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WASTEWATER PURIFICATION APPARATUS AND PROCESS FOR
PURIFYING WASTEWATER

The invention relates to a wastewater purification apparatus and to a process
for purifying wastewater, in particular what is known as an SBR process.

Document EP 1 132 348 B1 discloses a wastewater purification apparatus and
a wastewater purification process for biological wastewater treatment. The
wastewater purification apparatus comprises an elongate tank which is divided
by means of partition walls into a plurality of treatment portions. A purification of
the wastewater takes place in the treatment portions in accordance with that is
known as the “Sequencing Batch Reactor” process (SBR process). To this end,
the wastewater is brought into contact, in a first treatment portion, with an acti-
vated sludge. The suspension formed from the wastewater and the activated
sludge is then aerated, in particular in a second treatment portion. Lastly, the
suspension is neither aerated nor moved in a third treatment portion. The
treated water is removed as supernatant by means of a decanter. The SBR pro-
cess is usually performed in batches.

In the wastewater purification apparatus known from EP 1 132 348 B1 the mov-
able partition walls are made of a waterproof, flexible film. Such a film is not par-
ticularly durable. In order to transfer the wastewater from one treatment portion
into the next, pumps and lines are necessary. The treatment efficiency of the

known wastewater purification apparatus is not too great.

JP2006255514 A discloses another water treatment system in the prior art.

The object of the invention is to overcome the disadvantages according to the
prior art. In particular, a wastewater purification apparatus and a process are
described which enable a purification of wastewater with an improved efficiency.
The wastewater purification apparatus and the process should in particular also

enable a continuous purification of wastewater.
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This object is achieved by the features of claims 1 and 8. Expedient embodi-
ments of the invention will become clear from the features of the dependent

claims.

In accordance with the invention a wastewater purification apparatus for purify-

ing wastewater is proposed, comprising:

an elongate tank, which, on its first narrow side, has an inflow for feeding

wastewater,

a first vertical agitator with a first hyperboloid agitator body attached to a vertical
first agitator shaft, wherein the first vertical agitator is provided in a first treat-

ment portion downstream of the inflow on the first narrow side,

a second vertical agitator with a second hyperboloid agitator body attached to a
vertical second agitator shaft, wherein the second vertical agitator is provided in
a second treatment portion downstream of the first vertical agitator,

an aeration device with a fan for aerating wastewater received in the tank,

a first drive device for rotating the first hyperboloid agitator body in a first rota-

tion direction,

a second drive device for rotating the second hyperboloid agitator body in a
second rotation direction, which is opposite the first rotation direction, and

a decanter, which is provided for discharging purified wastewater in a third treat-
ment portion on a second narrow side, which is opposite the first narrow side.

In the sense of the present invention the wastewater flows from the inflow on

the first narrow side to the decanter on the second narrow side. Based on this
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flow direction, the first vertical agitator is arranged downstream of the inflow,
and the second vertical agitator is arranged downstream of the first vertical agi-
tator. Each of the vertical agitators has a hyperboloid agitator body as agitator
body. As a hyperboloid agitator body rotates, a flow forms which is directed
along the agitator shatft in the direction of the hyperboloid agitator body. The
flow deflects at the surface of the hyperboloid agitator body in a substantially
horizontal direction. At a certain distance from the peripheral edge of the hyper-
boloid agitator body, the flow then deflects again in a vertical direction towards
the surface of the wastewater. The flow then runs approximately parallel to the
surface and then deflects again in the direction of the agitator shaft. A circulat-
ing flow thus forms as a result of the effect of the vertical agitator. The flow addi-
tionally rotates axially about the agitator shaft in accordance with the rotation di-
rection of the agitator shaft. Since the first vertical agitator and the second verti-
cal agitator are operated with a different rotation direction, a zone forms be-
tween the successive vertical agitators, in which zone the flow is directed sub-
stantially vertically upwardly in the direction of the surface of the wastewater.
There, the flow divides and passes back into the respective treatment portions.
Due to the use of two vertical agitators rotating in opposite directions, as pro-
posed in accordance with the invention, it is thus possible to create treatment
portions in which wastewater may be subjected to different treatment steps,
without having to provide partition walls in an elongate tank. For example, the
wastewater may be brought into contact with a high concentration of activated
sludge in the first treatment portion. In the second treatment portion the
wastewater may be brought into contact with a lower concentration of activated
sludge and may also be aerated, preferably simultaneously. The aeration may
be varied in the treatment portions. The intensity of the aeration and the rotary
speed of the hyperboloid agitator bodies may also be varied in the treatment
portions.

The proposed wastewater purification apparatus enables an efficient purification
of wastewater. It also enables a continuous or quasi continuous process se-

quence. Pumps and lines for transferring the treated wastewater from one
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treatment portion into the next are not necessary. A transfer of the treated
wastewater from one treatment portion into the next may be controlled by a suit-
able controller of the rotary speed of the vertical agitators, of the amount of
wastewater fed through the inflow, and/or of the amount of wastewater removed

by means of the decanter.

In accordance with an advantageous embodiment, first transport ribs provided
on an upper side of the hyperboloid agitator body have a first curvature, and
transport ribs provided on a further upper side of the second hyperboloid agita-
tor body have a second curvature, which is opposite the first curvature. Due to
the proposed embodiment of the transport ribs, the stirring efficiency and in par-
ticular the formation of the circulating flow may be improved. The ribs may also
be formed in a straight line. In this case the first transport ribs have a first angle
relative to the radial direction and the second transport ribs have an opposite,

second angle relative to the radial direction.

In accordance with a particularly advantageous embodiment, at least one of the
hyperboloid agitator bodies is formed as a hollow body and has a central aper-
ture for the passage of air as well as aeration apertures. The agitator shaft may
be formed as a hollow shaft for feeding air to the central aperture. Furthermore,
the drive device may have a transmission with a hollow transmission shaft, one
end of which is connected to the fan and the other end of which is connected to
the hollow shaft. In accordance with the proposed embodiment the hyperboloid
agitator body is used both for stirring and for aerating the wastewater. A plurality
of hyperboloid agitator bodies, or all of them, are expediently formed as hollow
bodies for aerating the wastewater.

Of course, it may also be that the aeration device comprises at least one perfo-
rated air feed line, which is supported on a base of the tank and which is con-
nected to the fan. Devices which comprise a plurality of perforated air feed lines
may also be provided. Devices of this kind are known in general in accordance
with the prior art.
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In accordance with a further embodiment a plurality of first vertical agitators are
provided successively in the flow direction in the first treatment portion and/or a
plurality of second vertical agitators are provided successively in the flow direc-
tion in the second treatment portion, wherein the hyperboloid agitator bodies of
successive agitators are rotated in each case with opposite rotation directions.

The proposed embodiment is suitable in particular for long treatment tanks and

for the treatment of large amounts of wastewater.

The treatment tank may also be embodied such that a plurality of vertical agita-
tors are arranged in a direction perpendicular to the flow direction. If vertical agi-
tators are arranged adjacently in a direction perpendicular to the flow direction,
they are preferably each operated with the same rotation direction.

In accordance with an advantageous embodiment the hyperboloid agitator body
is configured as a hollow body. It expediently has a central aperture for feeding
air and also air outlet openings. The agitator shaft may be formed as a hollow
shaft for feeding air to the central aperture. A drive device may have a transmis-
sion with a hollow transmission shaft, one end of which is connected to the fan
and the other end of which is connected to the hollow shaft. The wastewater
may be efficiently aerated by means of the proposed hyperboloid agitator body.
It is in particular not necessary to lay aeration lines on the base of the tank.

In accordance with a further provision of the invention, a process for purifying
wastewater, in particular an SBR process, is proposed, comprising the following

steps:
providing a wastewater purification apparatus according to the invention,
wherein an activated sludge is provided in the first and in the second treatment

portion,

feeding wastewater through the inflow,
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stirring a suspension formed from the wastewater and the activated sludge by
means of a first vertical agitator in the first treatment portion, wherein the first
agitator body rotates at a predefined first rotary speed in the first rotation direc-
tion and the suspension is aerated by means of the aeration device,

stirring the suspension by means of the second vertical agitator, wherein the
second agitator body rotates at a predefined second rotary speed in the second
rotation direction and the suspension is aerated by means of the aeration de-

vice,

leaving the suspension to rest in the third treatment portion, wherein it is neither
stirred nor aerated by means of the aeration device, and

decanting the supernatant by means of the decanter.

The proposed process enables a particularly efficient purification of wastewater.
Due to the proposed opposite rotation directions of the successive agitators, it is
possible to subject the wastewater to different conditions in the treatment por-
tions thus formed. For example, in the first treatment portion the wastewater
may be brought into contact with a high concentration of activated sludge,
whereas in the second treatment portion the wastewater may be brought into
contact with an elevated concentration of air. The process may be performed
both as a batch process and as a continuous or quasi continuous process.

The first rotary speed is preferably selected to be slower than the second rotary
speed. It is thus possible for the wastewater to be brought into contact in the
first treatment portion with a high concentration of activated sludge. In particu-
lar, an undesirable transport of activated sludge from the first treatment portion
into the second treatment portion may be reduced or eliminated.
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If a plurality of first vertical agitators are provided in the first treatment portion,
the first rotary speeds thereof may also be selected to be different. For exam-
ple, the first rotary speed may become quicker in the downstream direction.
Similarly, if a plurality of second vertical agitators are provided in the second
treatment portion, it is also possible for the second rotary speeds to be selected
to be different. The second rotary speeds may decrease in the direction of the
third treatment portion. This assists the desired separation of the suspension in
the third treatment portion into the activated sludge and into treated wastewater.

The first rotary speed is advantageously selected such that a concentration of
activated sludge in a base-side, lower half of the suspension is higher than in a
surface-side, upper half. The wastewater may thus be brought into contact in
the base-side, lower half with a particularly high concentration of activated

sludge.

In the first treatment portion there is provided a plurality of first vertical agitators
arranged successively in the flow direction and/or in the second treatment por-
tion there is provided a plurality of second vertical agitators arranged succes-
sively in the flow direction, wherein the hyperboloid agitator bodies of directly
successive vertical agitators are rotated in each case in opposite directions. A
predefined holding time of the wastewater in the various treatment portions may
thus be ensured.

In accordance with a particularly advantageous embodiment, the wastewater is
fed continuously. However, it is also possible for the wastewater to be fed se-
quentially. In this case the process may be carried out in accordance with the

SBR process.

In the SBR process the wastewater is stirred in a plurality of successive steps. It
may be aerated simultaneously in one or more steps. However, it is also possi-

ble to aerate the wastewater without it being stirred simultaneously.
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In a further step the wastewater is stirred merely at low intensity. In this step it is

not aerated. The step is used for sedimentation.

In a further step the wastewater is stirred at most at low intensity in the first
treatment portion. In this step the wastewater is decanted in the third treatment

portion.

In all of the aforementioned steps, wastewater may be fed continuously to the
treatment tank through the inflow. The decanting may also be performed contin-

uously.

In order to carry out the SBR process, further steps may be added to the pro-
cess according to the invention, in which further steps the wastewater is in par-
ticular merely stirred, but not aerated.

The suspension advantageously is neither stirred nor aerated by means of the
aeration device during the step in which it is left to rest in the second treatment
portion. Furthermore, the suspension also may be neither stirred nor aerated by
means of the aeration device during the step in which it is left to rest in the first
treatment portion. The step of leaving the suspension to rest is thus acceler-
ated. The efficiency of the process may thus be further increased.

Exemplary embodiments of the invention will be explained in greater detail with
reference to the drawings, in which:

Fig. 1 shows a schematic plan view of a first wastewater purification ap-
paratus,

Fig. 2 shows a schematic sectional view according to Fig. 1,

Fig. 3 shows a schematic plan view of a second wastewater purification

apparatus,
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Fig. 4 shows a sectional view according to Fig. 3,

Fig. 5 shows a schematic plan view of a first hyperboloid agitator body,

Fig. 6 shows a schematic plan view of a second hyperboloid agitator
body,

Fig. 7 shows a partially broken-open perspective view of a third hyperbo-
loid agitator body,

Fig. 8 shows a plan view of an upper shell,

Fig. 9 shows a view from below according to Fig. 8,

Fig. 10 shows a plan view of a lower shell,

Fig. 11 shows a view from below according to Fig. 10, and

Fig. 12 shows a schematic sectional view through a motor and a transmis-

sion.

Fig. 1 and 2 show views of a first wastewater purification apparatus. The first
wastewater purification apparatus comprises an elongate tank 1, which has an
inflow 2 on its first narrow side S1 for feeding wastewater. On a second narrow
side S2, which is opposite the first narrow side S1, there is provided a decanter
3 for discharging purified wastewater. A first long side of the tank 1 is denoted
by L1; an opposite, second long side is denoted by L2. Downstream of the in-
flow, a first vertical agitator 4 is provided, which has a first hyperboloid agitator
body 6 on a first agitator shaft 5. Reference sign 7 denotes a second vertical
agitator, which has a second hyperboloid agitator body 9 on a second agitator
shaft 8.
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The first vertical agitator 4 has a first drive device (not shown here), by means
of which the first hyperboloid agitator body 6 is rotatable in an anticlockwise di-
rection in plan view. The second vertical agitator 7 is provided with a second
drive device (not shown here), by means of which the second hyperboloid agita-

tor body 9 is rotatable in a clockwise direction.

In the case of the second wastewater purification apparatus shown schemati-
cally in Fig. 3 and 4, two first vertical agitators 4a, 4b are provided in succession
in a flow direction directed from the inflow 2 to the decanter 3, followed by two
second vertical agitators 7a, 7b. The first drive devices (not shown here) of the
first vertical agitators 4a, 4b are designed such that the hyperboloid agitator
bodies 6a, 6b of the vertical agitators are rotated in opposite directions. Simi-
larly, the second drive devices (not shown here) are designed such that the sec-
ond hyperboloid agitator bodies 9a, 9b are also rotated in opposite directions.
The first hyperboloid agitator body 6b of the first vertical agitator 5b is advanta-
geously rotated oppositely to the second hyperboloid agitator body 9a of the
second vertical agitator 7a. Consequently, in this advantageous embodiment,
successive hyperboloid agitator bodies 6a, 6b, 9a, 9b are rotated in each case
in opposite directions.

At least one first vertical agitator 4, 4a, 4b is arranged in a first treatment portion
A of the tank 1 provided downstream of the inflow 2. At least one second verti-
cal agitator 7, 7a, 7b is arranged in a second treatment portion B provided
downstream of the first treatment portion A. There is no vertical agitator ar-
ranged here in a third treatment portion C following on downstream from the
second treatment portion B. The decanter 3 is situated in said third treatment
portion. However, it may also be that at least one vertical agitator is likewise
provided in the third treatment portion C.

Aeration devices (not shown here) are provided in the first treatment portion A
and in the second treatment portion B. These devices may be perforated feed
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lines laid on the base F of the tank 1. In accordance with a specific preferred
embodiment, the air is fed through the hyperboloid agitator bodies 6, 6a, 6b, 9,
9b, 9a, which are preferably formed as hollow bodies.

The proposed wastewater purification apparatuses function as follows:

The rotation of one of the hyperboloid agitator bodies 6, 6a, 6b, 9, 9a, 9b results
in a flow that is directed from a surface O of a wastewater W received in the
tank 1 along the vertical agitator shaft 5, 8 to an upper side of the hyperboloid
agitator body 6, 6a, 6b, 9, 9a, 9b. The flow then deflects parallel to the upper
side of the hyperboloid agitator body 6, 6a, 6b, 9, 9a, 9b in a substantially hori-
zontal direction. It then deflects further and is directed again to the upper side
O. On the whole, a circulating flow directed from the upper side O to a base F of
the tank 1 is created.

As can be seen in particular from Fig. 2 and 4, flow sections are formed during
the operation of adjacent vertical agitators 4, 4a, 4b, 7, 7a, 7b, which flow sec-
tions are delimited by the upstream flows resulting between two successive ver-
tical agitators 4, 4a, 4b, 7, 7a, 7b from the base F in the direction of the surface
O and the two longitudinal sides L1 and L2 of the tank 1. Only a small exchange
of a suspension formed from the wastewater W and an activated sludge occurs
between successive flow sections. The exchange or transport of the suspension
from the inflow 2 to the decanter 3 may be controlled by one or more of the fol-

lowing parameters:

amount of wastewater W fed through the inflow 2 per unit of time,

- rotary speed of the first and/or second vertical agitators 4, 4a, 4b, 7, 7a,
7b,

- amount of the purified wastewater W removed per unit of time by means

of the decanter 3.
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Fig. 5 shows, by way of example, a plan view of an upper side O1 of the first hy-
perboloid agitator. First transport ribs 10 extend on the first upper side O1 and
run from the first agitator shatft 5 firstly in the radial direction to the peripheral
edge U of the first hyperboloid agitator body 6. The first transport ribs 10, follow-
ing a first curvature, then deflect in a tangential direction towards the peripheral

edge U.

Fig. 6 shows a plan view of a further upper side of the second hyperboloid agi-
tator body 7. There, second transport ribs 11 extend from the second agitator
shaft 8 again in the radial direction and deflect towards the peripheral edge U in
accordance with a second curvature in a tangential direction. The first curvature
is opposite the second curvature. Due to the different embodiment of the first
transport ribs 10 and the second transport ribs 11, the first hyperboloid agitator
body 5 is suitable in particular for a rotation in an anticlockwise direction,
whereas the second hyperboloid agitator body 7 is suitable for a rotation in a
clockwise direction. A particularly efficient circulating flow from the base F to the
surface O may be generated with use of hyperboloid agitator bodies 6, 7.

Fig. 7 to 11 show an advantageous embodiment of the hyperboloid agitator

bodies.

In Fig. 7 a hyperboloid agitator body is mounted on a hollow agitator shaft 12.
The hyperboloid agitator body has a central connection portion denoted by ref-
erence sign 13. The connection portion 13 has a central aperture 14 for the pas-

sage of air.

Reference sign 16 denotes an upper shell, with transport ribs 17 extending from
the first upper side O1 thereof. Reference sign 18 denotes a lower shell, with
walls 19 extending from the second upper side O2 thereof. Reference sign 20
denotes an insert which is provided downstream of the aperture 14 and an air
distribution space 15. The insert 20 is formed in the manner of a conical beaker

and has a plurality of air distribution apertures 21 on its peripheral wall. Each of
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the air distribution apertures 21 leads into an air channel 22 formed by adjacent
walls 19 and the upper shell 16 and the lower shell 18. Shearing ribs 23 are
mounted on a second underside U2 of the lower shell 18 and on the peripheral
edge thereof.

Fig. 8 shows a plan view of the first upper side O1 of the upper shell. The
transport ribs 17 extending from the first upper side O1 are visible and run from
the aperture 14 firstly in a radial direction and then towards the peripheral edge
U in a tangential direction. The insert 20 arranged downstream of the aperture
14 and having the air distribution apertures 21 is also conceivable.

Fig. 9 shows a view from below according to Fig. 8. The transport ribs 17 in the
form of indentations are visible on a first underside U1 of the upper shell 16.

Fig. 10 shows a plan view of the second upper side O2 of the lower shell 18.
The lower shell 18 is closed in its centre, i.e. opposite the aperture 14 provided
in the upper shell 16.The walls 19 extend from the second upper side O2. The
walls 19 — similarly to the transport ribs 17 — run from the centre firstly in a radial
direction and then deflect in a substantially tangential direction towards the pe-
ripheral edge U. A plurality of retaining devices 24 are situated on the peripheral
edge U and form indentations in the second upper side O2. The retaining de-
vices 24 are used — as can be seen in particular in conjunction with Fig. 11 ex-

plained below — to receive and fasten the shearing ribs 23.

Fig. 11 shows a view from below according to Fig. 10. The walls 19 are visible
in the form of indentations on a second underside U2 of the lower shell. The re-
taining devices 24, by contrast, extend from the second underside U2. Refer-
ence is also made in this regard to Fig. 7. An air outlet opening 25 is provided
between each two adjacent retaining devices 24 or two adjacent shearing ribs
23.



10

15

20

25

30

DK/EP 3938322 T3

14

Fig. 12 shows a schematic sectional view through a transmission 27 which is
connected in terms of drive to a motor 26. The transmission 27 has a hollow
transmission shaft 28, the first end of which is connected to an air feed line 29.
A fan connected to the air feed line 29 is not shown here. A second end E2 of
the hollow transmission shaft 28 is connected to the hollow agitator shaft 12. As
can be seen from Fig. 7, a third end E3 of the hollow agitator shaft 12 is con-

nected to the hyperboloid agitator body shown in Fig. 7 to 11.

The stirring and gassing device resulting in particular from Fig. 7 to 12 may be
mounted for example on a crossbeam or bridge 30 (see Fig. 12) which spans

the tank 1 between the two long sides L1 and L2 thereof.

A process for purifying wastewater, in particular an SBR process, can be carried
out particularly efficiently with the proposed wastewater purification apparatus.

In order to carry out the process, a predefined amount of activated sludge is
added to a wastewater W situated in the tank 1 in the first treatment portion A.
The at least one first vertical agitator 4, 4a, 4b is rotated at a predefined first ro-
tary speed, such that a suspension forms from the wastewater W and the acti-
vated sludge. At the same time, the at least one second vertical agitator 7, 7a,
7b is rotated at a second rotary speed. The second rotary speed is advanta-
geously quicker than the first rotary speed. Consequently, and in particular due
to the opposite rotation directions of the successive vertical agitators, a suspen-
sion with a high concentration of activated sludge forms in the first treatment
portion A, and a suspension with a lower concentration of activated sludge
forms in the second treatment portion B.

During operation of the vertical agitators, the suspension is circulated in accord-
ance with the flow direction shown in Fig. 2 and 4. In so doing, the suspension

is aerated, advantageously simultaneously. Consequently, microorganisms con-
tained in the activated sludge are fed. The microorganisms break down organic

impurities in the wastewater.
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In the third treatment portion C the suspension rests. The suspension may,
however, also be stirred slowly by means of at least one (not shown here) third
vertical agitator in the third treatment portion C. There, it usually has an even
lower concentration of activated sludge than in the second treatment portion B.
In the third treatment portion C a supernatant formed from treated wastewater
forms and is removed by means of the decanter 3. During the decanting pro-
cess, the at least one third vertical agitator is expediently switched off.

The proposed method may advantageously be performed continuously by feed-
ing wastewater constantly through the inflow 2 and discharging a corresponding

amount of treated wastewater through the decanter 3.

The proposed method, however, may also be carried out conventionally in the
form of an SBR process. To this end the first vertical agitators 4, 4a, 4b and
second vertical agitators 7, 7a, 7b are operated only temporarily. During the
stoppage times of the vertical agitators 4, 4a, 4b, 7, 7a, 7b, a supernatant
formed from treated wastewater forms in the treatment portion C and may then

be removed by means of the decanter 3.
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List of reference signs

1
2

3

4, 4a, 4b
5, ba, 5b
6, 6a, 6b
7,7a,7b
8, 8a, 8b
9,9a, 9
10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

tank

inflow

decanter

first vertical agitator
first agitator shaft

first hyperboloid agitator body

second vertical agitator
second agitator shatft

second hyperboloid agitator body

first transport ribs
second transport ribs
agitator shaft
connection portion
aperture

air distribution space
upper shell

transport rib

lower shell

wall

insert

air distribution aperture
air channel

shearing rib

retaining device

air outlet opening
motor

transmission

hollow transmission shaft
air feed line

float
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ST

S2

U1
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first treatment portion
second treatment portion
third treatment portion
first end

second end

third end

base

first long side

second long side
surface

first upper side
second upper side
first narrow side
second narrow side
peripheral edge

first underside

second underside

wastewater

DK/EP 3938322 T3



DK/EP 3938322 T3

18

Patentkrav

1. Spildevandsrensningsanordning til rensning af spildevand (W), omfattende

et langstrakt bassin (1), som pa sin forste smalle side (S1) har en tilledning
(2) til tilfersel af spildevand (W),

et forste vertikalrgreveerk (4, 4a, 4b) med et forste hyperboloide-rerelegeme
(6, 6a, 6b) anbragt pa en vertikal forste omrgrer (5, 5a, 5b), hvor det forste
vertikalrgreveerk (4, 4a, 4b) er tilvejebragt i et forste behandlingsafsnit (A)
pa den fprste smalle side (S1) nedstrems for tilledningen (2),

et andet vertikalrgreveerk (7, 7a, 7b) med et andet hyperboloide-rerelegeme
(9, 9a, 9b) anbragt pa en vertikal anden omrarer (8, 8a, 8b), hvor det andet
vertikalrgreveerk (7, 7a, 7b) er tilvejebragt i et andet behandlingsafsnit (B)
nedstrgms for det forste vertikalrgreveerk (4, 4a, 4b),

en ventilationsanordning med en bleeser til ventilering af spildevandet (W)
optaget i bassinet (1),

en forste drivanordning til rotering af det ferste hyperboloide-rorelegeme (6,
6a, 6b) i en farste omdrejningsretning,

en anden drivanordning til rotering af det andet hyperboloide-rgrelegeme (9,
9a, 9b) i en anden omdrejningsretning modsat den forste omdrejningsretning,
0g

en dekanter (3), som er tilvejebragt til at foere renset spildevand (W) vaek i et
tredje behandlingsafsnit (C) pa en anden smal side (S2) modsat den forste

smalle side (S1).

2. Spildevandsrensningsanordning ifelge krav 1, hvor fgrste transportribber (10)
anbragt pa en overside af det fgrste hyperboloide-rgrelegeme (6, 6a, 6b) har en
forste krumning, og yderligere transportribber (11) anbragt pa en yderligere over-
side af det andet hyperboloide-rorelegeme (9, 9a, 9b) har en anden krumning mod-

sat den fgrste krumning.

3. Spildevandsrensningsanordning ifelge et af de foregaende krav, hvor i det mind-
ste et af hyperboloide-rgrelegemerne (6, 6a, 6b, 9, 9a, 9b) er udformet som et hult
legeme, har en central gennembrydning (14) til tilfersel af luft samt luftudstrom-

ningsabninger (25).
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4. Spildevandsrensningsanordning ifelge krav 3, hvor omrereren (5, 5a, 5b, 8, 8a,
8b) er udformet som hul omrarer til tilfersel af luft til den centrale gennembrydning
(14).

5. Spildevandsrensningsanordning ifglge krav 4, hvor drivanordningen har et gear
(27) med en hul gearomroerer (28), hvis ene ende er forbundet med bleeseren, og

hvis anden ende er forbundet med den hule omrerer.

6. Spildevandsrensningsanordning ifelge et af de foregaende krav, hvor ventilati-
onsanordningen har i det mindste en perforeret lufttilfarselsledning, som statter pa

en bund (F) af bassinet (1), hvilken lufttilferselsledning er forbundet med blaeseren.

7. Spildevandsrensningsanordning ifalge et af de foregdende krav, hvor der i det
fgrste behandlingsafsnit (A) er tilvejebragt flere forste vertikalrgreveerker (4, 4a,
4b) efter hinanden i stremretningen og/eller i det andet behandlingsafsnit (B) er
tilvejebragt flere yderligere vertikalrereveerker (7, 7a, 7b) efter hinanden i strom-
retningen, hvor hyperboloide-rgrelegemerne (6, 6a, 6b, 9, 9a, 9b) i vertikalrore-
veerker (4, 4a, 4b, 7, 7a, 7b) lige efter hinanden hver roteres med modsat omdrej-

ningsretning.

8. Fremgangsmade til rensning af spildevand, seerligt SBR-metoden, omfattende

fglgende trin:

at tilvejebringe en spildevandsrensningsanordning ifalge et af de foregaende
krav, hvor der i det fgrste (A) og i det andet behandlingsafsnit (B) er tilveje-
bragt aktiveret slam,

at tilfere spildevand (W) via tilledningen (2},

at omrgre en suspension dannet af spildevandet (W) og det aktiverede slam
ved hjeelp af et forste vertikalrerevaerk (4, 4a, 4b) i det forste behandlingsaf-
snit (A), hvor det forste hyperboloide-rorelegeme (6, 6a, 6b) roteres med en
forhandsdefineret forste rotationshastighed i den ferste omdrejningsretning,
0g suspensionen ventileres ved hjeelp af ventilationsanordningen,

at omrgre suspensionen ved hjeelp af det andet vertikalrgreveerk (7, 7a, 7b),
hvor det andet hyperboloide-ragrelegeme (9, 9a, 9b) roteres med en forhands-
defineret anden rotationshastighed i den anden omdrejningsretning, og su-
spensionen ventileres ved hjeelp af ventilationsanordningen,

at lade suspensionen sta i tredje behandlingsafsnit (C), hvor der hverken
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omrgres eller ventileres ved hjaelp af ventilationsanordningen, og

at dekantere supernatanten ved hjaelp af dekanteren (3).

9. Fremgangsmade ifolge krav 8, hvor den ferste rotationshastighed er valgt til at

vaere mindre end den anden rotationshastighed.

10. Fremgangsmade ifalge krav 8 eller 9, hvor den fgrste rotationshastighed er
valgt saddan, at en koncentration af aktiveret slam i en bundsidig nederste halvdel

af suspensionen er stgrre end i den overfladesidige gverste halvdel.

11. Fremgangsmade ifglge et af kravene 8 til 10, hvor der i det forste behandlings-
afsnit (A) er tilvejebragt flere forste vertikalrgreveerker (4, 4a, 4b) efter hinanden
i stremretningen og/eller i det andet behandlingsafsnit (B) er tilvejebragt flere yder-
ligere vertikalrgreveerker (7, 7a, 7b) efter hinanden i stromretningen, hvor hyper-
boloide-rgrelegemerne (6, 6a, 6b, 9, 9a, 9b) i vertikalrgreveerker (4, 4a, 4b, 7, 7a,

7b) lige efter hinanden hver roteres med modsat omdrejningsretning.

12. Fremgangsmade ifolge et af kravene 8 til 11, hvor spildevandet tilfares konti-

nuerligt.

13. Fremgangsmade ifplge et af kravene 8 til 11, hvor spildevandet tilfares sekven-
tielt.

14. Fremgangsmade ifplge et af kravene 8 til 13, hvor suspensionen i forbindelse
med trinnet, hvor den lades sta, i andet behandlingsafsnit (B) og/eller tredje be-
handlingsafsnit (C) hverken omreres eller ventileres ved hjeaelp af ventilationsan-

ordningen.

15. Fremgangsmade ifplge et af kravene 8 til 14, hvor suspensionen i forbindelse
med trinnet, hvor den lades std, i farste behandlingsafsnit (A} hverken omrares

eller ventileres ved hjeaelp af ventilationsanordningen.
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