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Description

FIELD AND BACKGROUND OF THE INVENTION

[0001] The present invention relates to a method and
a system for aerating wastewater. The invention is par-
ticularly useful for aerating wastewater in the treatment
of the wastewater for re-use, and is therefore described
below with respect to such an application.

[0002] The activated sludge process of wastewater
treatmentis an aerobic, suspended-growth, process that
maintains a relatively high population of microorganisms
(biomass) by recycling settled biomass back to the treat-
ment process. The biomass converts soluble and colloi-
dal biodegradable organic matter and some inorganic
compounds into cell mass and metabolic end products.
The biomass is separated from the wastewater through
settling in a settling tank, or clarifier, for recycling or wast-
ing to sludge handling processes.

[0003] Preliminary treatment to remove settleable sol-
ids and floatable materials is usually provided by a septic
tank or other primary treatment device. Most onsite de-
signs are capable of providing significant ammonia oxi-
dation and effective removal of organic matter.

[0004] Abasicsystem consists typically of the following
interrelated components:

1. an aeration tank or basin;

2. an oxygen source and equipment to disperse at-
mospheric or pressurized air or oxygen into the aer-
ation tank at a rate sufficient to always maintain pos-
itive dissolved oxygen;

3. a means to appropriately mix the aeration basin
and ensure suspension of the biomass (usually ac-
complished by the aeration system); and

4. a settling tank or clarifier to separate the biomass
from the treated effluent and collect settled biomass
for recycling to the aeration basin.

[0005] However, in the existing wastewater treating
systems the amount of oxygen capable of being dis-
solved in the water is limited, thus limiting the biomass
growth and the capacity and rate of wastewater treat-
ment.

[0006] A number of techniques have been proposed
in the patent literature for increasing the amount of oxy-
gen dissolved in the wastewater being treated in order
to enhance the biomass growth. For example, US Patent
6,153,099 describes an apparatus including a series of
open vessels each equipped with a nozzle for discharg-
ing a spray of the wastewater into the respective vessel.
US Patents 4,274,959 and 4,369,111 describe systems
including pressurized containers for aerating the waste-
water.

[0007] US 3,926,588 A discloses a method of aerating
a liquid comprising:

- introducing the liquid into a primary pressurizable
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aeration tank;

- pumping liquid from the primary pressurizable aer-
ation tank into a secondary pressurizable aeration
chamber;

- aerating the liquid in the secondary pressurizable
aeration chamber;

- recirculating aerated liquid from said secondary
pressurizable aeration chamber back to said primary
pressurizable aeration tank.

[0008] US 3,772,188 A discloses a method of aerating
a liquid comprising

- introducing the liquid into a primary pressurizable
aeration tank;

- transferring the liquid from the primary pressurizable
aeration tank into a secondary pressurizable aera-
tion chamber;

- aerating the liquid in the secondary pressurizable
aeration chamber;

- recirculating aerated liquid from said secondary
pressurizable aeration chamber back to said primary
pressurizable aeration tank.

[0009] Finally, US 6,106,716 A discloses a method of
aerating a liquid comprising

- introducing the liquid into a primary aeration tank;

- pumping the liquid from the primary aeration tank
into a secondary aeration chamber;

- aerating the liquid in the secondary aeration cham-
ber;

- recirculating aerated liquid from said secondary aer-
ation chamber back to said primary aeration tank.

OBJECTS AND BRIEF SUMMARY OF THE PRESENT
INVENTION

[0010] An object of the present invention is to provide
is a novel method and system for the aeration of a liquid
having a number of advantages, as will be described
more particularly below.

[0011] According to the present invention, there is pro-
vided a method of aerating a liquid comprising

- introducing the wastewater into a primary pressuriz-
able aeration tank, wherein the level of wastewater
in said primary pressurizable aeration tank is con-
trolled to maintain a pressurized air region at the up-
per end thereof;

- pumping wastewater from said primary pressuriza-
ble aeration tank into a secondary pressurizable aer-
ation chamber;

- aerating the wastewater in the secondary pressuriz-
able aeration chamber, wherein the wastewater in
the secondary pressurizable aeration chamber is
aerated by:
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introducing compressed air into said secondary
pressurizable aeration chamber to produce an
atmosphere of compressed air therein;
pumping wastewater into said atmosphere of
compressed airin said secondary pressurizable
aeration chamber; and

atomizing the wastewater pumped into said at-
mosphere of compressed air in said secondary
pressurizable aeration chamber, wherein the
wastewater is atomized by directing a jet of the
wastewater against a splatter plate; and

- recirculating aerated wastewater from said second-
ary pressurizable aeration chamber back to said pri-
mary pressurizable aeration tank, wherein the
wastewater circulated from said secondary pressur-
izable aeration chamber back to said primary pres-
surizable aeration tank is atomized in said pressu-
rized air region of said primary pressurizable aera-
tion tank to further enhance the aeration thereof.

[0012] According to a particularly important feature in
the preferred embodiment of the invention described be-
low, the return path through which aerated liquid is cir-
culated back to the primary pressurizable aeration tank
has a cross-sectional area smaller than that of the feed
path through which the liquid is pumped into the second-
ary pressurizable aeration chamber such as to pressurize
the secondary pressurizable aeration chamber to a pres-
sure greater than that in the primary pressurizable aer-
ation tank, and thereby (a) to enhance the aeration of the
liquid in the secondary pressurizable aeration chamber,
and (b) to supply the energy for recirculating the aerated
liquid back to the primary pressurizable aeration tank.
[0013] According to a still further in the described pre-
ferred embodiment, the liquid is pumped into the second-
ary pressurizable aeration chamber and recirculated
back to the primary pressurizable aeration tank at a rate
to change the volume of the secondary pressurizable aer-
ation chamber a plurality of times per hour.

[0014] According to a still further feature in the de-
scribed preferred embodiment, the splatter plate is of an
inverted-V configuration having a pair of sides converg-
ing towards an apex, and the liquid is directed against
the inner surface of one side of the splatter plate towards
the apex.

[0015] According to another aspect of the present in-
vention, there is provided a system for aerating a liquid
comprising:

- aprimary pressurizable aeration tank, wherein said
primary pressurizable aeration tank includes a
wastewater level control to maintain a pressurized
air region at the upper end of said tank;

- asecondary pressurizable aeration chamber;

- an aerator for aerating the wastewater in said sec-
ondary pressurizable aeration chamber, wherein
said aerator for aerating the wastewater in the sec-
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ondary pressurizable aeration chamber comprises:

a source of compressed air for introducing com-
pressed air into said secondary pressurizable
aeration chamber to produce an atmosphere of
compressed air therein; and

an atomizer in said secondary pressurizable
aeration chamber for atomizing the wastewater
pumped into said atmosphere of compressed in
said secondary pressurizable aeration cham-
ber, wherein said atomizer comprises a splatter
plate in said atmosphere of compressed air in
said secondary pressurizable aeration chamber
against which the pumped wastewater is direct-
ed;

- a pump for pumping wastewater from said primary
pressurizable aeration tank via a feed path to said
secondary pressurizable aeration chamber; and

- a return path for recirculating aerated wastewater
from said secondary pressurizable aeration cham-
ber back to said primary pressurizable aeration tank,
wherein said return path for recirculating aerated
wastewater from said secondary pressurizable aer-
ation chamber back to said primary pressurizable
aeration tank includes an atomizer for atomizing said
aerated wastewater in said pressurized air region to
further enhance the aeration thereof.

[0016] Asindicated above, the invention is particularly
useful in aerating wastewater as part of a treatment of
wastewater for re-use. As will be described more partic-
ularly below, the method and system including the fore-
going features are capable of substantially enhancing
the aeration of the liquid being treated while reducing the
installation cost for the system, thereby making the sys-
tem particularly useful for onsite wastewater treatment
in residential or small commercial units.

[0017] Further features and advantages of the inven-
tion will be apparent from the description below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The invention is herein described, by way of ex-
ample only, with reference to the accompanying draw-
ings, wherein:

Fig. 1 is a diagram illustrating one form of system
constructed in accordance with the presentinvention
for treating wastewater in order to permit its re-use,
e.qg. for irrigation purposes;

Figs. 2 and 3 are isometric and side views, respec-
tively, of the secondary pressurizable aeration
chamber in the system of Fig. 1 which cooperates
with the primary pressurizable aeration tank in that
system to enhance the aeration of the water; and
Figs. 4, 5 and 6 are opposite end views and a top
view, respectively, of the secondary pressurizable
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aeration chamber of Figs. 2 and 3.

[0019] It is to be understood that the foregoing draw-
ings, and the description below, are provided primarily
for purposes of facilitating understanding the conceptual
aspects of the invention and possible embodiments
thereof, including what is presently considered to be a
preferred embodiment. In the interest of clarity and brev-
ity, no attempt is made to provide more details than nec-
essary to enable one skilled in the art, using routine skill
and design, to understand and practice the described
invention. It is to be further understood that the embod-
iments described are for purposes of example only, and
that the invention is capable of being embodied in other
forms and applications than described herein.

DESCRIPTION OF PREFERRED EMBODIMENTS

Overall System

[0020] Asindicated earlier, the system illustrated in the
accompanying drawings as a preferred embodiment of
the present invention is particularly useful as an onsite
wastewater treatment system for use in residential and
small commercial applications, since such a system can
be built in a relatively compact manner at a relatively low
cost. For example, the illustrated system can be con-
structed to process from 1-15 cubic meters (250-3750
gallons) of wastewater per day for re-use, e.g. for irriga-
tion purposes. It therefore is particularly suitable for rural
areas or places without central sewage systems.
[0021] In the system illustrated in Fig. 1, the wastewa-
ter to be treated is applied via an inlet conduit 2, a screen
S, and a conduit 3, to a conventional septic tank SPT.
From the latter tank, the wastewater flows via conduit 4
into a primary pressurizable aeration tank PPAT, a por-
tion of which is pumped by a pump P, to a secondary
pressurizable aeration chamber SPAC As will be de-
scribed more particularly below, chamber SPAC aerates
the wastewater such as to achieve a high level of dis-
solved oxygen, e.g. 4-6 p.p.m.. The manner in which this
high level of aeration or oxygenation of the waste water
is achieved with the secondary pressurizable aeration
chamber SPAC is described below particularly with re-
spect to Figs. 2-6. The high level of oxygenation or aer-
ation so obtained enables the various bacteria to digest
the organic and purify the wastewater.

[0022] The aerated wastewater in tank PPAT is fed via
conduit 5 to a settling tank or clarifier SGT, which allows
suspended solid particles to settle out and sink to the
bottom of the tank. The settling tank SGT includes a sec-
ond pump P, which pumps out the solids settling at the
bottom of the tank via conduit 6 back to the septic tank
SPT for recirculation via conduit 4 to tank PPAT. As will
be described below, this recirculation of the solids and a
part of the liquid from the bottom of the settling tank SGT
back to the top of the septic tank SPT reduces the solid
content of, more uniformly homogenizes the liquid con-
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tent of, and denitrogenates, the wastewater fed to tank
PPAT.

[0023] The wastewater from the settling tank SGT is
fed via a conduit 7 through a chlorinator CL to a water
reservoir WTR which may be an open basin or the like
for storing the treated wastewater before re-use. As in-
dicated above, the so-treated waste water may bereused
forirrigation purposes. Water reservoir WTR includes an
additional P53 for pumping out the water on demand, via
a conduit 8 and a filter F.

[0024] AsindicatedinFig. 1,the above-described com-
ponents of the system are supported on a slope so as to
produce a gravity-feed of the wastewater from one tank
to the next. Preferably, each of the tanks in the system
includes a liquid level sensor, as indicated by liquid level
sensors LL4, LL,, LL3, respectively, to maintain the liquid
in each tank at a level about two-thirds of the height of
the tank, such that each tank includes an air layer or
region above the liquid in the respective tank.

Aeration Process

[0025] As indicated above, the aeration process is ef-
fected in the primary pressurizable aeration tank and the
secondary pressurizable aeration chamber by the oper-
ation of pump P4 in tank PPAT. Thus, as shown in Fig.
1, chamber SPAC is located a higher elevation than tank
PPAT, e.g. by mounting it at or above the upper end of
the latter tank. Pump P, pumps wastewater from the low-
er end of tank PPAT via a pipe 10 to the inlet conduit 11
at the bottom of chamber SPAC. An atmosphere of pres-
surized air is produced in the interior of the SPAC by
means of a source of compressed air CA connected via
a conduit 12 to an air inlet port 13. As will be described
below particularly with respect to Figs. 2-6, the wastewa-
ter pumped by pump P, is atomized within the atmos-
phere of compressed air within the secondary pressur-
izable aeration chamber SPAC so as to produce a high
level of water aeration within chamber SPAC. The highly-
aerated air produced within chamber SPAC is recirculat-
ed back via a return conduit 14a leading from the outlet
port 14 of chamber SPAC to an inlet port 15 at the top of
tank PPAT. This recirculation of the aerated water is ef-
fected at a rate to change the volume of chamber SPAC
a plurality of times per hour, preferably from 5-7 times
per hour, such that the water in tank PPAT is fully aerated
with a long retention time.

[0026] Figs. 2-6 more particularly illustrate the con-
struction of the secondary pressurizable aeration cham-
ber SPAC which, as indicated above, produces a high
rate of aeration of the water in the primary pressurizable
aeration tank. Thus, as shown in Figs. 2-6, chamber
SPAC is in the form of a cylindrical tank, including an
inlet port 11 at the bottom of one end, and an outlet port
14 at the top of the opposite end. As indicated earlier,
inlet port 11 is coupled to pump P4 in tank PPAT by a
feed conduit 10; and the outlet port 14 is coupled to inlet
port 15 at the top of tank PPAT via a return conduit 14a
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for recirculating the aerated air back to the latter tank.
[0027] As can be seen particularly in Fig. 3, the return
path including the outlet port 14 of chamber SPAC is of
smaller cross-sectional area than the feed path including
the inlet port 11. Accordingly, the outlet port 14 acts as
a restrictor for restricting the flow of the aerated water
via return conduit 14a back to tank PPAT, such that the
pressure within chamber SPAC will be higher than that
within tank PPAT. A high pressure within chamber SPAC
produces two advantageous results: (1) first, it enhances
the aeration of the wastewater in chamber SPAC; and
(2) it supplies the energy for recirculating the aerated
water back via outlet port 14 and return conduit 14a to
tank PPAT, so that a separate pump is not necessary for
this purpose.

[0028] As indicated above, the water pumped into the
compressed air atmosphere within the secondary pres-
surizable aeration chamber SPAC is atomized so as to
further enhance the aeration of the water. The atomiza-
tionof the waterin chamber SPAC is effected by a splatter
plate 16 mounted within chamber SPAC so as to be im-
pinged by the water pumped into that chamber via the
inlet port 11. Thus, as shown in Figs. 4 and 5, splatter
plate 16 is of inverted-V configuration, having two sides
16a, 16b open towards the inlet port 11 and converging
towards the apex 16c¢. As further shown particularly in
Fig. 6, the V-shaped splatter plate 16 extends parallel to
the longitudinal axis of chamber SPAC, but the inlet port
11 is located eccentrically with respect to the axis of the
latter chamber. Thus, the wastewater inletted via feed
conduit 10 and inlet port 11 is directed as a jet against
the inner surface of side 16a of the V-shaped splatter
plate 16, towards its apex 16c.

[0029] Such an arrangement causes the jet of waste-
water inletted via port 11 to become highly atomized
when impinging splatter plate 16, and to attain a high
level of aeration by the compressed air atmosphere with-
in which the splattering action is produced. This highlevel
of aeration of the waste water within the secondary pres-
surizable aeration chamber, and the recirculation of the
aerated water via return conduit 14 back to the primary
pressurizable aeration tank (preferably about 5-7 times
per hour), produces a high level of aeration of the waste-
water outletted from the primary pressurizable aeration
tank via conduit 5 to the settling tank SGT.

[0030] The aerated water outletted via port 14 at the
upper end of chamber SPAC is inletted via return conduit
14a to the upper end of tank PPAT via a nozzle 17 such
as to further atomize this aerated water within the upper
air region in that tank.

[0031] AsshowninFig.2,forexample, chamber SPAC
includes a small outlet port 18 at the upper end thereof,
opposite toits outlet port 12, to enable extracting samples
of the air aerated with in the secondary pressurizable
aeration chamber for testing purposes whenever de-
sired. Chamber SPAC is mounted in any suitable manner
to a mounting plate 19 formed with an opening 19a for
the feed conduit 11.
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Recirculation from Settling Tank SGT to Septic Tank
SPT

[0032] Asindicated earlier, pump P, within the settling
tank SGT circulates a portion of the water and most or
all of the solid content therein from the bottom of the latter
tank to the upper end of the septic tank SPT via conduit
6. This circulated water is preferably fed to the upper air
region within the septic tank SPT via a nozzle 6a. This
recirculation of a portion of the water from the settling
tank to the septic tank produces a number of advantages:
(1) it tends to reduce the solid content of the wastewater
within the septictank; (2) it tends to homogenize the liquid
content of the wastewater within that tank; (3) and, by
adding oxygen to the wastewater within the septic tank,
it tends to denitrogenate the wastewater within the septic
tank and to reduce, or to eliminate, the odors thereof. As
shown in Fig. 1, a small tube 20 connects the air region
in tank SPT to the air region in tank PPAT to prevent the
accumulation of gases, e.g., methane, SO,, etc., within
tank PPAT.

Overall Operation

[0033] The operation of the system illustrated in the
drawings will be apparent from the above description.
Thus, the wastewater to be treated is inputted via inlet
conduit 2, screen S, and conduit 3, into the septic tank
SPT, and is maintained at a predetermined level therein
(e.g., two-thirds full) by liquid level sensor LL4. In the
illustrated preferred embodiment, the various tanks of
the system are on a slope of decreasing elevation, such
that the flow from one tank to the next is effected by grav-
ity.

[0034] The wastewater is outputted from the septic
tank SPT via conduit 4 into the primary pressurizable
aeration tank PPAT, wherein it is maintained at the pre-
determined level by liquid level sensor LL,. Pump P4 in
the latter tank pumps the liquid from the bottom of the
tank through feed conduit 10 and inlet port 11 into the
secondary pressurizable aeration chamber SPAC. An at-
mosphere of compressed air is maintained within that
chamber by the compressed air source CA via conduit
14a and the inlet 13. The wastewater pumped by pump
P, into the interior of chamber SPAC is directed against
the inner face of one side 16a of the splatter plate 16
within chamber SPAC towards its apex 16c, such that
the inletted water is splattered into finely atomized drop-
lets within the pressured-air atmosphere in that chamber.
The so-aerated droplets are recirculated, via outlet port
14 and return conduit 14a back to the upper end of tank
PPAT and are discharged into the air region within that
tank via nozzle 17, so as to further aerate the wastewater.
As indicated above, this process of pumping into cham-
ber SPAC and recirculating the aerated water back into
the air region of tank PPAT is effected at a rate to change
the volume of chamber SPAC several times per hour,
preferably about 5-7 times per hour. In this manner, the
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water in tank PPAT is aerated to a very high level.
[0035] As indicated above, the return path of the aer-
ated water, including the outlet port 14 and return duct
14a, from chamber SPAC to tank PPAT is of smaller
cross-sectional areathan the feed path, including conduit
10 and inlet port 11, from the pump P into the interior of
chamber SPAC. Accordingly, the pressure within cham-
ber SPAC becomes higher than that within tank PPAT,
which thereby not only supplies the energy for pumping
the aerated water from chamber SPAC to tank PPAT,
but also enhances the aeration of the water within cham-
ber SPAC.

[0036] Theso-aerated wastewaterisoutletted fromthe
primary pressurizable aeration tank via conduit 5 into the
settlingtank SGT. Settling tank SCT allows theremaining
suspended particles to settle out. Particles which sink to
the bottom of the tank are pumped by pump P, and con-
duit 6 back to the upper end of the septic tank SPT and
discharged via nozzle 6a in the air region at the upper
end of the tank. As indicated earlier, this produces a
number of advantages, in that it reduces the solid content
of, homogenizes the liquid content of, and nitrogenates,
the wastewater within the septic tank. The result is a re-
duction in the solid content of the water within the settling
tank SGT and also a reduction in, or elimination of, the
odors emanating from the septic tank.

[0037] The water is drawn from the settling tank SGT
at an upper level thereof through a chlorinator CL to the
water reservoir WTR, where it may be stored for use as
required. The water within the reservoir WTR may be
between 95% and 98% clean, compared to normal septic
system water which is approximately 60% clean. Such
water from the reservoir may be used for sub-surface
drip irrigation, or for an absorption drain field, in which
case nofurther treatmentis normally required. Ifthe water
in the reservoir is used for surface irrigation, or where
human contact is possible, the water may be subjected
to a disinfection treatment, e.g. by chlorination. Pump P4
may be used for pumping water out from the outlet con-
duit 8 through filter F upon demand, or could be outletted
from the reservoir by gravity feed. Such a system has
been found to be sufficiently environmental-friendly with
respect to ground-water contamination, odors, and the
like, such that it can be installed relatively close to resi-
dential buildings.

[0038] While the invention has been described with re-
spect to one preferred embodiment for treating waste-
water for re-use, it will be appreciated that the invention
could be used in other applications, for example for aer-
ation of bodies of water, e.g. lakes, ponds, pools, etc., in
order to promote animal growth therein, or to reduce
growth of algae or other undesirable acquatic biota.
[0039] Many other variations, modifications and appli-
cations of the invention will be apparent.
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Claims

10

1. A method of aerating wastewater comprising:

- introducing the wastewater into a primary pres-
surizable aeration tank (PPAT),

wherein the level of wastewater in said primary
pressurizable aeration tank (PPAT) is
controlled to maintain a pressurized air region
at the upper end thereof;

- pumping wastewater from said primary pres-
surizable aeration tank (PPAT) into a
secondary pressurizable aeration chamber
(SPAC);

- aerating the wastewater in the secondary pres-
surizable aeration chamber (SPAC),

wherein the wastewater in the secondary pres-
surizable aeration chamber (SPAC) is aerated

by:

introducing compressed air into said sec-
ondary pressurizable aeration chamber
(SPAC)

to produce an atmosphere of compressed
air therein;

pumping wastewater into said atmosphere
of compressed air in said secondary pres-
surizable aeration chamber (SPAC); and
atomizing the wastewater pumped into said
atmosphere of compressed air in said sec-
ondary pressurizable aeration chamber
(SPAC), wherein the wastewater is
atomized by directing a jet of the wastewater
against a splatter plate (16); and

- recirculating aerated wastewater from said
secondary pressurizable aeration chamber
(SPAC) back to said primary pressurizable aer-
ation tank (PPAT), wherein the

wastewater circulated from said secondary
pressurizable aeration chamber (SPAC) back to
said primary pressurizable aeration tank (PPAT)
is atomized in said

pressurized air region of said primary pressur-
izable aeration tank (PPAT) to further
enhance the aeration thereof.

2. The method according to Claim 1, wherein said aer-
ated wastewater is circulated back to said primary
pressurizable aeration tank (PPAT) via a return path
which has a cross-sectional area smaller than that
of the feed path through which the wastewater is
pumped into said secondary pressurizable aeration
chamber (SPAC) such as to pressurize said second-

ary

pressurizable aeration chamber (SPAC) to a

pressure greater than that in said primary pressur-
izable aeration tank (PPAT), and thereby (a) to en-
hance the aeration of said wastewater in the sec-
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ondary pressurizable aeration chamber (SPAC), and
(b) to supply the energy for recirculating the aerated
wastewater back to the primary pressurizable aera-
tion tank (PPAT).

The method according to Claim 1, wherein said
wastewater is pumped into said secondary pressur-
izable aeration chamber (SPAC) and recirculated
back to said primary pressurizable aeration tank
(PPAT) at a rate to change the volume of said sec-
ondary pressurizable aeration chamber (SPAC) a
plurality of times per hour.

The method according to Claim 1, wherein said splat-
ter plate (16) is of an inverted-V configuration having
a pair of sides (16a, 16b) converging towards an
apex (16c¢), and said wastewater is directed as a jet
against the inner surface (16a) of one side of said
splatter plate (16) towards said apex (16c).

The method according to Claim 1, wherein said sec-
ondary pressurizable aeration chamber (SPAC) is
defined by a cylindrical tank at a higher elevation
than said primary pressurizable aeration tank
(PPAT).

The method according to Claim 1, wherein said
wastewater is wastewater to be aerated as part of a
treatment for re-use of the wastewater.

The method according to Claim 6, wherein said
wastewater is pumped into said secondary pressur-
izable aeration chamber (SPAC) and is recirculated
back to said primary pressurizable aeration tank
(PPAT) at a rate to change the volume of said sec-
ondary pressurizable aeration chamber (SPAC) a
plurality of times per hour.

The method according to Claim 6, wherein said
wastewater is pumped into said secondary pressur-
izable aeration chamber (SPAC) and is recirculated
back to said primary pressurizable aeration tank
(PPAT) at a rate to change the volume of said sec-
ondary pressurizable aeration chamber (SPAC) at
least five times per hour.

The method according to Claim 7, wherein said
wastewater is introduced from a septic tank (SPT)
into said primary pressurizable aeration tank
(PPAT), and the aerated water from said primary
pressurizable aeration tank (PPAT) isfed to a settling
tank (SGT) for settling out solids therein.

The method according to Claim 9, wherein a portion
of the solids and wastewaters at the bottom of said
settling tank (SGT) is pumped back to the top of said
septic tank (SPT) for recirculation to said primary
pressurizable aeration tank (PPAT) in order to re-
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12.

13.

duce the solid content of, to more uniformly homog-
enize the wastewater content of, and/or to denitro-
genate the wastewater fed to said primary pressur-
izable aeration tank (PPAT).

The method according to Claim 9, wherein the
wastewater content ofthe settling tank (SGT) is chlo-
rinated and fed to a waterreservoir (WTR) forre-use.

The method according to Claim 11, wherein said
wastewater is gravity fed from said septic tank (SPT)
to said primary pressurizable aeration and to said
water reservoir (WTR).

A system for aerating wastewater comprising:

- a primary pressurizable aeration tank (PPAT),
wherein said primary pressurizable aeration
tank (PPAT) includes a wastewater level control
to maintain a pressurized air region at the upper
end of said tank (PPAT);

- a secondary pressurizable aeration chamber
(SPAC);

- an aerator for aerating the wastewater in said
secondary pressurizable aeration chamber
(SPAC), wherein said aerator for aerating the
wastewater in the secondary pressurizable aer-
ation chamber (SPAC) comprises:

a source of compressed air (CA) for intro-
ducing compressed air into said secondary
pressurizable aeration chamber (SPAC) to
produce an atmosphere of compressed air
therein; and

an atomizer in said secondary pressuriza-
ble aeration chamber for atomizing the
wastewater pumped into said atmosphere
of compressed air in said secondary pres-
surizable aeration chamber (SPAC),
wherein said atomizer comprises a splatter
plate (16) in said atmosphere of com-
pressed air in said secondary pressurizable
aeration chamber (SPAC) againstwhich the
pumped wastewater is directed;

-a pump (P,) for pumping wastewater from said
primary pressurizable aeration tank (PPAT) via
feed path (10, 11) to said secondary pressuriz-
able aeration chamber (SPAC); and

- areturn path (14, 14a) for recirculating aerated
wastewater from said secondary pressurizable
aeration chamber (SPAC) back to said primary
pressurizable aeration tank (PPAT), wherein
said return path (14, 14a) for recirculating agi-
tated wastewater from said secondary pressur-
izable aeration chamber (SPAC) back to said
primary pressurizable aeration tank (PPAT) in-
cludes an atomizer for atomizing said aerated
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wastewater in said pressurized air region to fur-
ther enhance the aeration thereof.

The system according to Claim 13, wherein said re-
turn path (14, 14a) through which aerated wastewa-
ter is circulated back to said primary pressurizable
aeration tank (PPAT) has a cross-sectional area
smaller than that of the feed path (10, 11) through
which the wastewater is pumped into said secondary
pressurizable aeration chamber (SPAC) such as to
pressurize said secondary pressurizable aeration
chamber (SPAC) to a pressure greater than that in
said primary pressurizable aeration tank (PPAT),
and thereby (a) to enhance the aeration of said
wastewater in the secondary pressurizable aeration
chamber (SPAC), and (b) to supply the energy for
recirculating the aerated wastewater back to the pri-
mary pressurizable aeration tank (PPAT).

The system according to Claim 13, wherein said
wastewater is pumped into said secondary pressur-
izable aeration chamber (SPAC) and recirculated
back to said primary pressurizable aeration tank
(PPAT) at a rate to change the volume of said sec-
ondary pressurizable aeration chamber (SPAC) a
plurality of times per hour.

The system according to Claim 13, wherein said
splatter plate (16) is of an inverted-V configuration
including a pair of sides (16a, 16b) converging to-
wards an apex (16c¢), said pumped wastewater being
directed as a jet against the inner surface (16a) of
one side of said splatter plate (16) towards said apex
(16¢).

The system according to Claim 13, wherein said sec-
ondary pressurizable aeration chamber (SPAC) is
defined by a cylindrical tank at a higher elevation at
said primary pressurizable aeration tank (PPAT).

The system according to Claim 13, wherein said
wastewater is wastewater to be aerated as part of a
treatment of re-use of the wastewater; and wherein
said pump (P4) pumps said wastewater into said sec-
ondary pressurizable aeration chamber (SPAC) at a
rate to change the volume of said secondary pres-
surizable aeration chamber (SPAC) a plurality of
times per hour.

The system according to Claim 13, wherein said sys-
tem further comprises:

a septic tank (SPT) from which said wastewater
is introduced into said primary pressurizable
aeration tank (PPAT); and

a settling tank (SGT) for receiving the aerated
water from said primary pressurizable aeration
tank (PPAT) and for settling out solids therefrom.
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The system according to Claim 19, wherein said sys-
tem further comprises a pump (P,) for pumping a
portion of the solids and wastewater at the bottom
of said settling tank (SGT) back to the top of said
septic tank (SPT) for recirculation to said primary
pressurizable aeration tank (PPAT), such as to re-
duce the solid content of, to more uniformly homog-
enize the wastewater content of, and/or to denitro-
genate, the wastewater fed from said septic tank
(SPT) to said primary pressurizable aeration tank
(PPAT).

The system according to Claim 13, wherein system
further comprises a chlorinator (CL) for chlorinating
the wastewater content of the settling tank (SGT)
outputted to a water reservoir (WTR) for re-use.

The system according to Claim 13, wherein said sep-
tic tank (SPT), said primary pressurizable aeration
tank (PPAT), said settling tank, and said water res-
ervoir (WTR), are atdifferent levels to effect a gravity
feed of the wastewater through the system.

Patentanspriiche

1.

Verfahren zum Bellften von Abwasser, umfassend:

- Einleiten des Abwassers in einen primaren mit
Druck beaufschlagbaren Bellftungstank
(PPAT), wobei der Abwasserpegel in dem pri-
maren mit Druck beaufschlagbaren Bellftungs-
tank (PPAT) geregelt wird, um einen mit Druck
beaufschlagten Luftbereich an dessen oberem
Ende aufrechtzuerhalten;

- Pumpen von Abwasser aus dem primaren mit
Druck beaufschlagbaren Bellftungstank
(PPAT) in eine sekundare mit Druck beauf-
schlagbare Beliftungskammer (SPAC);

- Belliften des Abwassers in der sekundaren mit
Druck beaufschlagbaren Bellftungskammer
(SPAC),wobeidas Abwasser inder sekundaren
mit Druck beaufschlagbaren Belliftungskammer
(SPAC) beliftet wird durch:

Einleiten von Druckluft in die sekundéare mit
Druck beaufschlagbare Bellftungskammer
(SPAC), um darin eine Atmosphare aus
Druckluft zu erzeugen;

Pumpen von Abwasser in die Atmosphare
von Druckluft in der sekundaren mit Druck
beaufschlagbaren Beluftungskammer
(SPAC); und

Zerstduben des Abwassers in die Atmos-
phare von Druckluft in der sekundaren mit
Druck beaufschlagbaren Beliftungskam-
mer (SPAC), wobei das Abwasser durch
Richten eines Abwasserstrahls gegen eine
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Spritzplatte (16) zerstaubt wird; und

- Ruckflhren von belliftetem Abwasser aus der
sekundaren mit Druck beaufschlagbaren Belif-
tungskammer (SPAC) zuriick zu dem primaren
mit Druck beaufschlagbaren Bellftungstank
(PPAT), wobei das aus der sekundaren mit
Druck beaufschlagbaren Belliftungskammer
(SPAC) zu dem primaren mit Druck beauf-
schlagbaren Bellftungstank (PPAT) zurlickge-
fihrte Abwasser in dem mit Druck beaufschlag-
ten Luftbereich des primaren mit Druck beauf-
schlagbaren Beliiftungstanks (PPAT) zerstaubt
wird, um dessen Bellftung weiter zu verbes-
sern.

Verfahren nach Anspruch 1, wobei das belliftete Ab-
wasser mittels einer Ricklaufleitung zu dem prima-
ren mit Druck beaufschlagbaren Beliftungstank
(PPAT) zurickgefiihrt wird, welche eine Quer-
schnittsflache kleiner als diejenige der Zufuhrleitung
hat, durch welche das Abwasser in die sekundare
mit Druck beaufschlagbare Beliftungskammer
(SPAC) gepumpt wird, um die sekundare mit Druck
beaufschlagbare Beliftungskammer (SPAC) mit
Druck zu beaufschlagen, und zwar auf einen Druck
groRer als demjenigen im primaren mit Druck beauf-
schlagbaren Belliftungstank (PPAT), und um dabei
(a) die Bellftung des Abwassers in der sekundaren
mit Druck beaufschlagbaren Bellftungskammer
(SPAC) zu verbessern, und (b) die Energie zum
Rickfuhren des bellifteten Abwassers zurlick zu
dem primaren mit Druck beaufschlagbaren Belif-
tungstank (PPAT) zu liefern.

Verfahren nach Anspruch 1, wobei das Abwasserin
die sekundare mit Druck beaufschlagbare Belif-
tungskammer (SPAC) gepumpt wird und zu dem pri-
maren mit Druck beaufschlagbaren Bellftungstank
(PPAT) riickgefiihrt wird in einem Verhaltnis, um das
Volumen der sekundaren mit Druck beaufschlagba-
ren Beluftungskammer (SPAC) mehrmals pro Stun-
de zu andern.

Verfahren nach Anspruch 1, wobei die Spritzplatte
(16) in Form eines umgekehrten-V ausgebildet ist,
aufweisend ein Paar von Seiten (16a, 16b), die in
Richtung einer Spitze (16¢) zusammenlaufen, und
wobei das Abwasser als ein Strahl gegen die innere
Oberflache (16a) einer Seite der Spritzplatte (16) in
Richtung der Spitze (16¢) gerichtet ist.

Verfahren nach Anspruch 1, wobei die sekundare
mit Druck beaufschlagbare Beliftungskammer
(SPAC) durch einen zylindrischen Tank bei einer ho-
heren Hohe als der primare mit Druck beaufschlag-
bare Bellftungstank (PPAT) definiert ist.
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10.

1.

12.

13.

Verfahren nach Anspruch 1, wobei das Abwasser
zu bellftendes Abwasser als Teil einer Behandlung
zur Wiederverwendung des Abwassers ist.

Verfahren nach Anspruch 6, wobei das Abwasser in
die sekundare mit Druck beaufschlagbare Bellf-
tungskammer (SPAC) gepumpt wird und in den pri-
maren mit Druck beaufschlagbaren Belliftungstank
(PPAT) riickgeflhrtwird in einem Verhaltnis, um das
Volumen der sekundaren mit Druck beaufschlagba-
ren Bellftungskammer (SPAC) mehrmals pro Stun-
de zu andern.

Verfahren nach Anspruch 6, wobei das Abwasser in
die sekundare mit Druck beaufschlagbare Belif-
tungskammer (SPAC) gepumpt wird und in den pri-
maren mit Druck beaufschlagbaren Belliftungstank
(PPAT) riickgeflhrtwird in einem Verhaltnis, um das
Volumen der sekundaren mit Druck beaufschlagba-
ren Bellftungskammer (SPAC) zumindest flinfmal
pro Stunde zu andern.

Verfahren nach Anspruch 7, wobei das Abwasser
von einem Klartank (SPT) in den primaren mit Druck
beaufschlagbaren Beliiftungstank (PPAT) eingelei-
tetwird, und das beliiftete Wasser aus dem priméaren
mit Druck beaufschlagbaren Beliftungstank (PPAT)
einem Absetztank (SGT) zum Absetzen von Fest-
stoffen darin zugefihrt wird.

Verfahren nach Anspruch 9, wobei ein Anteil der
Feststoffe und Abwéasser am Boden des Absetz-
tanks (SGT), zur Ruckflhrung zum primaren mit
Druck beaufschlagbaren Bellftungstank (PPAT),
zurick zur Oberseite des Klartanks (SPT) gepumpt
wird, um den Feststoffgehalt zu reduzieren, um den
Abwassergehalt einheitlicher zu homogenisieren
und/oder um das zu dem primaren mit Druck beauf-
schlagbaren Bellftungstank (PPAT) zugefiihrte Ab-
wasser zu entsticken.

Verfahren nach Anspruch 9, wobei der Abwasser-
gehalt des Absetztanks (SGT) gechlort wird und an
ein Wasserreservoir (WTR) zur Wiederverwendung
zugefiihrt wird.

Verfahren nach Anspruch 11, wobei das Abwasser
vom Klartank (SPT) zum primaren mit Druck beauf-
schlagbaren Bellftungstank (PPAT), zum Absetz-
tank (SGT) und zum Wasserreservoir (WTR) mittels
Schwerkraftbeschickung zugefiihrt wird.

System zum Beliiften von Abwasser, umfassend:

- einen primaren mit Druck beaufschlagbaren
Bellftungstank (PPAT), wobei der primare mit
Druck beaufschlagbare Bellftungstank (PPAT)
eine Abwasserpegelregelung aufweist, um ei-
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nen Druckluftbereich am oberen Ende des
Tanks (PPAT) aufrechtzuerhalten;

- eine sekundare mit Druck beaufschlagbare Be-
|iftungskammer (SPAC);

- einen Belufter zum Bellften des Abwassers in
der sekundaren mit Druck beaufschlagbaren
Bellftungskammer (SPAC), wobei der Bellfter
zum Beliften des Abwassers in der sekundéren
mit Druck beaufschlagbaren Beluftungskammer
(SPAC) umfasst:

eine Quelle von Druckluft (CA) zum Zufih-
renvon Druckluftindie sekundéare mit Druck
beaufschlagbare Bellftungskammer
(SPAC), um eine Atmosphare von Druckluft
darin zu erzeugen; und

einen Zerstauber in der sekundaren mit
Druck beaufschlagbaren Bellftungskam-
merzum Zerstauben des indie Atmosphéare
von Druckluft der sekundaren mit Druck be-
aufschlagbaren Beluftungskammer
(SPAC) gepumpten Abwassers, wobei der
Zerstauber eine Spritzplatte (16) in der At-
mosphare von Druckluft in der sekundaren
mit Druck beaufschlagbaren Beliftungs-
kammer (SPAC) umfasst, gegen welche
das gepumpte Abwasser gerichtet ist;

- eine Pumpe (P;) zum Pumpen von Abwasser
aus dem primaren mit Druck beaufschlagbaren
Bellftungstank (PPAT) mittels einer Zufuhrlei-
tung (10, 11) zu der sekundaren mit Druck be-
aufschlagbaren BellUftungskammer (SPAC);
und

- einen Ricklaufleitung (14, 14a) zum Rickflih-
ren von bellftetem Abwasser aus der sekunda-
ren mit Druck beaufschlagbaren Bellftungs-
kammer (SPAC) zurlick zu dem primaren mit
Druck  beaufschlagbaren Bellftungstank
(PPAT), wobei die Ricklaufleitung (14, 14a)
zum Rickfihren aufgewilihlten Abwassers aus
der sekundaren mit Druck beaufschlagbaren
Beluftungskammer (SPAC) zuriick zu dem pri-
maren mit Druck beaufschlagbaren Bellftungs-
tank (PPAT) einen Zerstauber zum Zerstauben
des belufteten Abwassers in dem Druckluftbe-
reich beinhaltet, um dessen Bellftung weiter zu
verbessern.

14. System nach Anspruch 13, wobei die Ricklauflei-

tung (14, 14a), durch welche bellftetes Abwasser
zurlick zu dem primaren mit Druck beaufschlagba-
ren Bellftungstank (PPAT) gefiihrt wird, eine Quer-
schnittsflache hat, die kleiner als diejenige der Zu-
fuhrleitung (10, 11) ist, durch welche das Abwasser
in die sekundare mit Druck beaufschlagbare Belif-
tungskammer (SPAC) gepumpt wird, um die sekun-
dare mit Druck beaufschlagbare Beliiftungskammer
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(SPAC) auf einen Druck zu beaufschlagen, der gro-
Rerals derjenige im primaren mit Druck beaufschlag-
baren Bellftungstank (PPAT) ist, und dabei (a) die
Bellftung des Abwassers in der sekundaren mit
Druck beaufschlagbaren Beluftungskammer
(SPAC) zu verbessern, und (b) die Energie zum
Ruckfuhren des beliifteten Abwassers zurlick zu
dem primaren mit Druck beaufschlagbaren Belif-
tungstank (PPAT) zu liefern.

System nach Anspruch 13, wobei das Abwasser in
die sekundare mit Druck beaufschlagbare Belif-
tungskammer (SPAC) gepumpt wird und zu dem pri-
maren mit Druck beaufschlagbaren Beliiftungstank
(PPAT) riickgefiihrt wird in einem Verhaltnis, um das
Volumen der sekundaren mit Druck beaufschlagba-
ren Bellftungskammer (SPAC) mehrmals pro Stun-
de zu andern.

System nach Anspruch 13, wobei die Spritzplatte
(16) in Form eines umgekehrten-V ausgebildet ist,
aufweisend ein Paar von Seiten (16a, 16b), die in
Richtung einer Spitze (16c) zusammenlaufen, wobei
das gepumpte Abwasser als ein Strahl gegen die
innere Oberflache (16a) einer Seite der Spritzplatte
(16) in Richtung der Spitze (16¢) gerichtet ist.

System nach Anspruch 13, wobei die sekundare mit
Druck beaufschlagbare Belliftungskammer (SPAC)
durch einen zylindrischen Tank bei einer hoheren
Hoéhe als der primére mit Druck beaufschlagbare Be-
luftungstank (PPAT) definiert ist.

System nach Anspruch 13, wobei das Abwasser zu
bellftendes Abwasser als Teil einer Behandlung zur
Wiederverwendung des Abwassers ist; und wobei
die Pumpe (P4) das Abwasser in die sekundare mit
Druck beaufschlagbare Bellftungskammer (SPAC)
bei einer Rate pumpt, um das Volumen der sekun-
daren mit Druck beaufschlagbaren Bellftungskam-
mer (SPAC) mehrmals pro Stunde zu andern.

System nach Anspruch 13, zusatzlich umfassend:

einen Klartank (SPT), aus welchem das Abwas-
serinden primaren mit Druck beaufschlagbaren
Bellftungstank (PPAT) eingeleitet wird; und
einen Absetztank (SGT), zum Aufnehmen des
bellfteten Wassers aus dem primaren mit Druck
beaufschlagbaren Bellftungstank (PPAT) und
zum Absetzen von Feststoffen daraus.

System nach Anspruch 19, zusatzlich umfassend ei-
ne Pumpe (P,) zum Pumpen eines Anteils der Fest-
stoffe und von Abwasser am Boden des Absetztanks
(SGT) zuriick zur Oberseite des Klartanks (SPT) zur
Ruckflihrung zum primaren mit Druck beaufschlag-
baren Bellftungstank (PPAT), um den Feststoffge-
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halt zu reduzieren, um den Abwassergehalt einheit-
licher zu homogenisieren und/oder um das aus Klar-
tank (SPT) an den primaren mit Druck beaufschlag-
baren Bellftungstank (PPAT) zugefiihrte Abwasser
zu entsticken.

System nach Anspruch 13, zuséatzlich umfassend
ein Chlorungsgerat (CL) zum Chloren des an ein
Wasserreservoir (WTR) zur Wiederverwendung
ausgegebenen Abwassergehalts des Absetztanks
(SGT).

System nach Anspruch 13, wobei der Klartank
(SPT), der primare mit Druck beaufschlagbare Be-
lGftungsbehalter (PPAT), der Absetztank und das
Wasserreservoir (WTR) auf verschiedenen Hohen-
niveaus angeordnet sind, um eine Schwerkraftzu-
fihrung des Abwassers in dem System zu bewirken.

Revendications

1.

Procédé pour [l'aération des usées,

comprenant :

eaux

-lintroductionde 'eau uséedans une cuve d’aé-
ration pressurisable primaire (PPAT), ou le ni-
veau de I'’eau usée dans ladite cuve d’aération
pressurisable primaire (PPAT) est contrélé pour
maintenir une région d’air comprimé a 'extrémi-
té supérieure de celle-ci ;

- le pompage de I'eau usée a partir de ladite
cuve d’aération pressurisable primaire (PPAT)
vers une chambre d’aération pressurisable se-
condaire (SPAC) ;

- 'aération de I'eau usée dans la chambre d’aé-
ration pressurisable secondaire (SPAC), ou
'eau usée dans la chambre d’aération pressu-
risable secondaire (SPAC) est aérée par:

lintroduction d’air comprimé dans ladite
chambre d’aération pressurisable secon-
daire (SPAC) pour produire une atmosphe-
re d’air comprimé dans celle-ci ;

le pompage de 'eau usée vers ladite atmos-
phére d’air comprimé dans ladite chambre
d’aération pressurisable secondaire
(SPAC) ; et

I'atomisation de I'eau usée pompée vers la-
dite atmosphére d’air comprimé dans ladite
chambre d’aération pressurisable secon-
daire (SPAC), 'eau usée étant atomisée en
dirigeant un jet d’eau usée contre une pla-
que a éclaboussures (16) ; et

- la recirculation de 'eau usée aérée, de ladite
chambre d’aération pressurisable secondaire
(SPAC) vers ladite cuve d’aération pressurisa-
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ble primaire (PPAT), ol I'eau usée renvoyée de
ladite chambre d’aération pressurisable secon-
daire (SPAC) vers ladite cuve d’aération pres-
surisable primaire (PPAT) est atomisée dans la-
dite région d’air comprimé de ladite cuve d’aé-
ration pressurisable primaire (PPAT) pour aug-
menter encore davantage I'aération de celle-ci.

Procédé selon la revendication 1, dans lequel ladite
eau usée aérée est renvoyée vers ladite cuve d’aé-
ration pressurisable primaire (PPAT) par le biaisd’un
trajet de retour présentant une aire de section trans-
versale inférieure a celle du trajet d’alimentation a
travers lequel 'eau usée est pompée vers ladite
chambre d’aération pressurisable secondaire
(SPAC), de maniére a pressuriser ladite chambre
d’aération pressurisable secondaire (SPAC) a une
pression supérieure a celle dans ladite cuve d’aéra-
tion pressurisable primaire (PPAT), et pour ainsi (a)
augmenter l'aération de ladite eau usée dans la
chambre d’aération pressurisable secondaire
(SPAC), et (b) pour fournir I’énergie nécessaire au
renvoi de I'eau usée aérée vers la cuve d’aération
pressurisable primaire (PPAT).

Procédé selon la revendication 1, dans lequel ladite
eau usée estpompée vers ladite chambre d’aération
pressurisable secondaire (SPAC) et renvoyée vers
ladite cuve d’aération pressurisable primaire (PPAT)
a une vitesse permettant de modifier le volume de
ladite chambre d’aération pressurisable secondaire
(SPAC) plusieurs fois par heure.

Procédé selon la revendication 1, dans lequel ladite
plague a éclaboussures (16) présente une configu-
ration en V inversé, avec une paire de cbtés (16a,
16b) convergeant vers un sommet (16c), et ladite
eau usée est dirigée sous la forme d’un jet contre la
surface intérieure (16a) d’'un coté de ladite plaque a
éclaboussures (16), vers ledit sommet (16c).

Procédé selon la revendication 1, dans lequel ladite
chambre d’aération pressurisable secondaire
(SPAC) est définie par une cuve cylindrique a une
hauteur supérieure a celle de la cuve d’aération pres-
surisable primaire (PPAT).

Procédé selon la revendication 1, dans lequel ladite
eau usée est de 'eau destinée a étre aérée dans le
cadre d’un traitement pour la réutilisation des eaux
usées.

Procédé selon la revendication 6, dans lequel ladite
eau usée est pompée dans ladite chambre d’aéra-
tion pressurisable secondaire (SPAC) et renvoyée
vers ladite cuve d’aération pressurisable primaire
(PPAT) a une vitesse permettant de modifier le vo-
lume de ladite chambre d’aération pressurisable se-
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condaire (SPAC) plusieurs fois par heure.

Procédé selon la revendication 6, dans lequel ladite
eau usée est pompée dans ladite chambre d’aéra-
tion pressurisable secondaire (SPAC) et renvoyée
vers ladite cuve d’aération pressurisable primaire
(PPAT) a une vitesse permettant de modifier le vo-
lume de ladite chambre d’aération pressurisable se-
condaire (SPAC) au moins cing fois par heure.

Procédé selon la revendication 7, dans lequel ladite
eau usée est introduite depuis une fosse septique
(SPT) dans ladite cuve d’aération pressurisable pri-
maire (PPAT), et 'eau aérée venant de ladite cuve
d’aération pressurisable primaire (PPAT) estalimen-
tée vers une cuve de décantation (SGT) pour la sé-
paration des solides contenus dans celle-ci.

Procédé selon la revendication 9, dans lequel une
partie des solides etdes eaux usées aufond de ladite
cuve de décantation (SGT) est renvoyée par pom-
page vers le haut de la fosse septique (SPT) pour la
recirculation vers ladite cuve d’aération pressurisa-
ble primaire (PPAT), afin de réduire les matiéres so-
lides contenues dans ladite cuve d’aération pressu-
risable primaire (PPAT), pour homogénéiser plus
uniformément I'eau usée contenue dans celle-ci
et/ou pour dénitrifier 'eau usée alimentée vers celle-
ci.

Procédé selon la revendication 9, dans lequel 'eau
usée dans la cuve de décantation (SGT) est chlorée
et alimentée vers un réservoir d’eau (WTR) en vue
d’une réutilisation.

Procédé selon larevendication 11, dans lequel ladite
eau usée est alimentée par gravité de ladite fosse
septique (SPT) vers ladite cuve d’aération pressuri-
sable primaire (PPAT), vers ladite cuve de décanta-
tion (SGT) et vers ledit réservoir d’eau (WTR).

'aération des

Systéme pour eaux

comprenant :

usées,

- une cuve d’aération pressurisable primaire
(PPAT), ou ladite cuve d’aération pressurisable
primaire (PPAT) comprend un moyen de con-
trole de niveau d’eau usée permettant de main-
tenir une région d’air comprimé a I'extrémité su-
périeure de ladite cuve (PPAT) ;

- une chambre d’aération pressurisable secon-
daire (SPAC) ;

- un aérateur pour I'aération de 'eau usée dans
ladite chambre d’aération pressurisable secon-
daire (SPAC), ou ledit aérateur destiné a aérer
'eau usée dans la chambre d’aération pressu-
risable secondaire (SPAC) comprend :
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une source d’air comprimé (CA) permettant
d’introduire de l'air comprimé dans ladite
chambre d’aération pressurisable secon-
daire (SPAC) afin de produire une atmos-
phére d’air comprimé dans celle-ci ; et

un atomiseur dans ladite chambre d’aéra-
tion pressurisable secondaire, pour I'atomi-
sation de I'eau usée pompée dans ladite at-
mosphére d’air comprimé dans ladite cham-
bre d’aération pressurisable secondaire
(SPAC), ou ledit atomiseur comprend : une
plaque a éclaboussures (16) dans ladite at-
mospheére d’air comprimé dans ladite cham-
bre d’aération pressurisable secondaire
(SPAC), contre laquelle est dirigée l'eau
usée pompée ;

- une pompe (P,) destinée & pomper 'eau usée
de ladite cuve d’aération pressurisable primaire
(PPAT) vers ladite chambre d’aération pressu-
risable secondaire (SPAC) par le biaisd’un trajet
d’alimentation (10, 11) ; et

-untrajetderetour (14, 14a) pour larecirculation
de I'eau usée aérée, de ladite chambre d’aéra-
tion pressurisable secondaire (SPAC) vers ladi-
te cuve d’aération pressurisable primaire
(PPAT), ledit trajet de retour (14, 14a) permet-
tant de renvoyer I'eau usée agitée de ladite
chambre d’aération pressurisable secondaire
(SPAC) vers ladite cuve d’aération pressurisa-
ble primaire (PPAT) comprend un atomiseur
pour 'atomisation de ladite eau usée aérée dans
ladite région d’air comprimé, afin d’augmenter
encore davantage 'aération de celle-ci.

Systéme selon la revendication 13, dans lequel ledit
trajet de retour (14, 14a) a travers lequel 'eau usée
aérée estrenvoyée vers ladite cuve d’aération pres-
surisable primaire (PPAT) présente une aire de sec-
tion transversale inférieure a celle du trajet d’alimen-
tation (10, 11) atravers lequel 'eau est pompée dans
ladite chambre d’aération pressurisable secondaire
(SPAC), de maniére a pressuriser ladite chambre
d’aération pressurisable secondaire (SPAC) a une
pression supérieure a celle dans ladite cuve d’aéra-
tion pressurisable primaire (PPAT), et pour ainsi (a)
augmenter l'aération de ladite eau usée dans la
chambre d’aération pressurisable secondaire
(SPAC), et pour (b) fournir I'énergie nécessaire au
renvoi de I'eau usée aérée vers la cuve d’aération
pressurisable primaire (PPAT).

Systéme selon la revendication 13, dans lequel la-
dite eau usée est pompée dans ladite chambre d’aé-
ration pressurisable secondaire (SPAC) etrenvoyée
vers ladite cuve d’aération pressurisable primaire
(PPAT) a une vitesse permettant de modifier le vo-
lume de ladite chambre d’aération pressurisable se-
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condaire (SPAC) plusieurs fois par heure.

Systéme selon la revendication 13, dans lequel la-
dite plaque a éclaboussures (16) présente une con-
figuration en V inversé, comprenant une paire de
cotés (16a, 16b) convergeantvers un sommet (16c),
ladite eau usée pompée étant dirigée sous la forme
d’un jet contre la surface intérieure (16a) d’un coté
de ladite plaque a éclaboussures (16), vers ledit
sommet (16c).

Systéme selon la revendication 13, dans lequel la-
dite chambre d’aération pressurisable secondaire
(SPAC) est définie par une cuve cylindrique installée
a une hauteur plus élevée que ladite cuve d’aération
pressurisable primaire (PPAT).

Systéme selon la revendication 13, dans lequel la-
dite eau usée estde 'eau usée destinée a étre aérée
dans le cadre d’un traitement pour la réutilisation de
'eau usée ; et dans lequel ladite pompe (P4) pompe
ladite eau usée vers ladite chambre d’aération pres-
surisable secondaire (SPAC) a une vitesse permet-
tant de modifier le volume de ladite chambre d’aé-
ration pressurisable secondaire (SPAC) plusieurs
fois par heure.

Systéme selon la revendication 13, dans lequel ledit
systéme comprend en outre :

une fosse septique (SPT) a partir de laquelle
ladite eau usée est introduite dans ladite cuve
d’aération pressurisable primaire (PPAT) ; et
une cuve de décantation (SGT) destinée a re-
cevoir 'eau aérée venant de ladite cuve d’aéra-
tion pressurisable primaire (PPAT) et a séparer
les solides contenus dans celle-ci.

Systéme selon la revendication 19, dans lequel ledit
systéme comprend en outre une pompe (P,) desti-
née a pomper une partie des matiéres solides et de
leau usée au fond de ladite cuve de décantation
(SGT) pour les renvoyer vers le haut de ladite fosse
septique (SPT) en vue de la recirculation vers ladite
cuve d’aération pressurisable primaire (PPAT), de
maniére & réduire les matiéres solides contenues
dans ladite cuve d’aération pressurisable primaire
(PPAT), pour homogénéiser plus uniformément
'eau usée contenue dans celle-ci et/ou pour dénitri-
fier l'eau usée alimentée de la fosse septique (SPT)
vers celle-ci.

Systéme selon larevendication 13, le systéme com-
prenant en outre un chlorateur (CL) destiné a chlorer
'eau usée contenue dans la cuve de décantation
(SGT) et transférée vers un réservoir d’eau (WTR)
en vue d’une réutilisation.
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22. Systéme selon la revendication 13, dans lequel la-

dite fosse septique (SPT), ladite cuve d’aération
pressurisable primaire (PPAT), ladite cuve de dé-
cantation et ledit réservoir d’eau (WTR) se trouvent
a des niveaux différents pour assurer une alimenta-
tion d’eau usée par gravité a travers le systéme.
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ELJARAS S BERENDEZES EGY FOLYADEK LEVEGOZTETESERE,
AMELY KULONOSEN HASZNOS AZ UJRAHASZNOSITASRA SZANT

SZENNYVIZ KEZELESE SORAN

Szabadalnd igényponiok

1.

%

A=

Elidrds srennyviz levegbztetésdre, amely magdban foglalja a Kovetkezdket:

- asxennyviz beverstdse egy elstdieges nyomds ald helyezhetd lovegdztetd tartdlvha
(FPAT), ahol a szennyviz szintie a neverstt elsGdleges nyomds ald belyezhetd
fevegtaietd tutdlyban (FPAT) szabdlyerve van, hogy legyen fenntartva egy
pyomds alatt v levegd tantomdny annak a Telsd végén,

~ szennyyir srivattydedsa o peverett elsddleges nvomas ald helyerhetd leveglaiatd
tartdiybél (FPAT) egy misodlagos nyomis alf helyezhetd leveglatetd Kanrdba
(SPACH
g szennyviz levegbrietdse a mésodlagos nyomds ald helyezhet
kamrdban {SPAC),

aho! a szennyviy @ masodlagos nyomas ald helyezhetd levegatetd kamndban (SPAC) a
kdvetherdk révén van levegbutetve:

lovegdetetd

slipftert levegd beveretése u nevezslt mésodlagos nyomds ald belvezhetd
fevegtztetd kamrdba (SPAC), hogy legyen Wuchorvy egy sluftety fevegd-
ktrnyeeet abban;

szenmyviz szivattyizdsa a neverett slftent levepd-kdrayszetbe a nevevett
masodiagos nyemas ald helyezhetd levegdeietd kamrdban (SFAC) £

a neverett slirftett lovegd-kmyezetbe szivatiyiizol szenayviz sediporiasatise 8
neverett masodlagos nyomds ald helyezhetl lovegaterd kamrdban (SPAC), ahwl
a szennyviz azdltal van szétporlasztva, hogy ey seennyviz-sagér neki van
frdnyiiva egy porlaszié lemeznek (16); €5

levepdutotett szonnyviz  visszaveretdse a neveretl midsodlages nyonids ald
helverhetd levegdztetd kanwabol (SPAL) a neveretl sleodieses nyomads alg
7» i ) bad ) ) i e ]
hetverhetd levegliztetd tartdlvha (PPAT), ahol a nevezelt mésodlagos nyomds ald
. .J - b . d - y . m il P
helvezherd levegbutetd kamedbdl (SPAT) a wnovezelt elvddleges nyomds ald
helverhett levegdutetd tandlvha (PPAT) visszavezetolt szennyviz szét van
~ o < o
porfasztva 2 pevezett elstdleges nyomds g8 helyedhetd levegdutetd tatdlynak
PPATY a peverett nyomds alan 18vh levepd tanomdnysban, hogy tovabb legven
< o w E R AR
javitva annak a levegbuatetgse.

Eliards az 1. igénypont szerint, ahol a nevezet! leveglztetett seonnyviz vissza van vezetve
2 neveren elsbdlieges nyomds ald helyezhetd fevegbetetd tartdivba (PPAT) gy visszatéed
vezetdken keresztitl, amely sgy Keveszimetszett teritlettel rendelkezik, amely kisebb, mint
# 1aplalS verstékd, amelyen kereswtiil a szenmyviz szivattyiizva van a nevezatt mdsodlagos
nyomds ald helyezhettd levegluietd kamedba (SPAC), oly médon, hogy & novestt
masodiagos nyomds @i helyerhetd levegtztetd kamra {SPAC) legven nyomds alg
helyezve egy nyomdson, amely nagyobb, mint az, umely a nevezett eladdleges nyomas ald
helyerhetS levegdztetd tartdlyban (PPAT) van, s ezdltal {a) legyen javitva a nevezent

szennyviz levegbutetése o wmidsodlagos nyomas ald helyozhetd levepduietd kamydban

(SPAC), & (b legyen srolgdliatva ax energis, amely a levegluietell swenuyviz

visszaverstésdre szolgdl ax eolsbdleges nyomds ald helyerhetd levegbutetd tartdlyba
{(PPAT).
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Blidrds ax 1. igénypont szerint, ahol a nevezett szennyviz szivattydzva van g nevezett
misodiagos nyomds #ld helyezheté lovepdzietd kamoiba (SPAC) & vissza van vezgtve a
neverett elefdieges nyomds ald helyezhet® jeveplotetd tartdlyba (PPAT) ezy olyan
mértékben, amely lehetdve teszd, hogy logyen valtoztatva 8 neverett masodlagos nyomas
@14 helyezheid levegbatetd kamrdnak (SPACY a tartalma tBbbszir drdnként.

Eljards ax 1. igéaypont szering, ahol a nevezett porlasztd lemez (16} egy forditow-¥V
forméjsban van kislakitva, amely rondelkezik egy oldalakbdl (16a, 16b) 8o pdmal,
amelyek Ssszetartanak egy ostos {180) feld, &8 ahol a nevezett szennyviz egy sugdrként
neki van irfinyitva » neverstt porlaszid bemer (16} egyik oldalimak a belsd feltlletdnek
{18a) & novezett ostics (160) irdnyiban,

BElidrds az L. igénypont seerint, abol a neverett mdsodlagos nyomds ald helyeshetd
levegdrietd kamea (SPAC) egy heager alakd tartdly dltal van meghatdrozva egy fennebb
talsthatéd magassagban, mint & nevezett elsddleges wyomds ald helverhetd levegbatetd

tartdly (PPAT).

Elidras ax 1. igéaypont szerint, ahol 2 nevezett szonnyviz levegbuietdsre szdnt seennyviz
egy kezelés réaveként, amely & szemnyviz Gjmbasanositdsdra szolgal,

Elideds a 6. igénypont szerint, ahol a neversl szenmyviz szivaltyfzva van a neveret
misodiagos nyomds ald helyerhetd leveglatetd kamrdba (SPAL) s vissza van vezetve a
nevezelt elsbdieges nyomas ald helyezbetd levegletotd tartdlyvba (PPATY egy clyan
miértskben, amely lehetévd tessl, hogy legyen viltortatva a nevezett mdsodiagos nyomds
ald helyerhetd levegdztetd kamranak (SPAC) 2 tartalma 16bbszdr drdnként.

Elidrds o €. igénypont szetint, ahal 3 neovezelt szennyviz szivatiyfizva van § nevezelt
masodlagos nyomds ald helyezhetd levegbutetd kamrdba (SPAC) &o vissza van vezetve a
nevezett elsfdipges nyomas ald helyezhetd levegSetetd tontdlyba (PPAT) egy olyan
mértékben, amely lehetdvé teszd, hogy legven valtoziatva a nevesett mésodlagos nyomds
ald helyezhetd levegatetd kamrdnak (SPAC) a tartalma logaldbb Stszir drankdnt.

Elidgras & 7. igénypont szering, ahol a neverett szennyviz be van vezetve gy szepiikus
tartdlybél (SPT) a neverett clsGdleges nyomds ald belyezhetd lovegutetd tantdlyba
{PPAT), &5 a levegbaitelt viz a neverett elsbdleges nyomas ald helyerhetd loveglutetd
tartdlybal (PPAT) tipldlva van egy Ulepitd tartdlyba (SGT), hogy legvenek Ulepilive a
szildrd anyagok abban,

Bijards a 9. igénypont szerint, abol a nevezett lepiid tartdlynak (SGTY az aljdn taldtharg
szildrd anvagok $s srennyvizek egy része a neveret clsOdleges nyomis ald helyezhetd
Tevegbetetd taridlyba (PPAT) onidnd visszaverotds ofljabol vissea van ssivattydzva a
novezett szeptikus tartdlvask (SPT) a felsd odsegbe, azon &bl hogy a wevezelt
elsbdieges nyomds ald helyszhetd leveghzietd tartdlynak (FPAT) ¢ seilded anyag tartalma
legyven cstkkentve, hogy egvenletesebben legyen homogenizdiva annak 3 szennyviz
tastalma, dsivagy, hogy legyen nitrogén-mentesitve (angolul; ,denitrogenate™ ax abba
tdplalt szennyviz.

Elidrds 2 Y. igényport szerint, ahol az Hlephté tandlynsk (SGT) g szennyviz tatalma
kidrozva van és vdplatva van egy viztartdlyba (WTR) Gjrabasznositds céljabsl.

Elidras a 11, ipdnypont szerint, abol g nevezclt szennyviz gravitdeids dton van tapidiva a
nevezett szeptikus tantdlybdl {SPT) a nevezeit elsGdleges nyomds ald helyszhetd
leveghatetd tartdlyba (FPAT) o nevezett dlepltd tartdlyba (8GT) & 2 nevezett
viztartdlvhg {WTR)

13, Rendszer szennyviz levegdatetésdre, mmely magdban foglalja a kitvetkezdket:

3
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- ; elstdieges nyomds ald helyerhetd lovegdotetd tandlyt (PFPAT), ahol 2 nevesett
s d leges nvomds ald helyezhetd levegbutetd tartdly (PPAT) magdban foglal ¢ 2y
mwvz,;,snm*szaba yordt, hogy fegyen fonntartva egy nyomds ai:itt vd levegd

X

tarmmagw a ngvezett tartdiynak (PPAT) a felsd végén;
-~ egy misodiagos nyomas ald helyeshetd levegdrietd kamndt (SPACTY

coy levegdztett berendezdst, amely n szennyviz levegbatetdsére szolgdl a nevezelt
midsodlagos nyomis ald helyerheté levegéeterd kamedban {SPAC), shol a nevezelt
levegSatetd berendezés, amely @ szennyviz levegbzietdsére szolgdl & mdsodlagos

nyonds ald helyerhetd leveghutetd kamrdban (SPAC), magiban foglal:

egy siiritett levegh-forsdat (CA), amely slritett levegd beveretdsére szolgdl a
nevezett masodlagos nyomds ald hely ezhetd levegdztetd kamrdba (SPACH, img,y

3N

legyen IStrehozva egy stipftett levegd-kirmnyezet a’hmn €8

Dot

gpy porlasatdt o peverett mdsodlagos nyomds ald helyezhetd levegbutetd
karnvdban, amely 8 nevereiy stivitett ievegmkt}rm’cnt{xc szivattyirolt szennyviz
szétporfaszidsdra szolgfl o peverent mdsodlagos nyomds ald  helyezhetd
levegdrtetd kamrdban (SPAC), ahol & nevezett porlaszid magdban foglal egy
porlasztd lemext {18) a nevezett sfivitett levegl-kirnyeretben a nevezelt
masodiagos nyvomds ald helyezhetd lovegbutetd kamedban (SPAC), amelynek a
szivattydzott szeanyviz neki van rdoyitve

~ gy szivattydt (Py), amely szennyviz szivattydrdsdra szolgdl @ nevezett elsddleges
nyomids ald helyezhetd levegdotetd tartdlybsl (PPAT) egy tdplald vezetdken {10, 11)
kereszifil a nevezett mdsodlagos nyomds ald belyezhetd levegdztetd Kamvaba
{SPACH &

« egy visszatérd vezetéket (14, 1da), amely a lovegbutetett szennyviz visszavezetdsére
szolgdl a neverett misodlagos nyomds ald helyezhetd levegdeatetd Ramrdbdl (SPAL)
a nevezett elsddleges nyomds ald helyerhetd levegbutetd tartilyba (PPAT), ahol a
nevezelt visszatdrd vezetél (14, 4a), amely a felkavart srennyviz visszavezetdsére
szolgdl a nevezett misodlagos nyomds ald helyezhetd leveglatetd kamrdhdl (SPALC)
a uevezett elstdieges nyomgs ald helyezhetd leveglziet tartdlyba (PPAT),
magdban  foglal egy porlasatSt, amely a nevexent levegfutetett szennyviz
porfaszidsdra szolgdl a neverstt nyomfs alatt vl levegd tavtomdnyban, hogy
tovibb legyen javitva annak a levegbatetdse,

Rendszer a 13, ignypont seerint, whol a nevezett visszatéed veretdk (14, 14a), amelyen
keresztiil a levegdztetet szonnyviz vissza van vezetve a nevezett elsldleges nyomis ald
helverhetd leveghztetd tartilvba (PPAT) ogy kerosztineiszeti tertd sttel rendelkezik,
amely kischb, mint a tdpldld vezetéhe (EO, 11}, amelyen keresziiil s szewmyviz
sgivattyiizva van a nevezett milsodlagos nyomds ald helyezhetd leveglbztetd kamrdba
{SPAC), oly médon, hogy & nevezelt mdsodlages nyomds ald helyezhetd levegdatetd
kamra (SPAC) fegyen nyomis ald helysave egy nyoméson, amely nagyobb, mint az,
amely a nevezelt elstdieges nyords ald helyezhetd levegdutett rtdlyban (PEAT) van, €
gzdltal () legyen javitva g nevezett szennyviz leveglztetése a mdsodiagos nyomas ald
helyezheté lovegdzteld kamrdban (SPAC), és (b) lepyen szolgdltatva az energia, amely 8

leveghztotett szennyviz visszavezetdsdre srolgdl ax elséidleges nyomds ald helyezhetd
levegdatetd tartdlyba (PPATY

Rendszer a 13, génypont szering, ahol a neverzett szennyviz szivattydzva van a nevezett
ndsodlagos nyomas ald helyverhetd levegdetetd kamraba (SPAC) €5 vissza van vezetve a
neverett elsddleges nyomés alf helverhetd leveglztetd tartdlyba (PPAT) egy olyan
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ménskhen, amely Iehetdvé teszi, hogy legyen valoztatva a nevezett masodlagos nyomis
ald helyezhetd levegBatetd kamrinak (SPAC) a tartalma thbbszir drinként.

Rendayer a 13, igSnypont szerint, shol a nevezett porlasztd lener (16) egy fordfion-V
formfidban van kialakftva, amely rendelkezik egy oldalakbél {16a, 16b) 4ll6 pareal,
amelyek teszetartanak egy cstics (16¢) felé, ahol # nevezett szivatlyGeolt szennyviz egy
sugarként neki van irfayftva a nevezett porlas2td lemez (16} epyik oldaldnak a belsd
feliletdnek (182) & nevezet ostics (16¢) irdnydban.

Rendszer a 13, igdnypont szerint, ahol g nevezeit mésodiagos nyvomds ald helyerhetd
levegdatetd kanws (SPAC) egy henger alaki tartaly dltal van meghatdroava egy fennebb
taldthatd magassdgban, mint a neverett elsddieges nyomds ald helyexhetd levegbuteld
tartdly (PPAT).

”

szenmyviz egy kezelds réazeként, amely a szennyviz Girahasznositdsdea seolgdl; & ahol
nevezett szivattyd (Py) a nevezetl szennyvizet a nevezett mdsodlagos nyomds ald
helyezhetd levepdzietd kamrdba (SPAC) szivatiylizza egy olyan wmértékben, amely
lehotfivé tesed, hogy legyen viltoztatva o nevezett masodlagos nyomds ald helyezhetd
fevegdrtetd kamrdnak (SPAC) 2 tartalma tObbsztr Srankent.

Rendszer a 13. igénypont sezerint, shol a nmevezeit szennyviz levegbuteidsre szdm
£

Rendszer a 13, igénypont szerint, ahol a nevezett rendszer tovibbé magdban foglal

egy szeptikus tartdlyt (SPT), anelybS! a nevezett szennyviz be van yezetve g nevezett
clstdleges nyomds ald helysahetd levegbztetd tartdlyba (PPATY, &8

ggy Ulepltd tartdlyt (SGT), amely a levegdztetert viznek a nevezett elsddleges nyomds
ald helvezhetf levegbutetd tantdlybol (PPAT) 16nénd fogaddsira €e szilird anyagok
abbdl torténd tlepitésdre szolgdl.

Reudszer a 19, igéuypont szerint, ahol a nevezett rendszer wovabbd magdban foglal egy
szivattydt (Py), amely a nevezewt Wlepitd tartdlynak (3GT) az aljdn talslhatd szilied
anyagok $s svennyviz egy résednek visszaszivattyQedsdra szolzdl o nevezett szeptikus
tartdlynak (SPT) & felsé részébe a neverett elsddieges nyomds ald helyezbetd levegdzietd
taridlyba (PPAT) twinénd visszavezetds ¢8abol, oly mddon, bogy a nevezett elsddleges
nyomds ald helyezhetd leveghutetd tartdlynak (PPAT) a szilird anyag tartalma legyen
csskkentve, hogy egyenletescbben legyen homogenizdlva annak & szemnyviz tartslmg,
ésfvagy, hogy legyen nitrogén-mentesitve (angotul: Ldenitrogenate”) a nevezett szeptikus
tartdlybd! (SPT) ax abba tdplélt szennyviz.

Rendezer a 13, igénypont szerint, shol a nevezetl rendsrer tovabba magaban foglal egy
kidrord eszkoat (CL), amely az Wepftd tartilynak (SGT) a szennyviz tarialmdnak
Kisrordsdra szolgdl, wmely ki van boositva egy vistandlyba (WTR) djrshasenositas
céliabal.

Rendsrer 2 13, igénypont szering, ahol a nevezett szeptikus tantgly (8PT), a nevezett
elsidieges nyomss ald helyerhetd levegbutetd wntdly (PPAT), a nevezett filepitd tartdly &5
a novezett viztartdly (WTR) kitlinbozd magassdgt szinieken vannak elrendezve, hogy @
szepnyviz egy graviticids dton rténd tipldldss legyen okozva a rendszeren kereaztith,
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