeration chamber base, this can be adjusted such that the diameter of the
top opening of the aeration chamber cover 6 is t_he same és that of the aeration
chamber base 5. The ratio of the diameter of the aeration chamber base 5 to the

release chamber 13 is between 4:1 to 3:1. The clearance between the impeller 7



4 1t is still another object of this invention to provide a conbination of
aeration and m xing which will provide efficient oxygen transfer at water
levels as lowas 1 m This will allowfdr installations with very limted
headroom or in shallow vessels or ponds or in retrofitting of existing
wast ewater treatnment plants to achieve greater aeration efficiency and

h t ity. . ln th b . he i i ' .

Sut 11 ci entTy Do AG8Bf e teieach CuBen 1 L8003 tam (B THRfARH Iheigbty be
made to the existing facilities. Sinplicity in equipnent construction al so
facilitat & the,aeratioRichamberdt tedits diameteemay vare romhdrt® 24i 1 1 ed operators

are | acki ng.

As is seen in FIG. 3, B-B’' (FIG. 4) and L'-L’ (F IG. 5) sections, three blades
are mounted on the shaft 8. Each blade is mounted such that it is at 45° to the
horizontal, L'-L’ section. The blades have a sharp leading edge and rotate on the
horizontal plane. In operation the impeller 7 is rotated in the horizontal plane
about the shaft 8. The sharp blades not only draw mix liquor into the aeration
chamber 4 and mix the liquid with the gas but also serve to cut organic solids

drawn in the aerator into smaller particles.

The construction of the .annular air distributor 3 is shown in FIG. 6. Thisis
located within the aeration chamber base 5. Its exact location within the aeration
chamber base may however be varied and may be placed as far down as the
bottom of the aeration chafnber base 5. FIG. 7 shows how the release chamber

13 is supported within the release chamber shell 14.

In operation, the aerator is placed in a reactor of mixed liquor to be
aerated. The aerator 2 may bé placed on the reactor’s floor 18 or mounted from
the top. (FIG. 8). Air is supplied by a blower 22, regulated by a flowmeter 23 and
through a pipe leading to the air inlet 1. The impeller is driven by a variable
speed or fixed speed motor included in the operaﬁhg unit 2. Rotaﬁng speeds
may range frorh 275 to 1200 rpm and may be controlled by the dissolved oxygen

sensor 19 and meter 20. A continuous record of dissolved oxygen levels may be
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It is still another object of this invention to provide m xing and
elimnate problens of odours in wastewater collection systens such as punp
sunps and buffer tanks by providing sufficient dissolved oxygen to inhibit
anaer obi ¢ degradation. According t8 this invention there is provided an
apparatus for aeration of a fluid nedium the apparatus conprising an

aerati on chamhgwith HelecbRrS1 "o bRISASHEhIR: BRIGGIG bR Tl 4 | nt o

sai d chanber, an 1 np posi‘tioned a | , a discharge
chanmber pasjtione i thin the gerati.on chanber having, an inlet adjacent the
pel | er " dntienpshy botbe mpellers rading sopd sdaals of ar subef: P 8EFat i on
chamber being | ocated around the discharge chanber, the inpeller forcing
fluid mediligwdiguxives sforeachoutraf the agraton irca slobawaid dinestion in top mounted

units. For a unit mounted on the floor or a reactor, the air-liquid mixture is forced

into the dispersion box and then horizontally out.

By employing the apparatus of the present invention, it is possible to
increase the efficiency of oxygen transfer. The following resuits were obtained

from laboratory tests.

Performance of the aerator in comparison with diffusers (air = 1 L min”
water depth = 45 cm)

Speed, rpm KLa, h' OR, g O2h™ OTE, % Remarks
510 17.20 3.64 2113 Aerator
692 29.58 6.26 : 36.35
940 54.04 11.44 66.40
1043 72.76 15.41 89.41
- | 3.96 0.84 4.86 Ceramic
diffuser.
29.74 6.61 36.65 Ceramic
diffuser
with 02
Note: KLa = Oxygen transfer coefficient
OrR = Oxygen transfer rate
OTE = Oxygen transfer efficiency



t he Gpwardflowof aeration nmedium the éeratedfluid ' ng
through the inlet of the discharge chanber to the outlet thereof. The

above, along with other objectives and advant age um mu“mmﬁum wil |
beconme apparent fromthe foll ow ngc?m)re det ai | ed u vi ewed in
conjunction wth the acconpanyi ng drawi ngs and il Fustrati Ve énbodi ment s.

5 BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a fragrrentary vi ew of the
aerat or.

WE CLAIM

1. An apparatus for the aeration of the mixed (solid-liquid) liquor or slurry of

- a bioreactor comprising

an impeller housed within an aeration chamber in which gas and slurry or
suspension is mixed and released into the bioreactor through a release chamber
from which the gas -liquid or gas-suspension mixture is directed downwards
towards the bottom of the bioreactor when the aerator is top mounted and used in
biofilm reactors, or, is dir‘ecfed down through the release chamber and out
through the dispersion box when the aerator is bottom mounted in reactors-such

as the suspended growth bioreactors;

an annular gas distributor positioned in the aeration chamber base around
the release chamber to allow air or any gas or mixture of gases to be introduced

into the said aeration chamber;
and where typically,

the diameter of the aeration chamber base is three to four times larger

than the diameter of the release chamber,

_——/’/. .
as Been Replaced

i L



FIG 2 is a cross-sectional viewtaken throum I npel | er
and rel ease chanber. FIG 3 is a sectional view aI |y al ong
line AAAof FIG 2. FIG 4 is a sectional vie ﬂg ggﬂ 1y al ong
line B-Bof FIG 2. FIG 5 is a sedd onal vie wsulsst antfally al ong
line L-L of FIG 4. FIG 6 is a sectional view taken substantially al ong

line C-C of FI FIG 7 is nal w.take ong
line D-D of FI %‘e E‘e'gﬂt &f the ggragg ?’@Vgﬁrdﬁé’l’ it oﬂq%af%'ﬁ%gtbﬁ{mé/s%ér at or
nmounted in a wastewater treatnment reactor. DESCRI PTION OF THE | LLUSTRATED

EMBODI MENE®ratien chambet,@mdi s furt her expl ai ned W|th reference to the above
dr awi ngs. _ _

the impeller with blades angled at between 30 to 60 degrees to the axis of
rotation and sharpened on the leading edges is driven by a variable speed motor

with speeds variable from 0 to 1200 rpm.

2. The process of aerating a quuid or liquid-solid suspension with selected

air, or a gas or a mixture of gases using the apparatus as in claim 1.

/
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FIG 1 provides an expl oded view of the aerator show ng the conponents it
conprises while FIG 2 provides a cross-sectional view Air is supplied to
the unit via an air supply inlet 1 |ocated towards the base of the aerator
2. This inlet passes through the religase chanber shell 14 and is connected
to the annular air distributor 3. The distributor rests on the aeration

chamber base 5. Located in this cha o the aeration chanber
inlet/outlet 15. Air is released i n%ﬁ%ﬁé@b—;t i on chanber 4 where the
inmpeller 7 is |ocated. The inpeller is |ocated 6

An apparatus for féeding some gés, such as air or oxygen, into the mixed
liquor of a bioreactor is discribed. The apparatus is formed of an impeller and an
annular air/gas distributor housed within an aeration chamber. The quu_id is
drawn into the aeration chamber by the rotating impeller and is mixed with air
released from the annular air distributor. The gas and liquid mixture is directed
downwards towards the bottom of the bioreactor when the aerator is top mounted
and used in biofilm reactors. For bottom mounted aerators used in suspended
growth bioreactors. the gas-liquid mixture is directed down through the release
chamber and out through the dispersion box. The apparatus is used in a
continuous process which increases the transfer of oxygen into Water, wastewater
or slurries, providing efficient oxygen diffusion in shallow liquid levels (down to
0.45m) by establishing strong agitation and a higher pressure zone within the

aeration chamber.
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above the rel ease chanber 13. An aeration chanber cover 6 rests-on the
aeration chanber base with the inpeller |ocated in between. A rotor shaft 8
connects the inpeller to the variable speed notor 10 by way of the
connector 9. The notor is nmounted on the support plate 11. The support

pl ate can be connected to the aerationp chanber cover by downward directed
support legs 12. The latter ensures an even distribution as the air is
rel eased. As the air rises it is nmixedlinto the liquor drawn into the
aeration chanber by the inpeller 7. Thq gas-liquor mxture is intimately
m xed and forced domnmﬁ&ﬁﬂht@ﬂmsds t he aeration chanmber base 5. This
produces a backpressure. Th&aas-|i qug=Ri xt ure escap gg&ﬁgtthe aeration
chanber through the rel ease 0 ’ d 1S directed rds to what
may be a dispersion box with t qount ed

(11) Support Plate (for motor]

@,_, U (9) Connector

(12) Vertical Support Legs

(8) Rotor Shaft

(7) Bubble Shearing
Blades

Rubber Gasket
y (13) Release Chamber

{3) Annular Air
distributor

(5) Aeration £huinber
Base

(1) Air inlet /_I

{15) Aeration Chamber
inlet / outlet

\\__/-——-(IL)' Release Chamber
: o Shell
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baffl es. The latter conducts the gas-liquor m xture away fromthe i medi ate
"vicinity of the aerator, so that the aeration effect may be extended to a
wi der area. For purposes of a surface nounting in packaged aerobic biofilm
reactors, the dispersion-box nay be omtted. The gas-liquid stream would
then be jetted down the narrow react®r. Although the draw ngs show the

i npell er dianeter to be greater than that of the aeration chanber base,
this can be adjusted such that the dianeter of the top opening of the
aeration chanber cover 6 is the sane as that]@L t he aeration chanber base
5. The ratio of the dianeter of the aeratio ( anber base 5 to the rel ease
chanber 13 is between 4:1 to 3:1. The clegfance between the inpeller 7

Motor = pe
8 Inlet for Pipes
(12)——
| l (12)
8—|!
' -
gﬁgll::tr -—Air Tube
A \(L) Ml
[ -] / . 1 | :
B'_..__. g 7 g '“3 __B.
Bolt & nut/l :
] - / . z R E.
T m e 0
. ] ) |
0’ ; ' u
B -
S
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7 and the top of the rel ease chanber 13 is about 3 to 5 cm The ratio of
the height of the aeration chanber 4 to its dianeter may vary from1l:1 to
2:1. Asis seenin FIG 3, B-B (FIG 4) and L'-L' (FIG 5) sections,

t hree bl ades are nounted on the shaft 8. Each blade is nounted such that it
Is at between [err] and [err], preferagly to the horizontal, L'-L'
section. The bl ades have a sharp | eading edge and rotate on the horizontal
pl ane.: I n operation the inpeller 7 is rotated in the horizontal plane about
the shaft-8. The sharp blades not only draw m x liquor into the aeration.
chanber 4 and mix the liquid with the gas QUt al so

FIG.3 i

5 (8
%
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—
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FIG.4
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'serve to cut organic solids drawn in the aerator into smaller particles.

. The construction of the annular air distributor 3 is shown in FIG 6. This

is located within the aeration chanber base 5. Its-exact |location wthin

t he aeration chanber base may however be varied and nay be placed as far
down as the bottom of the aeration chanber base 5. FIG 7 shows how the

rel ease chanber 13 is supported within the rel ease chanber shell 14. In

- operation, the aerator is placed inla reactor of m xed l) uor, to be
aerated. The aerator 2 may be pI aceo - Aira Beleaswg+ ﬂgﬂmilgn%r nmount ed
fromthe top (FIG 8). [ FEEEERply. a bl ower 22, regul ated by a
flowreter 23 and (13)~ous |ni3ét 1. The inpeller is
driven by a variable speedNg included in the operating
unit 2. Rotating speeds /.

FIG.6

FIG.7
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hay'}angb froth zero, preferably 275, to 1200 rpm and nay be controlled by
the di ssol ved oxygen sensor 19 and neter 20. A continuous record of

di ssol ved oxygen levels may be 8 obtained with the recorder 21. The
oxygen transfer efficiency of the unit is influenced by both the inpeller's
rotating speed and rate of air supplys The air- liquid mxture is forced

out of the aerator in a dowward direction in top nmounted units. For a unit
nounted on the floor or a reactor, the air-liquid mxture is forced

(21)——% -
/(22)

(200—7¢
g ;
| 1\ { - | @ —a—
(19) (2)
— (16)
FIG.8
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into the di spefsion box and then horizontal ly ouyt—-By-—efotoy e
apparatus of the present invention, it is possi bIﬁ?Pﬁ‘; : tS_EFgETS ,_Sf_
efficiency of oxygen transfer. The foll owing redul SEEREeBhPAFRed 13 BAFES -
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- 3.96 0. 84 4. 86 Ceram ¢ diffuser
29.74 6.61 36. 65 Ceramc diffuser with 02 Note:

KLa = Oxygen transfer coefficient OR = Oxygen transfer rate OTE =
Oxygen transfer efficiency .
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'CLAI'MS 1. An apparatus for aeration of a fluid nmedium the apparatus
conprising an aeration chanber, a distributor for introducing an aeration
medi uminto said chanber, an inpeller positioned above said distributor, a
di scharge chanber positioned within the aeration chanber having an inlet
adj acent the inpeller and an outlet Qelow the distributor, the distributor
and aeration chanber being | ocated around the di scharge chanber, the

impel ler forcing fluid medi um downwards into the aeration chanber agai nst
the upward flow of aeration nmedium the aerated fluid nedium passing
through the inlet of the discharge chanber to the outlet thereof. 2. "An
apparatus according to Claiml, wherein tHe aeration chanber

FIG.3 )

5

FIG.5

FIG.4
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“and*di scharge chanber are coaxially positioned with the distributor formng
a substantially fluid fight barrier therebetween. 3. An appar at us
according to Claim1l or 2, wherein the dianmeter of the aeration chanber is
between three and four tines the dianeter of the discharge chanber. 4.

An apparatus according to Claiml, 2 or 3, wherein the distributor
conprises a spirally coiled pipe with a plurality of spaced apertures al ong
.the length thereof for discharge of the aeration nmedium 5. An appar at us

according to any preceding claim \l\lner ein tg?t@gé@@rpﬁw gpg

ompri sing a pl anar

FIG.6

FI1G.7
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‘spiral'ly coiled pipe with discharge apertures nmounted on an annul ar support
pl at e extendi ng between the aeration chanber and di scharge chanber bel ow
"the ends thereof. 10 6. An apparatus according to any one of the
preceding clains 2 to 5, wherein the aeration chanber and the di scharge
chanmber are forned by casings extendgng bel ow the distributor, the part of
t he casi ngs extending below the distributor conprising at |east 50% of the
overall length of the ' _

N — -
: > ///
20 A :
v
-
A1
9 P 3 ——é—— 7}
19 1
— 18
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casi ngs. 7. An apparatus according to any one of the preceding clains 2
to 6, wherein the aeration chanber and the di scharge chanber conprise
* casings extending the sane di stance beneath t enﬂ$ }ﬁi?qi BE@N An
apparatus according to any one of the preceding clra Eﬁ; erernjthe
aeration chanber is forned by a casingéﬁxtending he 4 disttibutor and
serving to support the discharge chanber. 9. An apparatus according to
any preceding claim wherein the height of the aeration chanber is twce
the dianmeter. 10.  An apparatus acABSdi o any preceding claim wherein
the inpeller blades have cutting | eading edges and the pitch angl e thereof
i s between [ er® recirculating mechanical aerator for feeding some gas, such as air or oxygen,

into the mixed liquor of a bioreactor is described (Fig. 8). The apparatus is formed of an
impeller and an annular air/gas distributor housed within an aeration chamber. The liquid
is drawn into the acration chamber by the rotating impeller and is mixed with air released
from the annular air distributor. The gas and liquid mixture is directed downwards
towards the bottom of the bioreactdr when the aerator is top mounted and used in biofilm
reactors. For bottom mounted aerators used in suspen_déd growth bioreactors, the gas-
liquid mixture is directed down through the release chamber and out through the
dispersion box. The apparatus is used in a continuous process which increases th; transfer
of oxygen into water, wastewater or slurries, providing efficient oxygen diffusion in
shallow liquid levels (down to 0.45m) by establishing strong agitation and a higher

pressure zone within the aeration chamber. -
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CLAIMS __DATE OF RECEIPT.%:7-1998

1. An apparatus for aeration of a fluid medium, the apparatus

comprising an aeration chamber, a diétributor for introducing an aeration
medium into said chamber, an impeller positioned above said distributor, a
discharge chamber positioned within the aeration chamber having an inlet
adjacent the impeller and an outlet below the distributor, the distributor and
aeration chamber being located around the discharge chamber, the impeller
forcing fluid medium downwards into the aeration chamber against the
upward flow of aeration medium, the aerated fluid medium passing through

the inlet of the discharge chamber to the outlet thereof.

2. An apparatus according to Claim 1, wherein the aeration chamber
and discharge chamber are coaxially positioned with the distributor forming a

substantially fluid fight barrier therebetween.

3. An apparatus according to Claim 1 or 2, wherein the diameter of the
aeration chamber is between three and four times the diameter of the

discharge chamber.

4. An apparatus according to Claim 1, 2 or 3, wherein the distributor
comprises a spirally coiled pipe with a plurality of spaced apertures along the

length thereof for discharge of the aeration medium.

5. An apparatus according to any preceding claim, wherein the aeration
chamber and discharge chamber comprise coaxial cylinders the ends of
which are positioned beneath the impeller, the distributor comprising a planar
spirally coiled pipe with discharge apertures mounted on an annular support
plate extending between the aeration chamber and discharge chamber below

the ends thereof.
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fL4'.' " An_apparatus—aceerding to any preceding claim wherein the height of

e di schar e chanber is between three to four tines the dianeter thereof.
mu i I U MEI ng to any preceding claim wherein the outlet of
the di s | udes baffles to produce |ateral deflection of the
aerated fluid medi um di scharged therefrom 16. A nmethod for the aeration
of a fluid mediumwherein the fluid mediumis directed downwardly by an
i npel | er agai nst an upward counterfl ow of aeration nediumdistributed from
the base of an aeration chanber, the aerated fluid mediumin the chanber
bei ng di schar@;ed ttﬁmagnar@tuwcr@dmgdpmmnetMdhalme@admgxglalmpéaﬂoéi and at
tdihgdt ggegf CE) 9‘-3 %{g}a@go%gg{] ion cﬁamber and the d%@ﬁgrrgaetc Sén];t())ér atrgefoup hed Bses herein
casings extending below the distributor, the part of the casings extending
below the distributor comprising at least 50% of the overall length of the

casings.

7. An apparatus according to any one of the preceding claims 2 to 6,
wherein the aeration chamber and the discharge chamber comprise casings

extending the same distance beneath the distributor.

8. An apparatus according to any one of the preceding claims, wherein
the aeration chamber is formed by a casihg extending below the distributor

and serving to support the discharge chamber.

9. An apparatus according to any preceding claim, wherein the height

of the aeration chamber is twice the diameter.

10. An apparatus according to any preceding claim, wherein the impeller
blades have cutting leading edges and the pitch angle thereof is between 30°
and 60°. '

11. An apparatus according to any preceding claim wherein the impeller

is driven by a variable speed motor.

12. An apparatus according to any preceding claim, wherein the ends of
the impeller blades are embraced by a casing integral with the aeration

chamber casing.

13. An apparatus according to Claim 12, wherein the impeller casing has

a greater diameter than the aeration chamber casing.‘
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arranged to function substantially as descri bed herein and as shown in the

acconpanying drawings.—18. A nethod for aeration of a fluid mediumcarried

out" substant ially as herein described and il ust rat ed.

A I|I|| (kI u

14. An apparatus according to any preceding claim, wherein the height

of the discharge chamber is between three to four times the diameter thereof.

15. An apparatus according to any preceding claim, wherein the outlet of
the discharge chamber includes baffles to produce lateral deflection of the

aerated fluid medium discharged therefrom.

16. .A method for the aeration of a fluid medium wherein the fluid medium
is directed downwardly by an impeller against an upward counterflow of |
aeration medium distributed from the base of an aeration chamber, the
aerated fluid medium in the chamber being discharged through an outlet

adjacent the hub of the impeller and at the top of the aeration chamber.

17. An apparatus for the purposes herein disclosed constructed and
arranged to function substantially as described herein and as shown in the

accompanying drawings.

18. A method for aeration of a fluid medium carried out substantially as

herein described and illustrated.

This is the replacement shaet

Date: 4’/7 (o' (Zl



