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Claim

1. A filtering device for the clarification of liquids,
especially industrial or waste waters, said device comprising
an open tank provided with a fléor possessing nozzles and
supporting a filtering bed, side channels for admitting
untreated water into said tank, a removal conduit for
removing filtered water, means for enabling washing of the
material of the filtering bed and an axial channel for
removal of washing waters, said device being characterised in
that a bottom portion of the filtering device, below the
floor, is separated along its longitudinal axis by a
watertight partition defining two independent cells.
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INVENTION TITLE:

Improvements to filtration devices for treatment of liquids such as water

The following statement is a full description of this invention, including the best method
of performing it known to me/us:-

e ————




- 1la -

The present invention relates to improvements made to
filtering devices for the clarification of 1liquids,
especially industrial or waste waters.

The present proprietor has developed open filters named
"AQUAZUR", which are described in particular in the "Memento
Technique de 1'Eau" (Technical Review of Water) - page 772 -
783 - Vol. 2 - 9th Edition - published by the company
DEGREMONT - 1989 - (Editions Lavoisier) to which the reader
may refer.

This type of filtering device comprises an open tank
made of concrete, comprising a floor which is also generally
made of concrete and fitted with nozzles, on which the bed of
filtering material is arranged, untreated water being
supplied wvia supply channels arranged laterally along the
tank, the filtered water being removed below the floor via an
axial, longitudinal conduit. In this type of known filter,
the particles of the filtering bed are washed by admitting
washing water and air below the floor possessing nozzles, the
washing waters being removed via a longitudinal channel
arranged along the axis of the tank.

These filtering installations are satisfactory.
However, embodiments of the present invention propose to make
improvements thereto which make it possible, in particular,
to limit the instantaneous rinsing flow rate on filters with
large surface area, given that the limit on producing large
filters of this type is currently the instantaneous rinsing

flow rate. Moreover, embodiments of the invention propos# to

improve the supplying of such large filters with water to be

filtered, by producing equal distribution of this supply over
the entire length of the filter.

According to the present invention there is provided a
filtering device for the clarification of liquids, especially
industrial or waste waters, said device comprising an open
tank provided with a floor possessing nozzles and supporting
a filtering bed, side channels for admitting untreated water
into said tank, a removal conduit for removing filtered
water, means for enabling washing of the material of the
filtering bed and an axial channel for removal of washing
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waters, said device being characterised in that a bottom
portion of the filtering device, below the floor, is
separated along its longitudinal axis by a watertight
partition defining two independent cells.

Preferably, each cell of the filtering device comprises
an inlet for the washing water, a washing air.inlet and a
regulating valve.

Preferably, the side channels for supplying water to be
filtered are arranged laterally along the tank of the
filtering device and are designed so as to fulfil a double
function, said double function being

- equal distribution of the water to be treated over
the entire length of each cell of the filtering dasvice during
a filtering phase, and

- equal distribution of the cleaning water used during
a phase of washing of the material of the filtering bed.

Embodiments of the invention will now be described by
way of example only with reference to the accompanying
drawings in which:-

- Figure 1 is a cross-section, through a vertical plane,
of a filtering device according to an embodiment of the

present
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invention, represented in the filtering phase and;

= Figure 2 is a similar view to Figure 1 repre-
senting the filtering device in the washing and cleansing
phase of one of its cells.

5 Referring to t&f drawings, and more particularly
to Figqure 1, a filteqLu»maathw—~h* RB=—DE i ci-e
has—keen shown which, as stated hereinabove, constitutes
an improvement to the "AQUAZUR" filter designed by the
present proprietor.

10 Thie is therefore an open filter intended for
industrial or waste water clarification installations
with a high flow rate and which can be washed simulta-
neously or successively with air and with water. As is

}
;
:
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seen in Figure 1, such a filter is in the form of a tank

15 made of concrete comprising a filter floor 12, generally

made of concrete and of the type with nozzles. This floor

supports the layer of <filtering material 14,147,

generally consisting of sand. The untreated water to be

filtered is supplied via side channels 18,18‘, The

20 washing water and air are introduced, in the phase of

washing the filter, bhelow the filtering floor, the

washing waters being removed using a condult 24 placed at

the lower part of an axial lengitudinal channel 17

defined by two longitudinal partitions 16,16’. These

25 arrangements are described in the work mentioned herein-
above, to which the reader is invited to refer.

In order to limit the instantaneous rinsing flow

rate on a filter of the type describhed hereinabove, of

. large size, the pi#esent invention provides a watertight

iég ::,.-30 separating partition 20 below the floor 12 of the filter,

FE- A

aheds aftiin

annliny

making it possible to define two independent filtering

cells, In the example considered, each of these cells

therefore comprises a filtering bed, 1l4;14‘/respectively,

an enclosure for collecting the filtered water 15,157

35 respectively, and a conduit 22,22’ respectively for

removing the filtered water and for supplying washing air
and water.

Clearly, the fact that each cell of the filter is

made separate leads to the provision of two inlets for

— e ——
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the washing water and two inlets for the washing air, as
well as two regulating valves slaved to the same level,
Howevaer, this does not constitute a drawback, in view of
the fact that these regulating valves are smaller and
hence less expensive than a single valve which would be
neceasary on a conventional filtering device with a
single cell and with a large size.

In the filtering device which—forme—the—subiect

the channels 18,18’ provided on

A e e e T e L N

-

the tank for supplying untreated water which is to he
treated are designed so as to produce, on the one hand,
equal distribution of the untreated watexr over the entire
length of the filter during the filtering phase and, on
the other hand, equal distribution of the cléansing water
during the phase of washing the material 14,14 of the
filter.

This arrangement makes it possible to avold the
drawbacks which are observed on filtering devices cur-
rently produced, which drawbacke result from time lapses
between the supply of the untreated water at one of the
ands of the filter and its arrival at the opposite end,
which time lapses may be detrimental to the filtrationm,
in particular in the case of coagulation on the filter.
The imbalances thus observed may be substantial and the
development in the nature of the flocculation may lead to
different filtering speeds at different places on the
filter.,

Thus, A each of
the c¢hannels 18,18’ comprises a lower wall 26, 26
respectively, which is inclined towards the inside of the
tank and ocomprises calibrated orifices 27 and 27’
respectively, each of these lower walls being extended
upwards by a vertical wall 28 and 28/ respectively, also
provided with orifices 29, 29¢ respectively.

The filter secerding—4boihe—invention has been
represented in Figure 1 during the filtering phase. It is
seen that the untreated water delivered by the c¢hannels
18 and 18’ ls introduced into the tank via the orifices
J6, 267, 29, 29’, the vertical partitions 28, 28’ not

e
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being immersed, which makes it possible to obtain a
regular supply of the tank of the filter, over the entire
length of the tank, which eliminates the drawbacks,
mentioned hereinabove, of conventional installations of
this type. The water which is filtered by passing over
the filtering materisl 14, 14’ of each cell is removed
via the independent conduits 22, 22’ from each cell.

This type of supply may also be applied to
filtering settled water coming from highly locaded
untreated water. In this case, the flocculation esgcaping
from the settler still has & high sedimentation speed and
preferential settling may be observed towards the supply
region. By virtue of the equal distribution of the water,
obtained by the above described design of the channels
18, 18’ according te the invention, such a phenomenon may
be eliminated or at last very substantially xeduced.

Figure 2 represents the filter during the washing
phase of one of its cells,(left-hand side when looking at
the figure). The washing water 15 and/or the washing air
is introduced below the floor of the filter via the
conduit 22 and passes through the filtering bed 14, it is
swept along by untreated water introduced through the
orifices 27 made in the inclined wall 26 of the channel
18 and it is removed over the partition 16 into the axial
e¢hannel 17 and through the removal conduit 24. This
figure clearly showg the feature of the invention accord-
ing to which each of the cells of the filter can be
washed independently of the¢ other.

= \(\GX‘Q—W\ . ;

The arrangements | Aw_-.-_‘,--_u_--.m_..y...;-.;_-»m;__..‘»__“
—irve n may be applied in particular:

~to sand filters with a high layer height, in
which, at the end of the blowing period, sometimes
excessive alr retention is observed, due to the use of
certain reactants (especially cationic polymers);y

« tg granular activated-charceoal filters; for
removing the charcoal from the filters it is necessary to
fluidize it and the invention makes it possgible, by
fluidizing only one cell at a time, to economize on
water;




- to bilayer filters; the rinsing flow rates normally
applied on this type of filter vary from 40 to 60 m/h, which
leads to extremely high instantaneous flow rates for filters

5 with a large surface area (for example 12,000 m’/h for a
filter for 200 m?). Washing by individual cell makes it
possible to divide these flow rates by two, with the result

i which this has not only on the washing pumps, the manifolds,

3 etc., but also on the conduits and the washing water removal

10 network.
Throughout this specification, unless the context

e S

requires otherwise, the word "comprise", or variations such

B eshasdn 150

as "comprises" or "comprising", will be understood to imply

gy

the inclusion of a stated element or integer or group of

15 elements or integers but not the exclusion of any other

el 10

element or integer or group of elements or integers.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A filtering device for the clarification of ligquids,

especially industrial or waste waters, said device comprising
an open tank provided with a floor possessing nozzles and
supporting a filtering bed, side channels for admitting

untreated water into said tank, a removal conduit for

|

removing filtered water, means for enabling washing of the
material of the filtering bed and an axial channel for
! removal of washing waters, said device being characterised in
’ that a bottom portion of the filtering device, below the
floor, 1is separated along its longitudinal axis by a

watertight partition defining two independent cells.

e mmmw

2. A device according to claim 1, characterised in that
each cell of the filtering device comprises an inlet for the

washing water, a washing air inlet and a regulating valve.

4 aanm

3. A device according to either one of the preceding
claims, comprising a single washing pump, said pump being
. provided with a wvalve for distributing the washing water
: between the two cells of the filter.

4. A device according to any one of the preceding claims,
characterised in that the side channels for supplying water
to be filtered are arranged laterally along the tank of the
filtering device and are designed so as to fulfil a double
function, said double function being

- equal distribution of the water to be treated over
the entire length of each cell of the filtering device during
a filtering phase, and

- equal distribution of the cleaning water used during

a phase of washing of the material of the filtering bed.

951024,p:\oper\kay,63314.res,7
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5. A device according to claim 4, characterised in that
each side channel comprises a lower wall inclined towards the
inside of the tank having calibrated orifices, said wall
being extended upwards by a vertical wall having further
calibrated orifices with the untreated water to be filtered
being introduced through the calibrated orifices of the
inclined and vertical walls, whereas the c¢leaning watexr is
introduced, during washing of the cell in question, via the

calibrated orifices provided in the lower walls.

6. A filtering device substantially as hereinbefore

described with reference to the drawings.

DATED this 24th day of October, 1995
DEGREMONT

By Its Patent Attorneys
DAVIES COLLISON CAVE
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ABSTRACT

Filtering device for the clarification of liquids, especially industrial or waste
waters, is of the type which includes an open tank (10) provided with a
floor (12) possessing nozzles and supporting the filtering bed, side channels
for arrival of the untreated water, a removal conduit for the filtered water,

means for washing the material of the filter and an axial channel for

removal of the washing waters. The bottom of the filter, below the floor

(12), is separated along its longitudinal axis by a watertight partition (20)

o

- defining two independent cells (14, 15 - 14' - 15') in the filter.
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