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Description

[0001] The present invention relates to a system for
treating a detergent solution and to a method for man-
aging the operation thereof. Related prior art systems
and methods are described in EP-A-1775033 and GB-
A-2471222. More in particular, the invention relates to a
system for treating a detergent solution in a washing or
rinsing station for containers, mainly bottles, of the type
which is commonly associated to a system for bottling a
pourable product, especially in the food sector.

[0002] In order to ensure the appropriate hygiene to
the bottled product, it is known to accurately wash the
bottles, before filling, by means of bottle washing ma-
chines or rinsing machines. The type of machine that is
used depends mainly on the type of bottles used (new
or reusable).

[0003] New bottles coming from glassfactories are typ-
ically packaged on wooden platforms and are protected
by appropriate thermoretractable caps made of plastic
which protect them from dirt. Although, in this way, the
bottles are maintained substantially clean, they can in
any case have traces of dirt due to the conditions and
modes of transport, as well as to the duration and mode
of storage. Therefore, before filling, these containers are
rinsed by means of dedicated rinsing machines which,
by means of filtered and sterilised water jets, remove and
expel from the containers every trace of dust or other
impurity present therein.

[0004] Reusable bottles, instead, are generally dirty
both inside and outside and therefore require an effective
washing action.

[0005] For this purpose, washing machines are used
in which the bottles are subjected to a series of soaking
and spraying treatments with detergent solutions at a
high temperature alternated with repeated filling and
emptying operations, followed by one or more rinsing op-
erations with potable water and finally by draining. As
well as ensuring a strong washing of the containers with
the removal of every trace of dirt and of all the microor-
ganisms possibly present therein, the washing machines
should also remove the labels or parts thereof, ideally
without causing defibrating and kneading, which result
in considerable drawbacks.

[0006] The operative variables, such as the composi-
tion of the washing cycle, the operation modes, the op-
eration temperature, the type of solution (acid, alkaline
or neutral) etc., depend on the machine used, on the
degree of dirt of the bottles to be washed, on the features
of the water used and on the pressure of the water jets,
on the glue used for the labels, on the degree of concen-
tration of the detergent solutions used etc.

[0007] Mostpartof the solution used in the bottle wash-
ers contain, as main constituent, caustic soda (NaOH),
generally mixed with other alkaline substances or syn-
thetic detergents, which increase the detergent power.
[0008] An important aspect to be considered is con-
nected to the water that should be used for washing and
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rinsing the bottles before they come out of the washing
machine. Current regulations provide that potable water
is used for the final rinsing of the bottles. Where this kind
of source is not available, the law allows the use of pu-
rified water obtained by dedicated treatment plants which
allow to meet the chemical and microbiological require-
ments set for the specific use.

[0009] Furthermore, itis desirable thatthe waters have
avery low hardness, in order to limit as much as possible
the formation of scaling within the washing plant, which,
as well reducing efficiency, can compromise the opera-
tion thereof.

[0010] To avoid the formation of foam within the wash-
ing machine, with all the resulting undesirable conse-
quences (overflows, reduction of the pressure in the jet
nozzles, reduction of the sterilising efficiency, malfunc-
tioning of the pumps, etc.), anti-foaming agents and sur-
factants are added to the detergent solutions and the
machine is provided with appropriate structural anti-foam
devices.

[0011] The temperature and concentration of the de-
tergent solution are generally inversely proportional to
the duration of the treatment, which in turn is a function
of the complexity of the washing cycle of the bottles. Fur-
thermore, the temperature and the concentration must
be increased, as well as to shorten the washing cycle, in
order to treat very dirty containers or containers provided
with labels which are very hard to detach.

[0012] Given the importance of environmental issues,
and in relation to measures for purifying water, great care
must be taken in the treatment of the sewage deriving
from the washing of bottles and from detergent products
used for washing.

[0013] Given the number and extent of the parameters
that the detergent solution must meet, both in view of the
efficiency of the washing and sanitization of the bottles,
and in view of the legal requirements, it is recommend-
able that the detergent solution is not discharged in the
environment after only one use in a single washing/rins-
ing cycle of containers, but instead that its use can be
prolonged as much as possible.

[0014] Inthe course of the washing operations, the de-
tergent solution is not changed, but simply filtered with
large mesh filters with 2-4 mm openings: in the course
oftime itis physically polluted with solid particles deriving
from the paper of the labels, from inks, from glues and
from dirt. Physical pollution caused by solid bodies is
prevailing with respect to chemical pollution, as the con-
centration of the soda is continuously controlled and ad-
justed by an automatic control system for the concentra-
tion of the soda.

[0015] Therefore, when the content of the impurities in
the used detergent solution exceeds given threshold val-
ues, operation problems can occurin the washing/rinsing
plant. For example, mechanical problems can be detect-
ed at the pumps, when the detergent solution draws
therein an excessive amount of suspended solid parti-
cles.
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[0016] Accordingly, periodical maintenance interven-
tions are required to ensure the efficiency in the operation
of the washing plant and of the filtering system of the
detergent solution, especially as regards the most fragile
components, such as filters and means adapted to create
and direct jets of detergent solution within the bottle.
[0017] Typically, in the sector, the detergent solution
can be periodically changed, for example every week or
fortnight, so as to reduce the discharge costs. However,
this periodicity is possible only by recycling the used de-
tergent solution after having subjected itto an appropriate
treatment which maintains the detergent properties
thereof.

[0018] For this purpose, it is known in the sector to use
systems for treating the detergent solution which at least
partially recover the original physical-chemical proper-
ties. Typically, these are mechanical systems such as
decantation, filtration etc., which are generally actuated
when the bottling system is not working (for example dur-
ing the weekends).

[0019] The need is therefore felt in the sector to in-
crease the working life of the detergent solution and to
reduce maintenance interventions, in particular those
that imply downtimes.

[0020] In this connection, the need is felt in the sector
to provide a system for treating the used detergent solu-
tion in a washing/rinsing plant for containers, which sys-
tem allows to effectively remove the solid particles sus-
pended in the detergent solution, preferably allowing to
treat the detergent solution without interrupting the nor-
mal production cycle of the washing/rinsing plant.
[0021] Furthermore, it would be desirable to provide a
system for treating the used detergent solution in a wash-
ing/rinsing plant for containers, which allows to effectively
take advantage of the downtimes normally required to
carry out the treatment, thus requiring minimal mainte-
nance interventions, limiting the consumption of energy,
water and detergent solution during the step of wash-
ing/rinsing, etc.

[0022] At least one of the above said needs is met by
the present invention, as it provides a system for treating
the used detergent solution in a washing or rinsing plant
for containers as defined in claim 1.

[0023] Furthermore, it is an object of the present in-
vention to provide a method for managing the operation
of a system for treating the used detergent solution in a
washing/rinsing plant for containers which allows to re-
duce the energy consumption and the wear of the moving
parts. This object is achieved by the invention by provid-
ing a method according to claim 10.

[0024] Forabetter understanding of the presentinven-
tion, a preferred embodiment is disclosed hereinafter by
mere way of non-limitative example and with reference
to the drawings of accompanying Figure 1, which dia-
grammatically shows a treatment system for the used
detergent solution in a washing plant for containers ac-
cording to the invention.

[0025] In Figure 1, numeral 1 indicates as a whole a

10

15

20

25

30

35

40

45

50

55

treatment system of the used detergent solution in a
washing plant for the containers.

[0026] System 1 is fluidically and operatively connect-
ed with a tank 2 that substantially coincides with the de-
tergent bath of a washing/rinsing machine of the contain-
ers of the above said plant. When the machine comprises
a plurality of detergent baths, the treatment system can
conveniently be fluidically and operatively connected
with one bath at a time (i.e. with one tank 2 at a time) by
means of the opening/closing of relative feeding valves
provided in each bath.

[0027] Furthermore, system 1 advantageously com-
prises first and second treatment means 3 and 4 config-
ured toreceive from tank 2 an adjustable flow of detergent
solution to be treated and to recirculate to the same tank
2 an adjustable flow of treated detergent solution. The
inlet and outlet points of the detergent solution must not
be placed in areas that may alter the normal functioning
of the machine.

[0028] Advantageously, tank 2 is fluidically connecta-
ble selectively:

- only to first treatment means 3 of the detergent so-
lution (primary treatment circuit); and

- tofirstand second treatment means of the detergent
solution 3, 4 in series (secondary treatment circuit).

[0029] In greater detail, system 1 comprises a primary
feeding duct 5 and a primary recirculation duct 6 to flu-
idically connect the tank 2 to first treatment means 3 of
the detergent solution. In particular, the detergent solu-
tion coming from tank 2 can flow through primary feeding
duct 5, and the detergent solution treated by first treat-
ment means 3 can flow through primary recirculation duct
6 so as to return to tank 2.

[0030] Furthermore, system 1 comprises a secondary
feeding duct 7 to fluidically connect first treatment means
3 to second treatment means 4, and a secondary recir-
culation duct 8 to connect second treatment means 4 to
tank 2. In particular, the detergent solution treated by first
treatment means 3 and directed to second treatment
means 4 can flow through secondary feeding duct 7,
while the detergent solution treated in series by first and
second treatment means 3, 4 canflow through secondary
recirculation duct 8 so as to return to tank 2.

[0031] First treatment means 3 advantageously com-
prise a primary filter 30, preferably of the rotating drum
type, which is provided with a top tank 31 to receive the
detergent solution to be treated and with a lower tank 32
to collect the treated detergent solution.

[0032] The filtering portion of primary filter 30 is advan-
tageously formed by triangular elements of the "wedge
wire" type. Typically, these elements are welded to a sup-
port profile defined by the rotating drum. The distance
between the triangular elements is controlled very accu-
rately, since the width of the slits between two alongside
triangular elements directly influences the filtering effi-
ciency.
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[0033] Advantageously, this type of filter provides con-
tinuous slits which, due to their geometries, considerably
reduce the frequency of the clogging phenomena. Fur-
thermore the size of the slits can be selected during de-
sign depending on the specific features of the detergent
solution to be treated and of the type of impurities to be
filtered. Preferably, primary filter 30 is configured to retain
particles larger or equivalent to 500 pum.

[0034] Regarding the efficiency of the process, the
wedge wire surface also allows to easily clean the filter
mechanically or by a countercurrent flow.

[0035] For this purpose, primary filter 30 is provided
with ablade 33 which scrapes the rotating surface thereof
thus appropriately removing the scaling accumulated
during the filtering process: thereby the cleaning requires
no energy consumption and no water consumption for
the counterwashing.

[0036] Furthermore, it should be noted that reduced
load losses are typically associated to this type of filter.
[0037] Both top and bottom tanks 31, 32 advanta-
geously comprise respective level probes 31L and 32L.
[0038] Treatmentsystem 1 advantageously comprises
a control unit U operatively connected with level probes
31L and 32L, with control means MV1 of the flow of de-
tergent solution flowing in and out of the first treatment
means, and with first treatment means 3; and configured
to control the operation of first treatment means 3 as a
function of the level of the detergent solution in top and
bottom tanks 31 and 32 (upstream and downstream of
primary filter 30).

[0039] More in particular, control unit U is configured
to control the operation of first treatment means 3 ac-
cording to the logic that will be disclosed in greater detail
hereinafter. Furthermore, the control unit is completely
independent of the washing/rinsing machine for bottles,
so that it can work independently of the state of the ma-
chine.

[0040] Particularly, depending on the level measured
in top tank 31, control unit U selectively opens/interrupts
the fluidic connection between first treatment means 3
and tank 2, appropriately acting on control means MV1
of the flow of detergent solution flowing in and out of the
first treatment means and on a pump P1 arranged along
primary recirculation duct 6, downstream of filter 30, and
adapted to withdraw the treated detergent solution from
first means 3 and convey it to tank 2.

[0041] By monitoringthelevelinlowertank 32, suitable
conditions can be provided at the same time for the cor-
rect operation of pump P1 (for example avoiding that it
is idle, avoiding the occurrence of cavitation phenomena,
etc.)

[0042] It should then be considered that the amount of
detergent solution that passes through filter 30 (and thus
passes from top tank 31 to bottom tank 32) directly de-
pends on the relative clogging degree.

[0043] Periodically, in use, drum filter 30 must be ro-
tated about the relative axis so that blade 33 can scrape
off from the surface of the drum the layer of filtered ma-
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terial that has accumulated in the course of time, thus
exposing at the same time a portion of the clean filtering
surface to the inflow of detergent solution to be treated.
[0044] Advantageously, control unit U is configured to
activate the rotation of drum filter 30 (i.e. a relative oper-
ation of cleaning and recovery of the filtering functionality)
when the level of the solution in top tank 31 exceeds a
predetermined threshold value L.

[0045] Furthermore, control unit U is advantageously
configured to measure and store time t; that elapses be-
tween two subsequent actuations of the rotation of filter
30.

[0046] When time t; exceeds a predetermined thresh-
old value to, control unit U interrupts the feeding of de-
tergent solution from tank 2 to first filtering means 3 as
the solution can be considered clean.

[0047] In practice, control unit U detects, by means of
measurements of the level in top and bottom tanks 31
and 32, the occurrence of a threshold clogging condition
of the filtering surface portion of primary filter 30 exposed
to the inflow of detergent solution to be treated (herein-
after also referred to as "operative portion of the primary
filter"). When this condition occurs, control unit U acti-
vates the rotation of primary filter 30 as disclosed previ-
ously. As time t; that elapses between the occurrence of
two subsequent threshold clogging conditions of the op-
erative portion of primary filter 30 represents an indirect
index of the degree of dirt in the detergent solution to be
treated, a threshold value to of this time interval can be
identified, above which the detergent solution inflowing
in primary filter 30 meets the desired quality require-
ments, i.e. is clean.

[0048] Furthermore, control unit U is configured so as
to intervene when, by the detection of the level in top and
bottom tanks 31 and 32, operation anomalies are detect-
ed which can be ascribed to the clogging of ducts 5, 6;
to a clogging or impossibility of rotating primary filter 30;
to the emptying of tank 2, etc.

[0049] Second treatment means 4 advantageously
comprise a secondary filter 40, preferably of the type with
self-cleaning static rings. More preferably, secondary fil-
ter 40 is configured to retain particles larger or equivalent
to 5 pm.

[0050] This type of filter comprises an outer sleeve
within which the actual filtering elements are housed.
These are formed by concentrical metal rings which rest
one on another and are pressed by means of a pneumatic
actuator. The compression force and the surface config-
uration of the rings ensure the correct degree of filtration
required.

[0051] During normal filtration, the detergent solution
enters between sleeve and rings, is filtered by passing
through the rings and flows out of the filter along the inner
channel defined by the rings; the material left after filtra-
tion is therefore deposited on the outer surface of the
rings.

[0052] To remove the material left after filtration, a
counterwashing operation is provided, during which the
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flow of solution to be treated flowing in secondary filter
40 is interrupted. Compressed air is injected in the chan-
nel internal to the rings, the pneumatic actuator elimi-
nates pressure between the rings and the air passes be-
tween the rings removing the material left after filtration.
Simultaneously, a valve placed at the bottom of the
sleeve is opened allowing the material left after filtration,
the detergent solution left in the filter and the counter
washing air to flow out. After a few seconds, the valves
change state and the normal flow is recovered.

[0053] Treatment system 1 also comprises first and
second means M1 and M2 for detecting a first and a
second pressure value, respectively upstream and
downstream of second treatment means 4 (in practice,
to detect a pressure variation between upstream and
downstream of secondary filter 40), and means MV2 for
adjusting the flow of detergent solution treated by first
treatment means 3 and flowing in second treatment
means 4. Furthermore, a pump P2 to feed a flow of treat-
ed water from first treatment means 3 to second treat-
ment means 4 along secondary feeding duct 7 may be
provided.

[0054] Advantageously, control unit U is operatively al-
so connected with the firstand second pressure detecting
means M1 and M2, with means MV2 for adjusting the
flow of detergent solution flowing in second treatment
means 4 and with second treatment means 4, and is con-
figured to control the operation of second treatment
means 4 according to a logic that will be disclosed in
greater detail hereinafter.

[0055] Preferably, control unit U is also operatively
connected with pump P2, if present.

[0056] In particular, control unit U is configured to con-
trol the flow of detergent solution flowing in, and from,
second treatment means 4 as a function of the pressure
difference detected between upstream and downstream
of second treatment means 4.

[0057] Furthermore, the degree of clogging of second-
ary filter 40 is advantageously controlled.

[0058] Inparticular,asafunction ofthe measured pres-
sure difference between upstream and downstream of
secondary filter 40, control unit U selectively opens/in-
terrupts the fluidic connection between second treatment
means 4 and tank 2, appropriately acting on means MV2
for controlling the flow.

[0059] In practice, when the pressure difference be-
tween upstream and downstream of second treatment
means 4 reaches a predetermined threshold value AP,
the valves are closed upstream and downstream of sec-
ondary filter 40 and a counterwashing operation of the
secondary filter is started in order to recover its function-
ality.

[0060] Furthermore, as a function of the measured
pressure difference between upstream and downstream
of second treatment means 4, control unit U activates/in-
activates a pump P2 arranged along duct 7, upstream of
secondary filter 40, to withdraw the treated detergent so-
lution from first means 3 and convey it to secondary filter
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40.

[0061] Advantageously, control unit U is also config-
ured to activate, as briefly disclosed previously, a coun-
terwashing operation of secondary filter 40 when the val-
ue of the pressure fall between upstream and down-
stream of secondary filter 40 exceeds the above said
threshold value AP,

[0062] Furthermore, control unit U is advantageously
configured to measure and store time t;’ that elapses be-
tween two subsequent activations of the counterwashing
operation of secondary filter 40. In these circumstances,
control unit U accordingly interrupts the possible feeding
of treated detergent solution from first treatment means
3 to second treatment means 4 - i.e. interrupts the flow
thereof along duct 7 appropriately acting on the control
means of flow MV2.

[0063] When time t; exceeds a predetermined thresh-
old value ty’, control unit U interrupts the possible feeding
of treated detergent solution from first treatment means
3 to second treatment means 4 (favouring thereby the
accumulation of all the solution which has already been
treated in tank 2) as the solution can be considered clean.
[0064] In practice, control unit U detects, by means of
pressure variation measurements between upstream
and downstream of second treatment means 4, the oc-
currence of a threshold clogging condition of secondary
filter 40. When this condition occurs, control unit U starts
a counterwashing operation of secondary filter 40 as pre-
viously disclosed. As time t; that elapses between the
occurrence of two subsequent threshold clogging condi-
tions of the operative portion of primary filter 30 repre-
sents an indirect index of the degree of dirt in the deter-
gent solution to be treated, a threshold value t;’ of such
a time interval can be identified above which the deter-
gent solution flowing in secondary filter 40 meets the de-
sired quality requirements, i.e. is "clean" and reusable in
new washing/rinsing cycles.

[0065] Atthe same time, by monitoring the level of the
pressure upstream/downstream of secondary filter 40, it
is possible to ensure conditions suitable for the correct
operation of pump P2 (avoiding it being idle, avoiding the
occurrence of cavitation phenomena, etc.)

[0066] From an analysis of the features of treatment
system 1 of a detergent solution in a washing or rinsing
plant for containers according to the present invention
the advantages it allows to obtain are apparent.

[0067] In particular, treatment system 1 allows to con-
siderably increase the working life of the detergent solu-
tion. Six- or even seven-fold increases of the working life
of the detergent solution have been recorded with respect
to conventional systems.

[0068] Furthermore, treatment system 1 substantially
eliminates the problems connected to downtimes of the
plant. At the same time, the working lives of the pumps
are also increased and the need for maintenance inter-
ventions is reduced, since the pumps operate in better
conditions. Finally, the accumulation of dirt is virtually
eliminated in the rinsing area.
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[0069] In more general terms, treatment system 1 ac-
cording to the invention allows to reduce the energy con-
sumption associated to the washing/rinsing operations
of containers within a typicalfilling plant of the food sector,
as it allows a more rational use of the treatment means
(filtering means).

[0070] In particular, according to the method of the in-
vention, the operation of treatment system 1 is advanta-
geously and promptly interrupted when, as indirectly de-
tected on the basis of the frequency by which the oper-
ations of cleaning and recovery of the filtering function-
ality on first and second treatment means 3, 4, must be
performed, the control unit detects a condition of suffi-
cient "cleaning" of the treated detergent solution, which
can therefore be conveniently reused in a washing/rins-
ing cycle of the containers.

[0071] This more rational use of the treatment system
allows to considerably reduce energy waste in the down-
times of the washing/rinsing plant.

[0072] Furthermore, as the frequency of discharge of
exhaust detergent solution in the environmentis reduced
with respect to known systems, treatment system 1 ac-
cording to the invention allows at the same time to reduce
the environmental impact. Since system 1 of the inven-
tion allow an easy separation and collection of the filtrate,
the latter can easily be disposed of as generic solid waste.
This represents another useful result as regards the over-
all management costs.

[0073] Finally, itis clear that modifications and variants
not departing from the scope of protection of the inde-
pendent claims can be made to the disclosed and shown
system for treating detergent solution.

Claims

1. A system (1) for treating a used detergent solution
in a washing or rinsing plant for containers, the sys-
tem being connected to the tank (2) of the detergent
bath of awashing and rinsing machine for containers
and characterised by comprising first and second
means (3, 4) for treating the detergent solution con-
figured to receive from said tank (2) an adjustable
flow of the detergent solution to be treated and to
recirculate to the same tank (2) an adjustable flow
of treated detergent solution reusable in the process
of washing or rinsing; said tank (2) being fluidically
connectable selectively: only to said first treatment
means (3) of the detergent solution; and to said first
and second treatment means (3, 4) of the detergent
solution in series;
the system (1) also comprising:

-firstand second means (31L, 32L) for detecting
and transmitting a first quantity relative to the
flow of detergent solution to be treated, respec-
tively upstream and downstream of said first
treatment means (3);
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- firstand second means for detecting and trans-
mitting a second quantity relative to the flow of
detergent solution to be treated, respectively up-
stream and downstream of said second treat-
ment means (4);

- a control unit (U) operatively connected to said
first and second treatment means (3, 4), to said
first and second means for detecting and trans-
mitting a first quantity of the flow of solution to
be treated, and to said first and second means
for detecting and transmitting a second quantity
of the flow of solution to be treated; and pro-
grammed to manage the activation of the treat-
ment system (1) and the starting of the opera-
tions of washing and recovery of the filtering
functionality of said first and second treatment
means (3, 4) as a function of the measured val-
ues of said first and second quantities relative
to the flow of solution to be treated.

The treatment system according to claim 1, charac-
terised in that said first and second means for de-
tecting and transmitting a first quantity of the flow of
solution to be treated comprise level probes (31L,
32L) arranged upstream and downstream of said first
treatment means (3), said control unit (U) being pro-
grammed to start an operation of washing and re-
covery of the filtering functionality of said first treat-
ment means (3) when the level of the solution to be
treated detected upstream of said first treatment
means (3) exceeds a predetermined threshold value
Lo.

The treatment system according to claim 2, charac-
terised in that said control unit (U) is programmed
to interrupt the feeding of detergent solution to be
treated from said tank (2) to said first treatment
means (3) when the time t; between two subsequent
starts of said operation of washing and recovery of
the filtering functionality of said first treatment means
(3) exceeds a predetermined threshold value t;.

The treatment system according to any of claims 1
to 3, characterised in that said first and second
means for detecting and transmitting a second quan-
tity of the flow of solution to be treated comprise pres-
sure detecting means (M1, M2) arranged upstream
and downstream of said second treatment means
(4), said control unit (U) being programmed to start
an operation of washing and recovery of the filtering
functionality of said second treatment means (4)
when the pressure difference between upstream and
downstream of said second treatment means (4) ex-
ceeds a predetermined threshold value AP,

The treatment system according to claim 4, charac-
terised in that said control unit (U) is programmed
to interrupt the feeding of detergent solution to be
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treated from said first treatment means (3) to said
second treatment means (4) when the time t; be-
tween two subsequent starts of said operation of
washing and recovery of the filtering functionality of
said first treatment means (4) exceeds a predeter-
mined threshold value t;’.

The treatment system according to any of claims 1
to 5, characterised in that said first treatment
means (3) comprise a rotating drum primary filter (3)
of the type with wedge wire elements and configured
to retain particles larger or equal to 500 pm.

The treatment system according to any of claims 1
to 6, characterised in that said second treatment
means (4) comprise a ring secondary filter (40) con-
figured to retain particles larger or equal to 5 pm.

A plant for bottling a pourable product, comprising a
treatment system (1) of the detergent solution for
washing or rinsing containers to be filled according
to any of claims 1 to 7.

A plant for bottling a pourable product according to
claim 8, comprising a control unit.

A method for managing the operation of a system
(1) comprising first (3) and second (4) treatment
means for the detergent solution used in a plant for
washing and rinsing containers, comprising the
steps of:

a) detecting a first quantity relative to the flow of
detergent solution to be treated upstream and
downstream of said first treatment means (3);
b) detecting a second quantity relative to the flow
of detergent solution to be treated upstream and
downstream of said second treatment means
(4);

c) starting respective operations of washing and
recovery of the filtering functionality of said first
and second treatmentmeans (3, 4) as a function
of said first and second measured quantities rel-
ative to the flow of solution to be treated; and
d) interrupting the feeding of detergent solution
to be treated to said first treatment (3) when the
time t; between two subsequent starts of said
operations of washing and recovery of the filter-
ing functionality of said first treatment means (3)
exceeds a predetermined threshold value t,,

The method according to claim 10, characterized
by comprising the step of:

e) interrupting the feeding of detergent solution
to be treated from said first treatment means (3)
to said second treatment means (4) when the
time t; between two subsequent starts of said
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operations of washing and recovery of the filter-
ing functionality of said second treatment means
(3) exceeds a predetermined threshold value ty’.

Patentanspriiche

1.

System (1) zur Behandlung einer verbrauchten Rei-
nigungsmittelldsung in einer Wasch- oder Spilanla-
ge fir Gefale, wobei das System mit dem Behalter
(2) des Reinigungsmittelbads einer Wasch- und
Spulmaschine fiir Gefalle verbunden und dadurch
gekennzeichnet ist, dass es erste und zweite Ein-
richtungen (3, 4) zur Behandlung der Reinigungs-
mittellésung aufweist, die konfiguriert sind, um von
dem Behalter (2) einen regulierbaren Strom der zu
behandelnden Reinigungsmittelldsung zu empfan-
gen und dem gleichen Behalter (2) einen regulier-
baren Strom behandelter Reinigungsmittellésung
wieder zuzufiihren, die in dem Vorgang des Was-
chens oder Spllens wiederverwendet werden kann;
wobei der Behalter (2) wahlweise fluidisch verbun-
den werden kann: nur mit der ersten Behandlungs-
einrichtung (3) der Reinigungsmittellésung; und se-
riell mit der ersten und der zweiten Behandlungsein-
richtung (3, 4) der Reinigungsmittelldsung;

wobei das System (1) auch aufweist:

- erste und zweite Einrichtungen (31 L, 32L) zur
Erfassung und Ubertragung einer ersten Menge
beziglich des zu behandelnden Reinigungsmit-
telldsungsstroms vor bzw. hinter der ersten Be-
handlungseinrichtung (3);

- erste und zweite Einrichtungen zur Erfassung
und Ubertragung einer zweiten Menge beziig-
lich des zu behandelnden Reinigungsmittell6-
sungsstroms vor bzw. hinter der zweiten Be-
handlungseinrichtung (4);

- eine Steuereinheit (U) in Wirkverbindung mit
der ersten und der zweiten Behandlungseinrich-
tung (3, 4), mit der ersten und der zweiten Ein-
richtung zur Erfassung und Ubertragung einer
ersten Menge des zu behandelnden Ldsungs-
stroms und mit der ersten und der zweiten Ein-
richtung zur Erfassung und Ubertragung einer
zweiten Menge des zu behandelnden Lésungs-
stroms; und programmiert, um die Aktivierung
des Behandlungssystems (1) und den Start der
Vorgange des Waschens und der Riickgewin-
nung der Filterfunktionalitat der ersten und der
zweiten Behandlungseinrichtung (3, 4) abhan-
gig von den gemessenen Werten der ersten und
zweiten Mengen bezliglich des zu behandeln-
den Lésungsstroms zu regeln.

2. Behandlungssystem nach Anspruch 1, dadurch ge-

kennzeichnet, dass die erste und die zweite Ein-
richtung zur Erfassung und Ubertragung einer ersten



13 EP 2 604 350 B1 14

Menge des zu behandelnden Lésungsstroms Fiill-
standssonden (31L, 32L) aufweisen, die vor und hin-
ter der ersten Behandlungseinrichtung (3) angeord-
net sind, wobei die Steuereinheit (U) programmiert
ist, um einen Vorgang des Waschens und der Riick-
gewinnung der Filterfunktionalitdt der ersten Be-
handlungseinrichtung (3) zu starten, wenn der vor
der ersten Behandlungseinrichtung (3) erfasste Flill-
stand der zu behandelnden Ldsung einen vorbe-
stimmten Schwellwert L tberschreitet.

Behandlungssystem nach Anspruch 2, dadurch ge-
kennzeichnet, dass die Steuereinheit (U) program-
miert ist, um die Zufuhr von zu behandelnder Reini-
gungsmittelldésung vom Behalter (2) zur ersten Be-
handlungseinrichtung (3) zu unterbrechen, wenn die
Zeit t; zwischen zwei aufeinanderfolgenden Starts
des Vorgangs des Waschens und der Riickgewin-
nung der Filterfunktionalitdt der ersten Behand-
lungseinrichtung (3) einen vorbestimmten Schwell-
wert t Uberschreitet.

Behandlungssystem nach einem der Anspriiche 1
bis 3, dadurch gekennzeichnet, dass die erste und
die zweite Einrichtung zur Erfassung und Ubertra-
gung einer zweiten Menge des zu behandelnden L6-
sungsstroms vor und hinter der zweiten Behand-
lungseinrichtung (4) angeordnete Druckerfassungs-
einrichtungen (M1, M2) aufweisen, wobei die Steu-
ereinheit (U) programmiert ist, um einen Vorgang
des Waschens und der Riickgewinnung der Filter-
funktionalitdt der zweiten Behandlungseinrichtung
(4) zu starten, wenn die Druckdifferenz zwischen vor
und hinter der zweiten Behandlungseinrichtung (4)
einen vorbestimmten Schwellwert AP Uberschrei-
tet.

Behandlungssystem nach Anspruch 4, dadurch ge-
kennzeichnet, dass die Steuereinheit (U) program-
miert ist, um die Zufuhr von zu behandelnder Reini-
gungsmittelldésung von der ersten Behandlungsein-
richtung (3) zur zweiten Behandlungseinrichtung (4)
zu unterbrechen, wenn die Zeit t; zwischen zwei auf-
einanderfolgenden Starts des Vorgangs des Was-
chens und der Riickgewinnung der Filterfunktiona-
litdt der ersten Behandlungseinrichtung (4) einen
vorbestimmten Schwellwert t,” Uberschreitet.

Behandlungssystem nach einem der Anspriiche 1
bis 5, dadurch gekennzeichnet, dass die ersten
Behandlungseinrichtungen (3) einen primaren
Drehtrommelfilter (3) von der Art mit Spaltsiebele-
menten aufweisen, der konfiguriert ist, um Teilchen
groRer als oder gleich 500 pm zuriickzuhalten.

Behandlungssystem nach einem der Anspriiche 1
bis 6, dadurch gekennzeichnet, dass die zweiten
Behandlungseinrichtungen (4) einen sekundaren
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10.

1.

Rindfilter (40) aufweisen, der konfiguriertist, um Teil-
chen groRer als oder gleich 5 wm zuriickzuhalten.

Anlage zum Abfiillen eines giebaren Produkts, die
ein Behandlungssystem (1) der Reinigungsmittello-
sung zum Waschen oder Spllen von zu fiillenden
Gefalen nach einem der Anspriiche 1 bis 7 aufweist.

Anlage zum Abfiillen eines gieRbaren Produkts nach
Anspruch 8, die eine Steuereinheit aufweist.

Verfahren zum Regeln des Betriebs eines Systems
(1), das eine erste (3) und eine zweite (4) Behand-
lungseinrichtung flr die Reinigungsmittelldsung auf-
weist, die in einer Anlage zum Waschen und Spilen
von Gefalen verwendet wird, das die folgenden
Schritte aufweist:

a) Erfassen einer ersten Menge bezlglich des
Stroms von zu behandelnder Reinigungsmittel-
I6sung vor und hinter der ersten Behandlungs-
einrichtung (3);

b) Erfassen einer zweiten Menge beziiglich des
Stroms von zu behandelnder Reinigungsmittel-
16sung vor und hinter der zweiten Behandlungs-
einrichtung (4);

c) Start jeweiliger Vorgénge des Waschens und
der Rickgewinnung der Filterfunktionalitat der
erstenund der zweiten Behandlungseinrichtung
(3, 4) abhangig von den ersten und zweiten ge-
messenen Mengen bezlglich des zu behan-
delnden Lésungsstroms; und

d) Unterbrechen der Zufuhr von zu behandeln-
der Reinigungsmittellésung zur ersten Behand-
lungseinrichtung (3), wenn die Zeit t; zwischen
zwei aufeinanderfolgenden Starts der Vorgange
des Waschens und der Riickgewinnung der Fil-
terfunktionalitét der ersten Behandlungseinrich-
tung (3) einen vorbestimmten Schwellwert t;
Uberschreitet.

Verfahren nach Anspruch 10, dadurch gekenn-
zeichnet, dass es den folgenden Schritt aufweist:

e) Unterbrechen der Zufuhr von zu behandeln-
der Reinigungsmittelldsung von der ersten Be-
handlungseinrichtung (3) zur zweiten Behand-
lungseinrichtung (4), wenn die Zeit t;/ zwischen
zwei aufeinanderfolgenden Starts der Vorgange
des Waschens und der Riickgewinnung der Fil-
terfunktionalitdt der zweiten Behandlungsein-
richtung (3) einen vorbestimmten Schwellwert
ty’ Uberschreitet.

Revendications

1.

Systeme (1) de traitement d’'une solution de déter-
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gentusagée dans une usine de lavage ou de ringage
pour récipients, le systéme étant raccordé au réser-
voir (2) du bain de détergent d’'une machine de la-
vage et ringage pour récipients et caractérisé en ce
qu’il comprend des premier et second moyens (3,
4) de traitement de la solution de détergent configu-
rés pour recevoir en provenance dudit réservoir (2)
un flux réglable de la solution de détergent devant
étre traitée, et pour faire recirculer vers le méme ré-
servoir (2) un flux réglable de solution de détergent
traitée réutilisable dans le processus de lavage ou
de ringage ; ledit réservoir (2) pouvant étre raccordé
de maniere fluidique sélectivement : uniquement
audit premier moyen de traitement (3) de la solution
de détergent ; et auxdits premier et second moyens
de traitement (3, 4) de la solution de détergent en
série ;

le systéme (1) comprenant également :

- des premier et second moyens (31L, 32L) de
détection et de transmission d’'une premiére
quantité par rapport au flux de solution de dé-
tergent devant étre traitée, respectivement en
amont et en aval dudit premier moyen de traite-
ment (3) ;

- des premier et second moyens de détection et
detransmission d’une seconde quantité parrap-
port au flux de solution de détergent devant étre
traitée, respectivementen amont eten aval dudit
second moyen de traitement (4) ;

- une unité de commande (U) opérationnelle-
ment raccordée auxdits premier et second
moyens de traitement (3, 4), auxdits premier et
second moyens de détection et de transmission
d’une premiere quantité du flux de solution de-
vant étre traitée, et auxdits premier et second
moyens de détection et de transmission d’'une
seconde quantité du flux de solution devant étre
traitée, et programmeée pour gérer I'activation du
systéeme de traitement (1) et le démarrage des
opérations de lavage et de reprise de la fonc-
tionnalité de filtration desdits premier et second
moyens de traitement (3, 4) en fonction des va-
leurs mesurées desdites premiere et seconde
quantités par rapport au flux de solution devant
étre traitée.

Systeme de traitement selon la revendication 1, ca-
ractérisé en ce que lesdits premier et second
moyens de détection et de transmission d’'une pre-
miere quantité du flux de solution devant étre traitée
comprennentdes sondes de niveau (31L, 32L) agen-
cées en amont et en aval dudit moyen de traitement
(3), ladite unité de commande (U) étant programmeée
pour démarrer une opération de lavage et de reprise
de la fonctionnalité de filtration dudit premier moyen
de traitement (3) lorsque le niveau de la solution de-
vant étre traitée détecté en amont dudit premier
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moyen de traitement (3) dépasse une valeur seuil
Ly prédéterminée.

Systeme de traitement selon la revendication 2, ca-
ractérisé en ce que ladite unité de commande (U)
est programmeée pour interrompre I'alimentation en
solution de détergent devant étre traitée dudit réser-
voir (2) audit premier moyen de traitement (3) lors-
que le temps t; entre deux démarrages subséquents
de ladite opération de lavage et de reprise de la fonc-
tionnalité de filtration dudit premier moyen de traite-
ment (3) dépasse une valeur seuil t, prédéterminée.

Systeme de traitement selon I'une quelconque des
revendications 1 a 3, caractérisé en ce que lesdits
premier et second moyens de détection et de trans-
mission d’'une seconde quantité du flux de solution
devant étre traitée comprennent des moyens de dé-
tection de pression (M1, M2) agencés en amont et
en aval dudit second moyen de traitement (4), ladite
unité de commande (U) étant programmée pour dé-
marrer une opération de lavage et de reprise de la
fonctionnalité de filtration dudit second moyen de
traitement (4) lorsque la différence de pression entre
I'aval et I'amont dudit second moyen de traitement
(4) dépasse une valeur seuil AP prédéterminée.

Systeme de traitement selon la revendication 4, ca-
ractérisé en ce que ladite unité de commande (U)
est programmeée pour interrompre I'alimentation en
solution de détergent devant étre traitée dudit pre-
mier moyen de traitement (3) audit second moyen
de traitement (4) lorsque le temps t; entre deux dé-
marrages subséquents de ladite opération de lavage
et de reprise de la fonctionnalité de filtration dudit
premier moyen de traitement (4) dépasse une valeur
seuil ty’ prédéterminée.

Systeéme de traitement selon I'une quelconque des
revendications 1 a 5, caractérisé en ce que ledit
premier moyen de traitement (3) comprend un filtre
primaire a tambour rotatif (3) du type doté d’éléments
de fils métalliques profilés et configurés pour retenir
des particules supérieures ou égales a 500 pum.

Systeme de traitement selon I'une quelconque des
revendications 1 a 6, caractérisé en ce que ledit
second moyen de traitement (4) comprend un filtre
secondaire annulaire (40) configuré pour retenir les
particules supérieures ou égales a 5 um.

Usine d’embouteillage d’'un produit versable, com-
prenant un systéme de traitement (1) de la solution
de détergent pour laver ou rincer des récipients de-
vant étre remplis selon 'une quelconque des reven-
dications 1a 7.

Usine d’embouteillage d’un produit versable selon
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la revendication 8, comprenant une unité de com-
mande.

10. Procédé de gestiondu fonctionnementd’un systéme
(1) comprenant des premier (3) et second (4) 5
moyens de traitement pour la solution de détergent
utilisée dans une usine de lavage et de ringage de
récipients, comprenant les étapes de :

a) détection d’'une premiére quantité par rapport 70
au flux de solution de détergent devant étre trai-

tée en amont et en aval dudit premier moyen de
traitement (3) ;

b) détection d’'une seconde quantité par rapport

au flux de solution de détergent devant étre trai- 75
tée en amont et en aval dudit second moyen de
traitement (4) ;

c) démarrage des opérations respectives de la-
vage et de reprise de la fonctionnalité de filtra-

tion desdits premier et second moyens de trai- 20
tement (3, 4) en fonction desdites premiére et
seconde quantités mesurées par rapport au flux

de solution devant étre traitée ; et

d) interruption de l'alimentation en solution de
détergent devant étre traitée audit premier 25
moyen de traitement (3) lorsque le temps t; entre
deux démarrages subséquents desdites opéra-
tions de lavage et de reprise de la fonctionnalité

de filtration dudit premier moyen de traitement

(3) dépasse une valeur seuil t; prédéterminée. 30

11. Procédé selon la revendication 10, caractérisé en
ce qu’il comprend I'étape :

e) d’interruption de I'alimentation en solution de 35
détergent devant étre traitée dudit premier
moyen de traitement (3) audit second moyen de
traitement (4) lorsque le temps t;’ entre deux dé-
marrages subséquents desdites opérations de
lavage et de reprise de la fonctionnalité de fil- 40
tration dudit second moyen de traitement (3) dé-
passe une valeur seuil ty’ prédéterminée.
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