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@ Titre : Mobile unit for filtering and sterilizing water.

@ Abrégé :

A mobile unit for filtering and sterilizing water comprising a water circuit |
with at least one inflow of water to be treated and at least one outflow of filtered l
aild sterilized water, the unit being characterized by the fact of further comprising,
housed in a mobile box-like structure (1): filtering means (4, 5); U.V. irradiation l
sterilizing means (8), placed downstream the filtering means (4,5); water delivery
means (9), placed in correspondence to the at least one outflow of filtered and
sterilized water; PLC means for automatically controlling said circuit and the
sterilizing means (8); and electric power supply means (14), for making the i
operation of the unit autonomous.
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TITLE
MOBILE UNIT FOR FILTERING AND STERILIZING WATER
DESCRIPTION

Field of the invention

The present invention relates to the field of the
apparatuses for water ‘treatment. More precisely, it
concerns a mobile unit for filtering and sterilizing water.

Background art

Water must be filtered and sterilized, especially but
not exclusively for conditioning requirements, in a number
of different circumstances. The conditioning ie required in
particular whenever water has to be drawn from rivers,
streams, (natural or artificial) basins or, more generally
speaking, from rain deposits. The above, owing to the fact
that a water distribution network is unavailable, or in any
case unusable.

This may occur - for instance and typically - in
isolated and/or underdeveloped areas, on the occasion of
military operations/maneuvers, or further to mnatural
disasters (earthquakes, floods etc.). However, the need for
filtered and sterilized water may also arise in the agro-
alimentary field, in zootechny, industry and in general for
civil uses (water treatment for swimming pools, or for the
accumulation of fall-back stocks).

In all such circumstances, and especially in those
caused by an emergency, it is fundamental to satisfy the
need that has arisen straightforwardly and promptly.
Therefore, the filtering and sterilizing means to be used,
besides providing a high efficiency in terms of quality of
the treated water they deliver, must be very light, compact
in size, easy to transport and to use in any condition, and

adaptable to each specific circumstance of operation.
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Filtering and sterilizing means having the above
general characteristics are konown from the prior art. For
instance, JP 08220558 disclosesa a wobile .u.nic for f;i.,ltering
and sterilizing water according to the pre-characterizing

5 portion of appended claim 1.

Surmmary of the invention

The object of the present invention ie to provide a
new mobile unit for filtering and steriliziﬁg water which
has the above cited characteristics, accomplishing an

10 i@oroved working efficiency.

The above object is achieved with the mobile unit for
Filtering and sterilizing water according to the present
invention, whose essential features are defined in appended
claim 1.

15 " Brief description of the drawings

The features and advantages of the mobile unit for
filtering and sterilizing water according to the invention
will become apparent from the following description of an
exemplifying, pon-limiting embodiment thereof, made with

20 reference to annexed drawings, wherein:

- figure 1 shows is a perspective, exploded view of
the unit according to the invention;

- figure 2 schematically zepresents the hydraulic
lay-out of the unit of figure 1;

25 - - figure 3 is an axial cross-section view of a filter

of the unit of the previous figures.
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Description of the preferred embodiment

With reference to figures 1 and 2, the mobile unit
according to the present invention comprises a loadbearing
box-like structure 1, having a parallelepiped shape,
defined by a frame la, side panels 1lb and a cover panel 1c.
The panels have thermal insulation properties, but provide
vents for the aeration of the components housed within the
structure.

Structure 1 is supported at the basis by two couples
of wheels 2a and 2b, via connecting members which are fixed
to the structure and swingable around a vertical axis,
respectively for wﬁeels 2a and 2b. In this way, the unit is
easily displaceable on the ground. Structure 1 also
provides hooks 3, pfotruding upwards, for taking hold of
the unit and lifting it. The following main componenté are
housed within structure 1, integrated in a water circuit
not visible in figure 1, but schematically represented in
figure 2 with a continuous line.

A couple‘ of filters 4, 5 arranged in series,
intercept an inflow 6 of water to be treated. Filters 4, 5
have different filtering effectiveness, namely lower for
the wupstream one and higher for the downstream one
(typically, 16 ym and 5 um).. Downstream filters 4, 5, after
a storage chamber 7, a U.V. irradiation sterilizing devicé
8 1is provided. Device 8 is of the type, known per se,
ensuring a total refraction of the irradiation and having
inner tubes made of teflon™, such as those manufactured by
the company ONLYTECH of Taranto (Italy). Such a device can
afford a practically total (in percentage, around 99.99%)
destruction of the bacteria in.the water. Downstream device
8, a set of taps 9 is arranged, for delivering treated

water to be used straightaway. Treated water may also be
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accumulated in a stocking tank 10, represented with shadow
line in figure 1 too, to be externally associated to one
side of structure 1.

An auxiliary' tank 11 for the backwashing of the
filters is arranged in correspondence to the base of
structure 1, and fed by treated water drained off upstream
taps 9. Tank 11 is hydraulically communicated with filters
4, 5 via a backwash circuit, shown with shadow line in
figure 2. Finally, means 12 for diluting and dosing a
disinfectant agent, typically chlorine based, in a s=olid
condition are also fed by drained-off treated water.

According to the circuit sketched with dotted line,
dosing means 12, preferably comprising two independent
units 12a and 12b as shown in the figures, feed the
disinfectant agent to backwash tank 11 and, if present, to
stocking tank 10. In this way, the wéter accumulated in the
tanks is protected by a possible contamination subsequent
to the U.V. treatment. Advantageously, units 12a and 12b
are of the kind described in Italian utility wmodel
application n. FI/99/U/000134, in the name of the same
applicant. They may be associated to a dilution tank, not
shown, in which the chlorine is further diluted in order to
obtain, when necegsary, a more refined dosing.

The auxiliary components, namely pumps and valves the
function of which is to propel and control the water
circulation in the wunit, are not shown in figure 2.
However, the arrangement of such components will be obvious
to any skilled person. Nonetheless, pumps 16a and 16b for
feeding the main and the backwash flows, respectively, are
housed in the lower part of structure 1, and visible in
figure 1.

The supply of electrical power to the unit, i. e. to
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filters 4, 5, to sterilizing defice 8, to dosing means 12
and to the auxiliary components, is carried out by a diesel
generator 14, shown in figure 1, located in the upper part
of structure 1. At least one unit 12a of the dosing means
12 is also powered by batteries 15, placed near generator
14, so as to assure the chlorine-coverage of stocking tank
10 even when the same generétor 14 is not working.

The control of the unit, that is of the operation of
the above mentioned components, is carried out by a PLC
system, of a known type, with a switchboard 13, as in
figure 1, accessible on a side of structure 1. Switchboard
13 is advantageously provided with LED lights for the
prompt identification of nmlfunctions and/or failures of
the various components, and with one or more displays for
showing the conditions of the treated water, typically of
the chlorine-coverage level, detected in stocking tank 10
via sensors 17.

As to the features of filters 4 and 5, entering into
details and referring also and in particular to figure 3,
each filter comprises a cylindrical body 18, within which a
shaft 19 extends axially. On shaft 19, which is driven by
an electrical motor 21, a number of filtering disks 20 are
keyed, being suitably spaced by sleeves 22. Each filtering
disk 20 is made of a net-like material chosen with the
appropriate fineness, and defines an inner cavity 20a,
communicated via holes 23 with a passage 19a axially formed
in shaft 19.

An inflow opening 24 of water to be treated and an
outflow opening 25 of filtered water are axially formed in
body 18, respectively in a off-center position and in a
central one, i. e. in correspondence to shaft 19 and thus

in a direct communication with passage 1%9a thereof. An
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outflow opening 26 to be used in the backwash operation of
disks 20 is also formed, radially, in body 18. Said
operation is carried out in the following way.

When one of the filters is spent, the water pressuie
thereinside overcomes a predetermined value. Such
situation, thanks to a pressure switch, stops the filtering
flow, the ,relevant inflows 24 of both filters 4, 5 being
blocked. Then, filtgred and sterilized water is fed from
auxiliary tank 11 into body 18 of each filter, via opening
25 - an outflow in the normal operating conditions - and
therefore thrqugh passage 19a of shaft 19.

Simultaneously, shaft 19 is driven, thus bringing
filtering disks 20 into rotation. A centrifugal motion is
then transmitted to the backwash water and this, along with
the pressure of the same water, causes the removal of the

solid particles from the outer faces of disks 20. The

‘polluted water is removed via outflows 26 of the two

filters. The above cited pressure switch will be also used
to control the end of the backwash operation, and the
restart of the normal work. As mentioned, the backwash
water, besides being filtered, is sterilized and added with
a disinfectant agent by means of dosing unit 12b, in order
to eradicate the presence of bacteria inside filters 4, 5.
According to a different embodiment, not shown, the
functions of the stocking tank 10 and of the auxiliary tank
11 for the backwash of the filters are carried out by a
single taﬁk, upstream taps 9. Such tank is then placed
inside structure 1 and, in order to make room for it,
generator 14 may be moved to the outside. Hence, the single
tank has two outflows, one to the direct delivery to a
user, the other to the backwash circuit. The tank may also

be provided with a discharge valve, operated by the PLC
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system after a predetermined inactivity time (e.g. a few
days) in order to get rid of water which has been
stagnating for too long, and consequently is no longer
protected by the chlorine-coverage.

In the single tank, the backwash outflow is placed in
correspondence to the bottom and, thanks to a level gauge,
the presence of an amount a water sufficient for the
backwash of the filtefs is always assured. The delivery
outflow isg placeq at a higher level, so that the said
amount can not be affected. This solution, other than
making the unit even more compact, wmakes it possible for
the dosing means 12 to be totally integrated, this
subtracting possibly troublesome mounting and test
operations to the responsibility of the user.

It will be apparent from the above that the mobile
unit according to the invention can satisfy the most
critical filtering and sterilizing needs (of course, not
those concerned with the depuration from chemical agents,
for which other types of apparatuses are required). The
working effectiveness of the unit has been confirmed also
by severe tests that have been carried out. Namely, it was
observed that wundrinkable water, polluted by a TMC
(TMC=total microbial count) of about 1100 cfu/ml
(cfu=colony forming units), after the treatment had an
average TMC of about 2 cfu/ml, with a reduction, in
percentage, of about 99.8%. Such a final concentration is
widely below the standards fixed by the law, this making
the treated water, from a microbiological point of wview,
drinkable. Moreover, the microscopic observation of the
sediments showed an adequate clarification of the water,
due to the action of the filtering means.

As far as the sterilization is specifically
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concerned, it has to be noticed that the U.V. irradiation
device 8 permits to destroy the bacteria in a ecological
and safe way. The inner tubes made of teflon™ ensure
substantially insignificant operation and maintenance
costs, owing to their very high strength and for not
needing cleaning operations.

As to the versatility and convenience of use, the
features of the unit can be summarized as follows:

- very low size and weight, thus making the unit easy
transportable and liftable, thanks to the simplicity of the
components employed and to the rationality of their
arfangement;

- possibility of a completely automatic operation,
ensured by the PLC control system and the relevant network
of sensofs, this making the unit simply usable even by not
qualified operators;

- modularity of the components, and then possibility
of optimizing the size of the various parts and/or adding
others (such as activated charcoal filters, remote control
systems, fans/coolers for controlling the working
temperature) as a function of the specific needs;

- excellent cost-benefit ratio;

- total autonomy, thanks to the diesel generator;

- absolute suitability for making water drinkable,
thanks to a careful choice of the materials to be used
(18/10 inox steel, polyethylene, etc.).

In conclusion, the mobile unit for filtering and
sterilizing water according to the present invention
provides a solution of unknown effectiveness to all the
problems which arise in the circumstances mentioned in the
introductory part.

Variations and/or modifications can be brought to the
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mobile unit for filtering and sterilizing water according
to the present invention, without departing from the scope

of the invention as defined in the appended claims.
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CLAIMS

1. A mobile unit for filtering and sterilizing water
comprising a water circuit with at least one inflow of
water to be treated and at least one outflow of filtered
and sterilized water, the unit further comprising, housed
in a mobile box-like structurs (1): filteriné means (4, 5);
U.V. irradiation sterilizing wmeans (8), placed downstream
said filtering means (4, 5); water delivery means (9),
placed in' cofrespondencé to said at least one outflow of
filtered and sterilized water; PLC weans for automatically
controlling said circuit and said sterilizing means (8):
and electric power supply means (14), for making the
operation of the unit autdnomous, the unit beiné
characterized in that 1t also comprises: means for
backwashing said filtering means (4, 5), said backwashing
means being provided with an auxiliary tank (11) for said
treated and sterilized water, placed downstream said
sterilizing mwmeans (8), said backwashing means being
controlled by said PLC control weans; and means (12) for
dosing and diluting a disinfectant agent, typically
chlorine based, in a so0lid condition into szaid auxiliary
tank (11), =aid deeing weans (12) Eeing hydraulically fed
by drained-aff treated and sterilized water, and being
controlled by said PLC control means.

2. The wunit according to claim 1, comprising
miultiple filtering means (4, S) arranged in series, having
a progressively increasing filtering effectiveness,

i3, The unit according to claim 1 or 2, further
comprising battery means (15) for independently supplying
electric power to said dosing and diluting means (12).

4. The unit according to any of the claims from 1 to

3, asmociated to a tank (10) for stocking said filtered and
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sterilized water, said stocking tank being fed with said
disinfectant agent by said dosing means (12).. »

5. The unit according to any of the claims from 1 to
3, wherein said water delivery means (S) draw water from
said auxiliary tank (11) of eaid backwashing means, said
tank being also a stéﬁking tank of filtered and sterilized
water and comprising a discharge valve, operated by said
PLC control means after a predetermined inactivity time.

6. The unit according to claim 5, wherein said tank
comprises an outflow for the backwash of said filtering
xﬁeans (4; 5), placed near the bottom of the tank, and a
outflow to said delivery weans (5), the latter outflow
being placed higher, above a water level corresponding to
an amount a water which ensures the backwashing of the
filtering weans. .

7. The unit according to any of the claims froem 1 to
&, wherein said filtering means comprise at least one
filter (4) cowprising a body (18), a number of filtering
disks (206) keyed to a shaft- (18) axially extending within
said body (18) and internmally communicated with a passage
(1%a) centrally formed in said shaft (18), an inflow (24)
and an outflow (25) of the water being axially formed in
said body, respectively in an off-center peaition and in
correspondence to said shaft (18), whereby a substantially
radial filtering flow, from the outside to the imside, is
established,

8. The unit according to claim 7, wherein said

backwashing means feed treated and sterilized water From

said auxiliary tank (11) to said body (18) of =maid at least
one filter (4), according to a flow which is opposite to
said filtering flow, an electric engine (21) elecrrically

fed by said power supply wmeans (14) and controlled by said
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PLC control means being associated. to said shaft (18) for
driving ita rotaticn, whsreby centrifugal wmotion is
transmitted to said water, causing the removal of ;he solid
particles from the outer faces of said filteriné disk;
(20).

9. The unit according to any of the claims from 1 to
8, wherein said backwashing means are piloted by means for
detecting the prassure within said filtering wmeans (4, 5).

10. The unit according to any of the previocus claims,
wherein said electric power gupply means (14) comprise a

diesel generator-(14).
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