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The present applicant has described and claimed,
in FR-A-2,679,223, a method and apparatus for treating
water which also makes it possible, in a single device,
to c'arry, out simultaneously, in particular, degritting,

10  degreasing, coagulation,

flocculation and settling of
waste water.

The present invention is :Lntended to provide
. improvements to this type of device, especially with a
view to adapting it to an intermittent operating mode, in

15 particular for treating rainwater.

One of the objects of the invention consists in
employing technologies favouring the treatment even
during £illing.of the devide, carrying out selective

. removal of the scum, the sludge and the layer of
20 clar:.f:.ed water, and making it poss:.ble to carry out
hydraul:.c cleaning of the device.

It is known that the poor qﬁality of the effluent
fed into a waste water treatment plant, during the start-
up phase of this plant, becomes very significant in the
case of occasional or short-term treatment of specific
effluents, especially rainwater, because this start-up
phase may constitute 10 to 50% of the rainfall event. The
first object of the present invention is to minimize the
negative effect of the initiation phase of a water
treatment plant of the type mentioned hereinabove.

Moreover, it is known that the overall efficiency
of such a water treatment plant with intermittent and
short~term operation is greatly affected by the madnner in
which selective removal is carried out of the scum, the
grit, .the sludge and the clarified water layer removed,

which is egual in volume to 5 to 40% of the total
clarified volume: The
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second object "of the present
invention therefore consists in collecting and removing
the various components mentioned hereinabove as si.mply as

40 possible and as efficiently as possible.
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of the construction, which might lead to pollution of
water during the restarting phase.bf the device. This is’

.a further subject of the present invention.
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In consequence, the present invention relates to
a device which includes a degritter fitted with a grit

trough, passed through by a descending then ascending
15 flow of the water to be treated, a degreasing surface
provided above a part of the ‘degritter and the feed
region of the settling tank, and a settling tank which
includes a feed or presettling basin, a floor, a laminar
settling region and an extraction trough. This device is
characterized in that the partition separating the
degritter from the settling tank includes a flap valve
making it possible, when it is open, to transfer the
untreated water without perturbation towards the settling

tank; and therefore allowing correct settling during this
25 filling phase.

20

According to the invention, the said’flap valve
is preferably a ballasted flap valve remaining closed in

the absence of hydraulic load upstream of the partition
on which it is mounted.

30 According to another characteristic of the

present invention, a double extraction system.ié provided
in the settling tank, in order to ensure separate removal
- of the layer of clarified water, on the one hand, and of
the sludge and the scum, on the other hand, this double
35 extraction:system including:

~ means provided slightly above the top point of

the floor of the settling tahk, for removing the water

- without removing the sludge, it being possible for these
means to be produced in the form of a pump or of a tube
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from the settling tank, these még.hs, positioned at the
bottom of the settling tank and made, preferably, in the
form of a pump or the like, being activated after removal
of the upper clarified water layer by the said first
means.

According to yet another characteristic of the

- present ‘invention, the device includes clarified water

storage enclosures intended for cleaning the floor of the
settling tank.

According to the invention, the system for
removing grit expected at the lower part of the degritter
enclosure uses means provided by the invention for
removing sludge, especially a transfer pump whose
delivery is provided with two valves: one allowing
removal towards the outflow pipe during drainage of the
settling tank, the other ensuring transfer towards a
trough or the like.

According to the invention, the floor of the

'éettling tank is compartmented using a certain number of

partitions, thus defining floor portions, each being -
assigned a water storage enclosure as well as a valve
making it possible, by circulation of water, to clean
this floor portion uszng the water contained in the said
enclosure. ’

Other characteristics and advantages of the
present invention will emerge from the description given
hereinbelow with reference to the attached drawings which
illustrate one embodiment thereof, given by way of
example, and without any limiting character.

In the drawings: i

- Figure 1 is a diagrammatic perspective view
representing a device according to the present invention;

- Figure 2 4is an axial section in vertical
section of the device illustrated by Fiqure 1; and

- Figure 3 is a section along 3-3 in Figure 2.

As stated in the preamble of the present
description, the device which is the subject of the
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The degritter 10 with its grit trough 18 is

passed through by a descending then ascending flow of
water to be treated, as illustrated in ‘Figures 1 and 2.
The degreasing surface 12 is located above a part of the
degritter and the feed region of the settling tank 14
(above the presettling tank 16). The settling tank 14
includes a floor 20 and a sludge removal trough 22.

According to the invention, a flap valve such as
24 is provided, - for example of the type with ballasted
wing, on the partition 26 which separates the degritter'

10 from the settling tank 14. This flap valve has a
double purpose:
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20 - it allows settling during the phase of filling

the construction of the plant: in fact, in the absence of
such a valve in conventional plants, after'filling the
- degritter, a drop -of several metres of the untreated
water in the settling tank occurs, which generates
“turbulence thus preventing settling. By virtue of the
presence of the flap valve 24, the transfer of the
untreated water towards the settling tank, after filling
" of the enclosure of the degritter, takes place without
significant perturbation or turbulence. This device
30 therefore makes it possible +to obtain correct

clarification of the first layers of water taken into the
device;

25

- it makes it possible, during drainage of the
settling tank, to recover the upper 1ayér of water from
35 the degritter, free of grit and clarified.
In the embodiment represented in the drawing,
this flap valve 24 is made in the form of a ballasted’
flap valve which remains in the closed position in the

absence of hydraulic load upstream of the partition 26.
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order to remove the water without removing the sludge.
The operatlon of thls pump is lnterrupted when the water
sheet level  in the settllng tank reaches a point located
slightly above (a few tens of centimetres) the intake
level of the pump 28, in order not to take in thé scum;
- a second pump 30 located at the bottom of the
15 settling tank in the trough 22 of the latter, this second -
' pump being turned on after the first pump 28 is turned
off, under the conditions indicated hereinabove, so as to
extract the sludge from the trough 22 and then the scum.
The sludge and the grease thus extracted are generally
removed to the outflow pipe, and therefore treated by the

purification station after the high load period due to
the rainfall event.
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At the end on the treated water removal orifice

32 side, enclosures are ' provided for ‘storing the
"clarified water. In Figure 1, the device includes three
storage troughs such as 34, bounded by walls and fed with
clarified water coming from the laminar settling tank 37.
These storage enclosures are provided by the invention
for cleaning the floor 20 of the settling tank when it is
no longer being used and they remain full wﬁen the device
-is being drained. The floor includes a plurality of
separating partitions such as 36, making it possible to
define floor portions, each of these portions being
intended to be cleaned by the circulation of the water
coming from at least one corresponding storage enclosure
34. For this purpose, each enclosure 34 includes a valve
with a nozzlé, such as 38, which, when it is opened,

releases all or part of the water reserve contained in
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the storage enclosure in question. This water then sweeps



di scharge-to a pit or the | i ke. According to the |nvent|on the roor

the settling tank is conpartnented by a certain nunh s thus
defining portions of the floor, .with each of which the ed a
wat er storage

encl osure and al so a val ve, nmaking possibke_by a flow of water cl eanr ng of
this portion of the floor fromthe water contained in said enclosure.

Qt her char act egigki ﬁﬁeaaérﬁéyﬁaﬁ@ﬂ% ﬂoé%&!‘@ﬁ&mari@\&ﬁ{ﬁé mewinlsl ikecome
apparent fromthe descy

Etrogg eé%bel w W th reference g t ached
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an exanpl e, wi pbatiopobye£iiong paytiof,t byg oplemiaet dthe various valves
38 in turn. This cleaning may be optimized by providing
§ several partial flushes per floor portion, the drainage
by pumping being carried out between each cleaning
operation.

The device according to the invention is further-

.more characterized, as was seen hereinabove, by an
10 original grit removal system. '

It is known that it is important for the grit
" collected during the degritting phase-not to be removed
at the same time as the sludge and the scum, because it
_ can block the transfer plpes and the outflow pipes. This
15 _ls the reason why the grlt, after dralnage of the settl-
' ing tank, remains t;apped in the grit trough 18 provided
in the degritter. It was seen hereinabove that, in the
invention, the clarified water layer contained at the top
of the degritter (and which constitutes approximately 90%
20 of the volume of the degritter) was removed via the flap

valve 24 during the draining of the settling tank 14.

- In order to avoid additional manufacturing and
maintenance costs, the removal of the sand in the device
accordlng to the invention is carried out by'means of the

25 sludge and scum transfer pump 30.

For this purpose, the dellvery of  this pump is
equipped with two valves 40 and 42, one allowing removal’
towards the outflow pipe during drainage of the settling
tank, the other ensuring transfer towards a trough or any

30 suitable removal means. In order to allow the pump 30 to
be used in this way, it is necesséry to transfer the grit
from the trough 18 of the degritter into the trough 22 of
the settling tank. This operation is carried' ‘out,
according to the invention, using syphon tubes such as
44, and the operation is made possible by the fact that
the trough 18 of the degritter is located above the
trough 22 of the settling tank.

The operation is carried out in three phases:

a) Air is blown back through the syphon tube in

35



In these drawings: - Figure 1 is a schematic perspectlve vi ew showi ng a
devi ce according to the present invention, - Figure 2Th amRWSmkdcal
sectton through the device illustrated in figure 1 and

section on 3-3 of figure 2. As was stated in the |ntro

present description, the device form ng-the-subject of the present

I nvention constitutes-an inprovenent to .that described in FR A- 2679223, to
whi ch referencerdey e naﬁlﬁacir hihedgdite ther@fding cbaptheesnventdboayn in

t he upper part  of, fi sand _separat or.._10 grég;y e r
area) 12,. and §%§1§t q1 ntgar‘ﬂ% fic: vl é‘ﬁ‘gp é’raé'.rljir? ao orm of 9@ ?’g
settling tank &lostlmgs tbet lsypgonan#am,beuﬂ:gn@r@@ed@ﬁr by-néeprémqwtmlry

settling tank T S tor 10 with its sand pit 18 and its
partition 11 i sja@t ravg.'?‘s?e%%g' Qﬁgé’%cendl ng and _then ascending flow of the
water to b8 treated, a®)i I'ﬂh%t‘ﬁad{"@d qf, they gyahon P Lo RPeRsG 825i8% zone

(or area) 12 i &c5i tuahadedhorkea ¥t @bwards the trough 22 of the
settling tank, which trough is at a lower level; and
c) The pump 30 is switched on in order to remove .
the grit. ' .
10 . Obviously, the device may furthermore include
automation systems, in particular level sensors which
manage the starting and stopping of the pumps 28 and 30
as well as the opening and closing of the valves for
cleaning the floor 20, for isolating the syphon tubes 44,
15 for injecting air, for removing the grit or the sludge,
etc.
The operation of the device thus described is as
follows: .
1 - Filling phase:
20 ' After the rainfall event, the device is empty.
The water £ills first the grit trough 18 then the
bottom of the seftling tank through the opening released
by the flap valve 24 which occupies the position illus-
trated by Figure 2.
25 :  The degritter and the settling tank are therefore
- filled simultaneously and without fall or turbulence. of
untreated water through this opening. Settling is there-
fore possible during this start-up phase.
Before being removed through the removal pipe 32,
30 the clarified water fills the storage enclosures 34. A
level detector signals that the device is full and in
production phase.
2 - Production phase:
The untreated water deposits the grit and the
35 coarsest particles in the grit trough 18. The flap valve
24 remains closed in the absence of sufficient hydraulic
load to cause it to open. The water yields its floating

components from the abqvémentioned-degreasing region at
the top of Figure 2.



t he sand separator and of the feed zone to the settllngmgggﬁﬁgﬁe %% t he
prelimnary settling tank 16). The settling tank 14 co %0
and a sludge extraction pit 22. According to the inve such
as 24 is provided, for exanple of the weighted flap ty ition

26 whi ch separates the sand separator 10 fTofh the settllng tank 14 Thi s
val ve has a dual function;

it.allows seftflin r t he hase
filling the structure of FTH® ?‘ﬁ%‘?a??%&?'bn"g %ﬁq: ]11rf‘qi “é‘gsléni’;’é §f 28dch
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filled, takes pla appreci ab erturbation or turbul ence. This
ar r angenent there?grthFFo&g goﬁﬂcEFﬁiPFECatlon of the first |ayers of

During this production phase, the particles also
accumulate in the sludge trough 22 of the settling tank.
In view of the short duration of the rainfall event, the

. height of sludge thus accumulated remains small.

3 - Drainage phase:

10

The end of the rainfall event is signalled by a
time-delay level detector. The pump 28 is then switched
on after the time necessary for complete clarification of
the water stored in the settling tank. This pump then
removes the clear water layer located in the settling
tank and in the upper part of the degrltter, through the
flap valve 24 which is in the open position, towards the
clarified water removal pipe 32.

‘This pump stops at the intended level, mentioned
hereinabove, that is to say slightly above the upper
level of the floor 20, so as not to remove the scum or
the bottom sludge. At this moment, the second pump 30
starts so as to extract this sludge and this scum.

It should be noted that the floor 20 has 5
sufficient slope for most of the sludge to be able to
slide as the water level falls. A detector at the lowest

point of the water level trlggers the stopping of the
pump 30.

4 - Floor cleaning phase

15
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It has been seen that a storage enclosure such as
34, including a valve with nozzle 38, corresponds to each
floor portion defined by the partitions such as 36.
~ The floors are cleaned one after the other by
opening this valve 38 and partially draining the corre-
spondiqq stofage enclosure 34. The quantity of water used
on each cleaning is less than the volume of the sludge
trough 22, in order to ensure cleaning of all the floor.
This water is removed via the pump 30 before proceeding

35
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during the enptying of the settling tank, a recovery of a“d
water fromthe sand renover, free of sand and clarified. iﬁ: e of

enbodi mrent shown in the drawing, the valve 24 is const'ru m of
a wei ghted or ballasted val ve, which remaind i'n the cl osed p05|t|on in the

absence of any hydrauylic.head_upstreamof.the_partitio According to
t he present inveﬁ eaPﬂrBQrgﬁoegF g?ﬁ@?ﬁ;“ﬂrg B?BvPaﬁgloﬁém gned in such a

way as to assure a separ The lowesil lsfvdlhedetgetonf inl Lhef isedtldngr tamk t he
one hand, and of sSkidg alkngnso 99 1he 21i1&ks haldhid e
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syst em conpri sesthe fpllewing, 2‘8°FOP°§'ttJ-GBe) placed slightly higher than

t he 5 Depending on the case, each floor portion may be
cleaned from one to three times, for example.
5 - Removal of the grit _
The grit may be removed following the cleaning
operation if the device includes a specific reception
10 construction such as a trough, hopper, etc. Extraction
may be delayed if the operation is carried out by a
drainage lorry, for example. '
The grit removal operation is carried out in the
following mannexr:

15 Unpacking the grit by injecting air as described
‘hereinabove;
Opening the valve of the syphon tube 44;
Transfer of the sand by syphoning into the sludge .
trough 22; and ) .
20 Pumping the grit wvia the pump 30 towards the

- reception construction (trough, hopper, drainage lorry,

etc.), after opening the valve 42.

6 - Device shut down _

The device is empty and cleaned, the various

25 valves are closed and the pumps are stopped. '

Clearly, the present invention is not limited to
the embodiments described and/or represented here, but it
moreover encompasses all the variants thereof.



hi ghest poi nt of the floor 20 of the settling tank, form\
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a laminar settling region and an extragtion trough, this
device being characterized in that the partition (26)
separating the degritter (10) from the settling tank (14)
includes a flap valve (24) making it possible, when it is

open, - to transfer the untreated water without
15 perturbation towards the settling tank,

and therefore
. allowing correct settling during this filling phase.
2. Device according to Claim 1, characterized in
that a double extraction system (28, 30) is provided in

the settling tank (14), in order to ensure separate

removal of the layer of clarified water, on the one hand,
and of the sludge and the scum, on the other hand.

3. Device according to Claim 2, characterized in
that this double extraction system includes:

- means (28) provided slightly above the top
point of t'_he flootr (20) of the settling tank, for remov-
ing the water without removing the sludge, it being

‘possible for these means to be produced in the form of a
pump (28), and '

= means (30) for removing the sludge and then the
scum from the séttling tank, these means, positioned at .
the bottom of the settling tank and made, in pa:rticular,
in the form of a pump, being activated after removal of

the upper clarified water 1ayer by the said f:.rst means
- (28).
35 4.
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Device acgording to any one of the preceding
claims, characterized in that clarified water storage
enclosures (34) are provided, intended for cleaning the

floor (20) of the settling tank.

S. Device according to any one of the preceding



settling tank when it is no longer in use and they remain full while the
device.is being enptied. The floor conprises a plurality of separating
partitions,s such as 36, enabling portions of the floor to be bounded, each
of these portions being designed to be cleared by the flow of water _
originating fromat | east one correspondi ng storage enclosure 34. For this
purpose, each enclaimse Thagracterizeda il thati tthedi §fstsam , foncireasvifig
which while it. |§r99engg LELER seétaI# or fb&@ﬁf égréhe ot I %%%E!%
contained in the“storage enc osure ?ect wat er t hen

-5-  over the cSPFieﬁaﬁau RgeporesBA b?OihenF%é?d #ﬁasr%@mmmgsmdge-

cl eani ng.

Device according to Claim 5, characterized in
that the delivery of the transfer pump (30) which removes
the sludge is provided ‘with two valves (40, 42): one
allowing removal towards the outflow pipe during drainage

of the settling tank, the other ensuring transfer towards
a trough or the like.
10 7.

5

* Device according to any one of the preceding
claims, characterized in that the floor (20) of the
settling tank is compartmented using a certain number of .
partitions (36), thus defining flooxr portions; each being
assigned a water storage enclosure (34) as well as a
valve with nozzle (38) making it possible, by circulation
of water, to clean 'thi_s floor portion using the water
contained in the said enclosure. .

15

8. ~ Device according to Claim 7, characterized in
that the cleaning.is carried out, floor portion by floor
portion, by opening the various valves (38) in turn.
9. Device according to either of Claims 6 and 7,
characterized in that the cleaning of the floor portions
is optimized by providing several £lushes per floor
portion, the drainage by pumping being carried out
25 between each cleaning operation.

10.

20

Device according to any one of the preceding
claims, characterized in that the said flap valve (24) is
a ballasted flap valve remaining closed in the absence of

hydraulic ‘load upstream of the partition (26) on which it
30 is mounted.

T This Sheet 1
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The cleaning is carried out portion by portion of the floor, of course, by
opening the different valves 38 turn by turn. This cleaning may be

optim zed by providing several partial flushings per portion of floor, the
enptyi ng by punping being perfornmed between each cleaning operation. The
devi ce according to the invention is charbéterized, in addition, as has
been seen above, by an original systemfor renoving the sand. It is known
that it is inportant for the sand collected during the sand renoval phase
‘not to be discharged at the sane tinme as the sludge and the floating -
solids, because it is liable to clog the transfer pipes and the drains.
This is the reason why the sand, after the settling tank has been enpti ed,
remai ns tragped in the sand pit 18 provided in the sand separator. It has
been seen aBove that, in the invention, the clarified | ayer of water
contained in the upper part of the sand separator (and which represents

approxi matel y 90@60EE&S§Eéﬂ5£5E“@%Ikgﬁﬁﬁgﬁﬂﬁﬁgﬁﬁ?ﬂggéép ! i schar ged
by neans of the val ve arimng pﬁ?ﬁgiggﬁﬁa%ﬁB For
the purpose of avoiding the supplenentary expenses of nanufacturlng and
nalntenance t he discharge of the sand in

10

Abstract of the dis_closure

Dev;i.ce for treating waste water, especially

15 rainwater by jointly carrying out degritting, degreasing
and settling, which includes a degritter fitted with a grit
trough, passed through by a descending then ascending flow

of the water to 'be treated, a degreasing sur_fade provided
above a part of the degritter and the feed region of the

20 settling tank, and a settling tank which includes a.feed or
presettling basin, a floor, a laminar settling region and.

an extraction trough, wherein the partition separating the
degritte_r from the settling tank includes a flap valve
making it possible, when it is open, to transfer the

: 2_5 untreated water without perturbation - towards the. settling

tank, and therefore allowing correct settling durihg this
filling phase.

FIGURE 1



the device according to this invention takes place by nmeans of the transfer
punp for the sludge and floating solids 30. For this purpose, the delivery
of this‘punp is equipped with two valves 40 and 42, the one permtting the
di.scharge to the drain during the enptying of the settling tank, the other
assuring the transfer to a pit or any appropriate renoval neans. To enable
the punp 30 to be used in this way, it isl/®ecessary to transfer the sand
fromthe pit 18 of the sand separator into the pit 22 of the settling tank.
This operation is carried out,,according to the invention, by neans of .

si phon pi pes such as 44, the oﬁer I on bei ng made possible by the fact that
the pit 18 of the sand-separgiOh i'$ situated h&gher than the pit 22 of the

settling tank. The qQperati QJ z ed out iN three-phases: a) air is
bl own in counter-flo (ke siphon pipg tjo | cosen the sand. According
to the invention, thils Rewmi=id- ~=~Qf air Ye carried out, for exanple,

by cl osing the sipho \nl et situated above said

valve. b) The val vg
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to assuke the transfer of the sand to the pit 22 of the '

- 6- set.tling tank, the level of which pit is lower; and c¢) the punp 30
is started up to.assure renpval of the sand. The device may, of course,
conprise in addition automatic devices, notably | evel sensors which manage
the starting-up and stopping of the punps 28 and 30 and al so the opening
and closure of the cleaning valves for the floor 20, for .isolating the

si phon pipes 44 for injection of dischardéair for the sand or sludge etc.
The functioning of the thus described device is as foll ows:

< >|DEGRITTER
1~ > DEGREASER

al

SETTLING TANK "
PRESETTLING TANK

‘éﬁfﬁaz . SLUDGE

{  CLARIFIED WATER DRAINAGE |
[

DRAINAGE

=

1
1

30 9 . 38 34
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a wat er

head sufficient for causing it to open.

The present patent holder has described and claimed in FR-
A-2679223, a method and an apparatus for the treatment of
water making possible also, in a single device, the
simultaneous carrying-out, notably, of sand removal, grease

removal, coagulation, flocculation and settling of waste
water.

The present invention sets out to provide improvements to
this type of device. Notably, for the purpose of adapting
it to an intermittent method of operation, especially for
the treatment of rain water.

One of the objectives of the invention consists of employing
those technologies that favour treatment even during the
filling of the device, carrying out a selective removal of
the floating solids, the sludge and the layer of clarified

water, and making possible a hydraulic cleaning of the
device.

It is well known that the bad quality of the effluent
entering a treatment installation for waste water during the
start—up phase of this installation takes on considerable
importance when the transitory treatment or treatment of
short duration of specific effluents, notably of rain water,
is involved, because this start-up phase can represent from
10 to 50% of the period of rain. The present invention
proposes, as its first objective, to minimize the adverse
effect of the starting-up of a treatment installation for
waste waters of the type referred to above.

Furthermore, it is known that the overall efficiency of such
a treatment installation for waste water with intermittent
functioning in periods of short duration is very largely
conditioned by the method according to which the floating
solids, sands, sludge and the layer of clarified water are
selectively removed, the latter being equivalent in volume
to 5 to 40% of the total clarified water. The second
objective of the present invention comnsists, therefore, of
carrying out in the simplest possible and mast efficient

manner the capturing and discharge of the various components
referred to abave.

Finally, the device of the type to which the invention
relates operates for only short periods and it is therefore
unnacessary to make use of a continuous discharge system for
the sands, grease and sludge. However, in view of the fact
that the device remains inactive for several days or even
several weeks at a time, it is necessary to provide means
for cleaning the floor of the structure of the device for




The waté( gets rid of its floatable elenents inﬂmim

ne
mentioned in the upper part of figure 2. The f Z fresqttling
tank- is broad and it therefore allows a settli 14 eqt fparticles

{o be carried out. The water passes through tHhe |l anellar Settl
which retains the finest particles, whi@rslid refate on the
various conpartments of the floor 20, where thqy accumulate. Dufing this
production phase, the particles accunulate al so Tn rhestudge—p+! 22 of the
settling t@if PUNPSAWHPRReT IS 3 ArpeRtabion grrdoylng hef hthght of

sl udge t hiE- & AR dii& Farnns'dph (might lead to pollution of the
water when the device is started up again. This is

therefore another nbjective of the present invention.

Consequently, the present invention relates to a device
which comprises the characteristics as defined in claim 1 or

the preferred and additional characteristics of claims 2 to
10.

The present invention also concerns the application of said
devices to the treatment of rain water.

According to the invention, said valve is preferably a

weighted valve that remains closed in the absence of a

hydraulic head upstream of the partition in which it is
. mounted.

According to another characteristic of the present
invention, there is provided, in the settling tank, a double
extraction system for ensuring a separate removal of the
layer of clarified water, on the one hand, and of the sludge
and floating solids on the other hand, this double
extraction system comprising:

- means provided slightly higher than the high point of the
floor of the settling tank, for removal of the clarified
water without removing the sludge and floating solids, these
means being optionally comnstructed in the form of a pump or
a gravity discharge tube and,

- means for removing the sludge and then the floating
solids from the settling tank, these means being positioned
at the bottom of the settling tank and constructed,
preferably, in the form of a pump adapted to be brought into

action after removal of the upper layer of clarified water
by said first means. i

According to yet another characteristic of the present
invention, the device comprises enclosures for the storage
of clarified water intended for use in the cleaning of the
floor of the settling tank.

According to the invention, the device comprises alsc a
system for removing the sand at the lower part of the
enclosure of the sand separator, this system using the means
provided for the removal of the sludge, notably a transfer
pump, the delivery side of which is equipped with two
valves: the one permitting the discharge to the drain during
the emptying of the settling tank, the other permitting
discharge to a pit or the like. According to the invention,
the floor of the settling tank is compartmented by a certain
number of partitions, thus defining portions of the floor,
with each of which there is associated a water storage



-7- 3 - Enptying phase: The end of the rainy pg CH/&EI*&'BaSHEET by a
tinmed | evel detector. The punp 28 is then started jug, after a ting rfequired
for conplete clarification of the water stored in jthHe $&NOVgeg ajk| This
punp then discharges the | ayer of clear water sityatjed in the setHI ifng tank
and in the upper part of the sand separator, through ; ichis
i n the open position, into the discharge duct 32 flor_clarified watef. This
punp stops at the intended |evel, referred to above, that Is to say
slightly shevesthe Ahghastopai rblebk,t kakingopadsite tHiata ifilwad®dt renove
floati ng sateds 6leahufigestf thlst perbathomt Ahet T4 ctane ridmehd heatsacond
punp 30 s¢auitainse@ #a taideapvdosheee sl udges and floating solids. It wll
be noted that the floor 20 has a sufficient slope for the greater part of
t he sl udgetber behabhetevistide pndgrdyemtelgesasfi thevgirasdmevel descends. A
det ect or fonvebbhbtohowtdl pernmeoftpphrendt drdm\tdle dssardpsian tgiyemnd
st oppi ng béloHewpbhpr8ference to the attached drawings, which
illustrate one form of embodiment thereof given purely as an
example, without possessing any limiting character.

In these drawings:

- Figure 1 1s a schematic perépective view showing a device
according to the present invention,

- Figure 2 is an axial vertical section through the device
illustrated in figure 1 and;

-~ Figure 3 is a section on 3-3 of figure 2.

As was stated in the introduction to the present
description, the device forming the subject of the present
invention constitutes an improvement to that described in
FR-A-2679223, to which reference may be made. This device
therefore comprises, as shown in the upper part of figure 2,
a sand separator 10, a degreasing zone (or area) 12, and a
settling tank 14, shown here in the form of a lamellar
settling tank 37, this settling tank 14 being preceded by a
preliminary settling tank 16.

The sand separator 10 with its sand pit 18 and its partition
11 is traversed by a descending and then ascending flow of
the water to be treated, as i1llustrated in figures 1 and 2.
The degreasing zone (or area) 12 is situated above a part of
the sand separator and of the feed zone to the settling tank
14 <(above the preliminary settling tank 16). - The settling
tank 14 comprises a floor 20 and a sludge extraction pit 22.

According to the invention, a valve such as 24 is provided,
for example of the weighted flap type, on the partition 26
which separates the sand separator 10 from the settling tank
14. This valve has a dual function:

= 1t allows settling during the phase of filling the
structure of the installation; in fact, in the absence of
such a valve in conventional installations, after the sand
saeparator has been filled, a fall of several metres of raw
water takes place into the settling tank, which leads to
turbulence and therefore interferes with the settling. As a

result of the presence of the valve 24,

appreciable perturbation or turbulence.

the transfer of the
raw water into the settling tank, after the enclosure of the
sand remover has been filled, takes place without

This arrangement
therefore allows good clarification of the first layers of



4 - Ceaning phase for the floor. It has been seen that —ia each portion
of floor bounded by the partitions such as 36, there cor RE
encl osure such as 34, conprising a valve with diffuser 3B.p
cl eaned one after another by opening this valve 38 and par.iql @@ﬁtéwg of
t he correspondi ng storage encl osure 34.—4he quantity of afer L egch
cleaning is less than the volune of the sludge pit 22 so} as_tQ _ensure
cleaning of the entirety of the floor. This water is disgharged via the
punp 30 béfaker snfering cikarfenics thnachiRyedon of Heer—7The
detector of the lowest level in the settling tank stops operation of the
punp 30 ard ek SR ERS POFEl WeRhi HiF 18 t Hee 2Rt b’l‘ﬁi%ﬁ brefpebELlinBependi ng
upon the pefc HOQLERELY Stk rthe JPPHor 13 ¥er vrtereihe® £RenFdhde to
three ti nREMIYAT oxEliRf Of 2pnd i\t anif19?- sand.  The sand nay be
renoved after the operation of cleaning jf thf devi cg.So rises a specific

: m embodinent “shown in the draw » the wvalve
receptlOnéﬁr}gﬁégnétgﬂgiggwin the form of a weighted or bgllasted

valve, which remains in the closed position in the absence

of any hydraulic head upstream of the partition 26.

According to the present invention, two removal systems are
provided, designed in such a way as to assure a separate
removal of the layer of clarified water, on the one hand,
and of the sludge and floating solids on the other hand. 1In
the example of embodiment illustrated in the drawings, this
double removal system comprises:

- 1) a pump 28 (or a tube) placed slightly higher than the
highest point of the floor 20 of the settling tank, for the
purpose of discharging the water without removing the
sludge. The operation of this pump is interrupted when the
level of the plane of water in the settling tank reaches a
point slightly above (a few tens of centimetres) the intake

level of the pump 28, in order not to entrain any floating
solids;

- a second pump 30, situated on the bottom of the settling
tank in the pit 22 of the latter, this second pump being
started up after the operation of the first pump 28 has been
stopped, in the conditions indicated above, in such a way as
to extract the sludge from the pit 22, then the floating
solids. The sludge and the greases thus removed are
generally discharged towards the drain, and therefore
treated by the purification station after the period of
heavy load due to the period of rain.

At the end, where the discharge orifice 32 for the treated
waste waters is located, storage enclosures for the
clarified water are provided. 1In figure 1, the device
comprises three storage pits such as 34, bounded by walls
and supplied with clarified water coming from the lamellar
settling tank 37. These storage enclosures are provided by
the invention to assure cleaning of the floor 20 of the
settling tank when it is no longer in use and they remain
full while the device is being emptied. The floor comprises
a plurality of separating partitions, such as 36, enabling
portions of the floor to be bounded, each of these portions
being designed to be cleaned by the flow of water
originating from at least one corresponding storage
enclosure 34. For this purpose, each enclosure 34 comprises
a valve with diffuser, such as 38, which while it is opened
releases all or a part of the water reserve contained in the
storage enclosure affected. This water then washes down



a pit, hopper etc. The discharge -may be deferred if LMEI@Y%SH@T
carried out by an enmptying truck, for exanple. The [di schar'&)g o$)era I gn for
the sand takes place as foll ows: Loosening of the da 3 eg¢tion,
as descri bed above; -8- Qpeni g of

t he valve of the siphon pipe 44; Transber of the sdnd by siphonrng ifpto
the sludge pit 22 and, Punping of the sand via the pum 30 to the
receiving structure (pit, hopper, enptying truck etc.), after opening of
t he val veod48r the corresponding portion of the floor, thus assuring

its cleaning.

The cleaning is carried out portion by portion of the floor,
of course, by opening the different valves 38 turn by turn.
This cleaning may be optimized by providing several partial
flushings per portion of floor, the emptying by pumping
being performed between each cleaning operation.

The device according to the invention is characterized, in
addition, as has been seen above, by an original system for
removing the sand.

It 1s known that it is important for the sand collected
during the sand removal phase not to be discharged at the
same time as the sludge and the floating solids, because it
is liable to clog the transfer pipes and the drains. This
is the reason why the sand, after the settling tank has been
enptied, remains trapped in the sand pit 18 provided in the
sand separator. It has been seen above that, in the
invention, the clarified layer of water contained in the
upper part of the sand separator (and which represents
approximately 90% of the volume of the sand separator) has
been discharged by means of the valve 24 during the emptying
of the settling tank 14.

For the purpose of avoiding the supplementary expenses of

manufacturing and maintenance, the discharge of the sand in
the device according to this invention takes place by means
of the transfer pump for the sludge and floating solids 30.

For this purpose, the delivery of this pump is equipped with
two valves 40 and 42, the one permitting the discharge to
the drain during the emptying of the settling tank, the
other assuring the transfer to a pit or any appropriate
removal means. To enable the pump 30 to be used in this
way, 1t is necessary to transfer the sand from the pit 18 of
the sand separator into the pit 22 of the settling tank.

This operation is carried out, according to the invention,
by means of siphon pipes such as 44, the operation being
made possible by the fact that the pit 18 of the sand

separator is situated higher than the pit 22 of the settling
tank.

The operation is carried out in three phases:

a) air is blown in counter-flow through the siphon pipe to
loosen the sand. According to the invention, this blowing-
in of air can be carried out, for example, by closing the

siphon valve, by means of an air inlet situated above said
valve.

" b The valve of the siphon pipe is opened in such a way as
to assure the transfer of the sand to the pit 22 of the
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6 - Device when stopped The device is enpty and cl gaf,” Tevarrotsy val ves
are‘in the closure position and the punps are stoppéd, oV 1
1. Device intended for ensuring the treatnent of sfe ma er, 339
carrying out simultaneously sand renoval, grease re
settling, which device conprises a sand separator (}0) equi pped
wth a sand pit and with a partition (11) enabl i ng the sami—5

separat or ‘%t*i‘i %‘é%bkse‘lh%yl%g%els%?“ '}ﬂ Eeef(‘l A°CEll N9

flow of tfe watep eat’e set conprising
c) the pump 30 is started up to assure removal of the sand.

The device may, of course, comprise in addition automatic
devices, notably level sensars which manage the starting-up
and stopping of the pumps 28 and 30 and also the opening and
closure of the cleaning valves for the floor 20, for
isolating the siphon pipes 44 for injection of discharge air
for the sand or sludge etc.

The functioning of the thus described device is as follows:

1 - Filling phase:
— before a rainy period, the device is empty.

The water first fills the sand pit 18, then the lower part
of the settling tank through the opening released by the

valve 24, which occupies the position illustrated in figure
2. -

The filling of the sand removal device and of the settling
tank then takes place simulataneously and without fall or
turbulence of raw water through this opening. The settling
is therefore possible during this start-up phase.

Before beilng removed through the discharge pipe 32, the
clarified water fills the storage containers 34. A level
detector signals that the device is full and in the
production phase.

2 = Production phase:

~ The raw water deposits the sand and the larger particles
in the sand pit 18. The valve 24 remains closed in the
absence of a water head sufficient for causing it to open.
The water gets rid of its floatable elements in the
degreasing zone mentioned in the upper part of figure 2.

The feed zone to the settling tank is broad and it therefore
allows a settling of the heaviest particles to be carried
out.

The water passes through the lamellar settling zone 37,
which retains the finest particles, which slide down and
agglomerate on the various compartments of the. floor 20,
where they accumulate.

During this production phase, the particles accumulate also
in the sludge pit 22 of the settling tank. In view of the
brevity of the rainy period, the height of sludge thus
accumulated remains small.



a feed or presettling zone (16), a floor (20), a lamellar settling

zone (37) and an extraction pit (22) and a grease- > rengpval _zone

" (12) provided above a portion of the sand separator 1! t he
feed zone (16) of the settling tank (14), this uEAF%@NTWE’P
characterized in that the partition (26)- separatlng _ 11Nbo i&nd
separator (10) fromthe settling tank (14) conprises (124) ,
allowing the transfer of the raw water to the tling tank,] dnd

t hus t he Sett |IEnpipingirphapahe filling stage 15 of said settling]tank,
and also a renoval of the |layer of water f r eetof—sard—akda—
clarifi e@h%l%ﬂfat%fd 1-,1}? tW@étE?T*@dt’aﬁkshﬁﬁﬂaned bY PntimedydsePlpart of
the sand &g ro'r thep started upn affgry ﬁetéé‘FtI i ng tank.
2. Devi c&Stigd ﬁ C%ﬁ*%ﬁ?%ﬂ‘i% °FntP atREr SO

provi ded, th% %“e“s’e‘t& |"r %
28, 30 ‘?’(ﬁ‘" SHh t ‘P‘r
( ) 1 T‘l 4, which. 4§ 45 on

t I PO TRERCth R Shixe’
\t/\ﬁeei)t her ;3%91 t ?ié\/l ’é %c %?‘n g% §gafi?h§ SéndPActerized in
t hat thi s ou %5 e ext raction system (28, 30) conprises:

This pump stops at the intended level, referred to above, ,
that is to say slightly above the highest point of the floor
20, so that it cannot remove floating solids or sludges from
the bottom. At the same time, the second pump 30 starts, so
as to remove these sludges and floating solids.

Eag EE E gﬁgﬁ?ogh§¥i§§ﬁng arified

It will be noted that the floor 20 has a sufficient slope
for the greater part of the sludge to be able to slide
progressively as the water level descends. A detector for
the lowest point of the water level assures start-up and
stopping of the pump 30.

4 - Cleaning phase for the floor.

It has been seen that, to each portion of floor bounded by
the partitions such as 36, there corresponds a storage
enclosure such as 34, comprising a valve with diffuser 38.

The floors are cleaned one after another by opening this
valve 38 and partial emptying of the corresponding storage
enclosure 34. The quantity.of water used at each cleaning

. 1s less than the volume of the sludge pit 22 so as to ensure
cleaning of the entirety of the floor. This water is
discharged via the pump 30 before starting cleaning of the
next portion of floor.

The detector of the lowest level in the settling tank stops
operation of the pump 30 and makes possible washing of the
next portion of floor.

Depending upon ‘the particular case, each floor portion may
be cleaned from once to three times, for example.

5 - Removal of the sand.

The sand may be removed after the operation of cleaning if
the device comprises a specific reception structure, such as
a pit, hopper etc. The discharge may be deferred if the
aoperation is carried. cut by an emptying truck, for example.

The discharge operation for the sand takes place as follows:

Loosening of the sand by air injection, as described above;



- nmeans (28) provided slightly higher than the high poi
fl oor (20) of the settling tank, for renmoval of the clari lagﬂﬁﬁﬁENT'SHhET

wat er wit hout renoving the sludge and floating solids, the

.being optionally constructed in the formof a punp (28) 0 1‘1N®NdW98

-10- “means (30) for renovi®g the sludge an§l {hen the floatjn
sol i ds fromthe settling tank, these neans being|poSTTTonmed—at—the
bottom of the settling tank and constructed not ably,- i nL{he form

W

P

of a punp QRRHIRE 95 Bhebyalyntof nthe 2t PBRRaPLBR fipval 5

upper Iayer of clarified water by said first a
Transfer of the sand %

and,

Pumping of the sand via the pump 30 to the receiving

of the

siphoning 1nton%hg s&udge pit 22

structure (pit, hopper, emptying truck etc.>, after opening

of the valve 42.

6 - Device when stopped

The device is empty and clean, the various valves are in the

closure position and the pumps are stopped.



4. Device according to any one of the preceding clains

characterized in that storage encl osures are providetng . Gh fied
wat er (34) m“"‘mmm cl eaning the floor (2 HEACEMENI\‘SE[ ig
settling tank ﬂlumume according to any onejof the precedinp

cl ai ns, thar act efi zéd i n that=%he device co i et NRVSH98 system
for . renoving the sand (44) at the |lower par{ ¢f the encl osufe] of

t he :.sand separator (10), this systemusing {he neans (30) proyided
for the renoGddimsf the sl udge. 15 6. Device acco

characterized in that the delivery of the transfer punp (30)

assuring renoval of the sludge is rovided with two val ves (40,
42): the onelperievies ﬁgtw’@d for ensur ’d’ﬁsE‘PPartﬁéa*t”EnPh%f ¥este v@ERT NGt he

enptying of the o%?i‘%idgnguf Hlfultaneously s reh@m Perdiickt FeMvhl aaf er to a

pit or the lik accordin one of the recedi ng
cl ai ns, 5%1"5&5‘?‘1“2‘[)83‘{1:‘?% ﬁ%ﬁprliﬁ%sgi daéb‘}"&f"t HP SBIYIPPRY t ank
i's conpdrthnedaad git and ainthian pantitdonoflipashdtiliegsthe36dnd t hus

5 separator to be traversed by a descending and then an ascending

flow of the water to be treated, a settling tank (14) comprising
a feed or presettling zone (16), a floor (20), a lamellar
settling zone (37) and an extraction pit (22) and a grease-
removal zone (12) provided above a portion of the sand separator

10 (1') and of the feed zone (16) of the settling tank (14), this
device being characterized in that the partition (26) separating
the sand separator (10) from the settling tank (14) comprises a
valve (24}, allowing the transfer of the raw water to the
settling tank, and thus the settlement during the filling stage

15 of said settling tank, and also a removal of the layer of water
freed of sand and clarified, situated in the settling tank and
in the upper part of the sand separator, during the phase of
emptying the settling tank.

2. Device according to claim 1, characterized in that there is
20 provided, in the settling tank (14), a double extraction system
(28, 30) for ensuring a separate removal of the layer of
clarified water, on the one hand, and of the sludge and floating
solids on the other hand.

3. Device according to claim 2, characterized in that this double
25 extraction system (28, 30) comprises:

- means (28) provided slightly higher than the high point of the
floor (20) of the settling tank, for removal of the clarified
water without removing the sludge and floating solids, these

means being optionally constructed in the form of a pump (28)
30 and,



deflnlng portions of the floor, with each of which there is
‘associ ated a water storage enclosure (34) and a valve with 25
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means (30) for removing the sludge and then the floating solids
from the settling tank, these means being positioned at the
bottom of the settling tank and constrﬁeted. notably, in the
form of a pump adapted to be brought into action after removal
of the upper layer of clarified water by said first means (28).

Device according to any one of the preceding claims,
characterized in that storage enclosures are provided for
clarified water (34) intended for use in cleaning the floor (20)
of the settling tank.

Device according to any one of the preceding claims,
characterized in that the device comprises also a system for
remuvingﬂthe sand (44) at the lower part of the enclosure of the
sand separator (10), this system using the means (30Q) provided
for the removal of the sludge.

Device according to claim 5, characterized in that the delivery
of the transfer pump (30) assuring removal of the sludge is
provided with two valves (40, 42): the one permitting the
discharge to the drain during the emptying of the settling tank,
the other permitting transfer to a pit or the like.

Device according to any one of the preceding claims,
characterized in that the floor (20) of the settling tank is
compartmented bf a certain number of partitions (36), thus
defining portions of the floor, with each of which there is
assaciated a water storage enclosure (34) and a valve with
diffuser (38), making possible by a flow of water the cleaning
of this portion of the floor from the water contained in said

enclosure.

Device according to any one of the preceding claims,
characterized in that said valve (24) is a weighted valve which



the partition (26) on which it is mounted.  Application of the device

accordinhg to any one of the preceding clains to the treatnent of rain
wat er .
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remains closed in the absence of a hydraulic head upstream of
the partition (26) on which it is mounted.

9. Application of the device according to any one of the preceding

claims to the treatment of rain water.
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