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(54) Washing unit for empty containers and corresponding method

(57) Washing unit (1) and method for washing empty
containers (2), the unit comprising a washing tunnel (3)
in which the containers (2) are conveyed, said washing
tunnel (3) having a washing zone (6), and having also a
final rinsing zone (7), disposed after the washing zone
(6) and where a rinsing liquid like water is used to rinse
the containers (2), a sprinkling means (8) for sprinkling

said rinsing liquid on containers (2) in said final rinsing
zone (7), and a control unit (9) for controlling the operation
of at least the sprinkling means (8). Said washing unit is
characterized in that it comprises at least one sensing
unit (10) measuring the thermal effect of the sprinkling
means (8) on the containers (2) and sending a corre-
sponding information to the control unit (9).
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Description

[0001] The current invention belongs to the domain of
washing units for empty containers comprising a washing
tunnel in which the containers are conveyed through
treatment zones, said containers being organized in suc-
cessive lines perpendicular to the movement direction.
The object of the present invention is a washing unit and
a method for controlling such a washing unit.
[0002] In standard washing units, the containers move
in the washing tunnel through a plurality of successive
treatment zones: a prewash zone, then a first cleaning
zone, a second cleaning zone, and a final rinsing zone.
Each of these treatments is mainly based on liquid and
chemical agents if necessary, sprayed on the containers
or as baths in which the containers are brought. The rins-
ing phase normally uses sprinklers, for sprinkling water
on and in the containers.
[0003] The containers move in the washing tunnel
thanks to a closed loop conveyor, comprising pockets in
which the containers can be inserted. Containers are
charged on this conveyor at the level of an input zone,
and discharged at the level of an output zone, between
which said treatment zones are located.
[0004] This internal conveyor moves in the washing
tunnel in a certain direction. In this internal conveyor, the
containers are arranged in parallel lines, perpendicular
to this movement direction, in order to treat simultane-
ously each container of the line. Many lines are treated
simultaneously in the washing tunnel.
[0005] Such a washing unit is for example disclosed in
EP2727660. The global consumption of treating liquids
is an important feature of the overall efficiency of such a
washing unit. In the usual practice, the flow of rinsing
liquid is fixed at a constant value corresponding to the
worst possible working conditions, in terms of liquid tem-
perature, outside temperature, size of container, etc. This
leads to an over consumption at any less demanding
working condition. The object of this invention is to reduce
the consumption of fresh water for the rinsing phase.
[0006] Simply reducing the flow of sprinkled water is
not an acceptable solution. In fact, in some situations,
the containers go through the subsequent process step
right after having left the washing unit, in particular for
being poured with beverage. The temperature of the con-
tainer at this subsequent process step can be of a critical
importance. For instance, the temperature of a beer when
poured is around 3°C. If the container is too hot, the ther-
mal shock can simply break the container breakage. The
quality of the beverage is also substantially altered if the
container is too hot. In this kind of situation, the temper-
ature of the containers as they come out of the washing
tunnel directly depends on the operation of the rinsing
means. Simply reducing the liquid flow in the final rinsing
zone would then lead to hot containers and to problems
at this kind of subsequent process steps.
[0007] Therefore, the invention aims at proposing a
new washing unit with a more efficient rinsing phase,

saving rinsing liquid, but still simple, easy to control and
able to provide containers at the desired temperature.
[0008] In order to reach this, the invention proposes to
regulate the rinsing phase operation based on the ther-
mal effect it creates on the containers, said thermal effect
corresponding to the resulting container temperature.
The washing unit detects this thermal effect, for example
in term of temperature of the containers after they have
been rinsed, and adjust the operating condition of the
rinsing device.
[0009] According to the invention, there is provided a
washing unit for washing empty containers for liquid like
bottles or flasks, comprising a washing tunnel in which
the containers are conveyed line by line by an internal
conveying means for being cleaned and further rinsed,
said washing tunnel having a washing zone where liquids
with detergent or cleaning agents are used to clean the
containers, and having also a final rinsing zone, disposed
after the washing zone and where a rinsing liquid like
water is used to rinse the containers, a sprinkling means
for sprinkling said rinsing liquid on containers in said final
rinsing zone, and a control unit for controlling the oper-
ation of at least the sprinkling means.
[0010] This washing unit is characterized in that it also
comprises at least one sensing unit for measuring the
thermal effect of the sprinkling means on the containers
and sending a corresponding information to the control
unit, so that said information can be taken into account
by said control unit to pilot the operation of the sprinkling
means.
[0011] There is also provided a corresponding method
for controlling a washing unit in which unit containers are
cleaned, and further rinsed in a final rinsing phase by a
sprinkling means acting in a final rinsing zone of a wash-
ing tunnel of said washing unit, the containers being or-
ganized in lines progressing successively in said washing
tunnel, said method comprising

- measuring the thermal effect of the final rinsing
phase on the containers, and

- adjusting the operation of the sprinkling means
based on said measured thermal effect.

[0012] Further features and advantages of the present
invention will be better understood from the description
of preferred embodiments, which is given below by way
of a non-limiting illustration, with reference to the accom-
panying drawings, in which :

- figure 1 shows a global view of a washing unit;
- figure 2 is a more detailed view of the output zone

of the washing tunnel;
- figure 3 is a diagram showing the interactions in the

method;
- figure 4 shows a possible location of the sensing unit

at the level of the output zone, and
- figure 5 is a chart showing the status of the sprinkling

means and the related temperature.
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[0013] A first object of the present invention is a wash-
ing unit 1 for washing empty containers 2 for liquid like
bottles or flasks, comprising

a washing tunnel 3 in which the containers 2 are
conveyed line 4 by line 4 by an internal conveying
means 5 for being cleaned and further rinsed, said
washing tunnel 3 having a washing zone 6 where
liquids with detergent or cleaning agents are used
to clean the containers 2, and having also a final
rinsing zone 7, disposed after the washing zone 6
and where a rinsing liquid like water is used to rinse
the containers 2,
a sprinkling means 8 for sprinkling said rinsing liquid
on containers 2 in said final rinsing zone 7, and
a control unit 9 for controlling the operation of at least
the sprinkling means 8.

[0014] In the washing zone 6, the containers 2 normally
go through a plurality of baths or showers. In the rinsing
zone 7, a rinsing liquid like water is used to remove the
chemical agents used during the washing step. The rins-
ing liquid is sprayed on and/or in the containers 2, and
then collected again. The rinsing liquid can then be re-
cycled, and reused again. The rinsing liquid used in this
rinsing phase is therefore either fresh or recycled. For
the purposes of the present invention, which aims at re-
ducing the consumption of water, the sprinkling means
8 is mainly limited to the means working with fresh rinsing
liquid. The flow of rinsing liquid used by the sprinkling
means 8 is controlled by at least one valve 19, the open-
ing of which can be tuned between two end positions in
a continuous manner.
[0015] According to the present invention, the washing
unit 1 also comprises at least one sensing unit 10 for
measuring the thermal effect of the sprinkling means 8
on the containers 2 and sending a corresponding infor-
mation to the control unit 9, so that said information can
be taken into account by said control unit 9 to pilot the
operation of the sprinkling means 8, in particular by
changing the opening status of the at least one valve 19
of said sprinkling means 8.
[0016] As will be further described hereunder, the ther-
mal effect of the rinsing liquid mainly consists in a cooling
down of the containers 2, and can therefore be measured
with any corresponding parameter, among which: the
temperature of the container 2, the temperature of the
used rinsing liquid, etc. As said earlier, according to the
present invention, it is mainly proposed to introduce a
regulation of the working condition of the sprinkling
means 8 consuming fresh rinsing liquid, said regulation
being based on the thermal effect created by the rinsing
phase on the containers 2. In fact, the flow of rinsing liquid
sprayed by the sprinkling means 8 is increased or de-
creased based on the resulting temperature of the con-
tainers 2.
[0017] According to a possible additional feature, the
at least one sensing unit 10 measures the temperature

of the rinsing liquid after it has been sprinkled on the
containers 2, in particular by measuring the temperature
of the rinsing liquid in a collection tank 16 of the washing
tunnel 3 located in the final rinsing zone 7. This is one
possibility for measuring the thermal effect of the rinsing
phase on the container 2.
[0018] According to another possible additional feature
corresponding to another possibility for measuring the
thermal effect of the rinsing phase on the containers 2,
the at least one sensing unit 10 directly measures the
temperature of the containers 2 after the action of the
rinsing liquid, in or after the final rinsing zone 7. The sens-
ing unit 10 is then located and oriented in the washing
unit 1 so as to measure the temperature of a certain fixed
detection zone in which at least one container 2 is sup-
posed to arrive at least once after having been rinsed.
As the movement of the internal conveying means 5 is
monitored, it is possible to know exactly when a container
2 is supposed to arrive in this detection zone.
[0019] In some embodiments, the at least one sensing
unit 10 is located at an output zone 11 of the washing
tunnel 3, after the final rinsing zone 7, where the contain-
ers 2 are withdrawn the internal conveying device 5. The
containers 2 are conveyed through the washing tunnel 3
thanks to an internal conveying device 5. They are loaded
on the internal conveying device 5 at the input zone 18,
and taken off at the output zone 11. In said output zone
11, the containers 2 are brought on an external conveying
means 12. It is proposed to locate and orient the sensing
unit 10 so that the measuring zone arrives in this output
zone 11, preferably at the level of the transition between
the internal conveying means 5 and the external convey-
ing means 12.
[0020] According to a possible additional feature, the
at least one sensing unit 10 is mounted at a side of the
washing tunnel 3, so as to be able to measure the tem-
perature of a container 2 located at an end of a line 4.
As containers 2 are normally conveyed in lines 4 through
the washing tunnel 3, it is simply proposed to locate and
orient the sensing unit 10 so that the sensing zone cor-
responds to an end of the line 4. Such a location is easy
to implement also for existing washing units 1, as the
sensing unit 10 can be directly fixed for example on the
external walls of the washing tunnel 3. Also, a direct ac-
cess to the end of the line 4 is possible in a lot of existing
washing tunnel 3.
[0021] According to another possible feature, the
washing unit 1 comprises an external conveying means
12 for conveying the containers 2 in one or more rows
between the washing tunnel 3 and the subsequent
processing step, like filling, and the at least one sensing
unit 10 is mounted at the level of said external conveying
means 12, so as to be able to measure the temperature
of a container 2 outside and after the washing tunnel 3.
This makes the implementation on existing washing unit
1 even easier. The external conveying means 12 can
move in a direction which is perpendicular or parallel to
the internal conveying means 5. In said external convey-
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ing means 12, containers 2 can be conveyed in one single
row or in a plurality of rows parallel to the movement of
the external conveying means 12. The sensing unit 10
can for example be located above the external conveying
means 12, and oriented top down so as to measure the
temperature of containers 2 in a central row, for example.
[0022] As already mentioned, the position of the con-
tainers 2 in the washing unit 1 is always known, either
on the internal conveying means 5 or on the external
conveying means 12. It is therefore possible to synchro-
nize the position of the containers 2 and the temperature
measurement: the temperature measured by the sensing
unit 10 is taken into account in the regulation loop only
when a container 2 is supposed to be in the detection
zone of the sensing unit 10. This helps to deal with the
fact that the sensing unit 10 might work continuously.
[0023] However, it is possible that the line 4 is not com-
pletely full and that no container 2 arrives in the detection
zone when expected. This would create an irregularity in
the regulation loop. Therefore, in some embodiments,
the at least one sensing unit 10 comprises: a temperature
measuring probe 13, like an infrared based probe, and
a container detector 14, for detecting the absence or
presence of a container 2, so as to be able to verify that
the temperature measured by the sensing unit 10 is the
temperature of a container 2. Then, thanks to the syn-
chronization, it is possible to identify more precisely the
moments when the temperature must be taken into ac-
count. In these embodiments, it is further possible to
avoid taking into account temperatures measured when
the containers 2 are missing.
[0024] According to another possible additional fea-
ture, the control unit 9 comprises a memory unit 15 for
storing the information received from the sensing unit 10.
As will be explained later in more details, this allows stor-
ing the measured temperature, when corresponding to
a real container 2, in order to reuse this value for the
regulation loop in case of absence of container 2. Also,
this memory unit 15 can be used for auto-tuning purpos-
es, and mainly to store an information linking the status
of the sprinkling means 8 and the resulting thermal effect
on the containers 2.
[0025] A second object of the present invention is a
method for controlling a washing unit 1 in which unit con-
tainers 2 are cleaned, and further rinsed in a final rinsing
phase by a sprinkling means 8 acting in a final rinsing
zone 7 of a washing tunnel 3 of said washing unit 1, the
containers 2 being organized in lines 4 progressing suc-
cessively in said washing tunnel 3.
[0026] According to the invention, the method compris-
es

- measuring the thermal effect of the final rinsing
phase on the containers 2, and

- adjusting the operation of the sprinkling means 8
based on said measured thermal effect, in particular
increasing the flow of the sprinkling means 8 if the
thermal effect on the container 2 is detected as being

insufficient, or decreasing said flow if the thermal ef-
fect on the container 2 is detected as being too high.

[0027] Adjusting the operation of the sprinkling means
8 mainly consists in changing the opening of the at least
one control valve 19. It should be noted that the adjust-
ment of the rinsing liquid flow could be done only for the
fresh water circuit, and/or for the used water circuit.
[0028] As said earlier, the thermal effect can be as-
sessed by measuring the temperature of the container 2
directly, or by measuring the temperature of the used
rinsing liquid, for example. Therefore, in some embodi-
ments, measuring the thermal effect of the final rinsing
phase on the containers 2 is achieved by measuring the
temperature of the rinsing liquid after its action on the
containers 2, in particular by measuring the temperature
of the used rinsing liquid collected in a collection tank 16
collecting said rinsing liquid after its action.
[0029] According to an additional or to an alternative
feature, measuring the thermal effect of the final rinsing
phase on the containers 2 is achieved by measuring the
temperature of the containers 2 after the action of the
rinsing liquid, either in the final rinsing zone 7, or in the
output zone 11 of the washing tunnel 3 or even at the
level of external conveying means 12 of the washing unit
1 conveying containers 2 after said output zone 11, in
one or more rows.
[0030] In some specific embodiments, measuring the
temperature of the containers 2 is done after they have
left the final rinsing zone 7, and the period of time needed
for a container 2 to move from the final rinsing zone 7 to
the zone where its temperature is measured is taken into
account for ajusting the operation of the sprinkling means
8, in particular by associating the instantaneous opera-
tion of the sprinkling means 8 with the temperature meas-
ured only after said period of time has lapsed. Due to the
time needed for a container 2 to move from the sprinkling
means 8 action zone to the sensing unit 10 action zone,
associating the temperature at a certain moment to the
status of the sprinkling means 8 at the same moment
would lead to an erroneous regulation loop.
[0031] As said before, the movement of the internal
conveying means 5 as well as the movement of the ex-
ternal conveying means 12 are constantly monitored,
which makes it possible to monitor and take into account
the time between the sprinkling and the measuring.
Therefore, according to another possible feature, the pe-
riod of time needed for a container 2 to move from the
final rinsing zone 7 to the zone where its temperature is
measured is calculated based on the speed of the con-
veying means moving the containers 2 between these
two zones: the internal conveying means 5 alone, or both
the internal conveying means 5 and the external convey-
ing means 12.
[0032] In order to handle situations where no container
2 is present in the sensing zone of the sensing unit 10
when expected, and according to another possible fea-
ture, the method comprises
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- detecting the absence or presence of container 2,
and,

- in case of detected presence of container 2, using
the measured thermal effect to control the operation
of the sprinkling means 8 and storing the measured
value in a memory unit 15, and,

- in case of absence of container 2, recalling the pre-
viously stored measured value for controlling the op-
eration of the sprinkling means 8.

[0033] According to another possible feature of the
present method, it comprises monitoring the relation be-
tween the operation status of the sprinkling means 8 and
the resulting thermal effect on the containers 2, said re-
lation being eventually further taken into account when
controlling the operation of the sprinkling means 8 based
on a targeted thermal effect, in particular a targeted tem-
perature of the containers 2.
[0034] In fact, the regulation of the sprinkling means 8
can be based on the following principle: increasing the
rinsing flow step by step until the temperature of the con-
tainers 2 decreases to the targeted range, or decreasing
said rinsing flow until said temperature increases to the
target range. One of the advantages of this working prin-
ciple is that it can be used even if there is no model of
the thermal reaction itself happening in the final rinsing
zone. Another principle would be to use a predictive mod-
el of the thermal reaction, in which the working status of
the sprinkling means 8 is directly linked to the thermal
effect on the containers 2. However, it is difficult to build
a reliable predictive model, mainly because parameters
to be taken into account are quite numerous. In some
embodiments of the present method, it is therefore pro-
posed to build such a model by collecting data both about
the working status of the sprinkling means 8 and the re-
sulting thermal effect on the containers 2. Such a model
can then be used to reduce the time needed to reach the
optimal working status of the sprinkling means 8 for the
target container’s 2 temperature.
[0035] In the embodiment shown in the attached draw-
ings, the washing unit 1 treats containers 2 for beverages
or other liquids. The containers 2 can be made of plastic
of glass, for example.
[0036] The containers 2 move in the washing unit 1
from the left to the right of figure 1. The washing unit 1
has a washing tunnel 3 in which the containers 2 are
cleaned. Dirty containers 2 enter the washing tunnel 3 at
the input zone 18 of said tunnel 3 and are moved to the
output zone 11 by an internal conveying device 5. This
internal conveying device 5 receives containers 2 at the
level of pockets 17 having a corresponding shape and in
which the containers 2 can be inserted and further main-
tained during the washing process in the washing tunnel
3.
[0037] A plurality of containers 2 is treated simultane-
ously, as the internal conveying device 5 has a plurality
of pockets 17 arranged next to each other in a line 4
which is perpendicular to the movement of the internal

conveying device 5. The containers 2 are therefore or-
ganized in the washing tunnel 3 in many parallel lines 4
which are perpendicular to the movement of the internal
conveying device 5.
[0038] In the washing tunnel 3, the containers 2 are
moved through a plurality of zones, in which the contain-
ers 2 are treated. In particular, as shown on figure 1, the
containers 2 are brought by the internal conveying device
5 in a series of tanks filled with liquids comprising chem-
ical agents. Figure 1 shows two treatment tanks in the
washing zone 6, one after the other, to achieve prewash-
ing and then a final washing.
[0039] As said before, in some cases, due to the tem-
perature of the liquid in the tank or to the chemical activity,
the containers 2 are heated up by these bathes. This can
be problematic at later stages of the process, requiring
a container 2 with a temperature in a certain range, for
example the stage in which the container 2 is poured or
filled with gaseous liquid like beer. Furthermore, in some
cases, the containers 2 are further dedicated to contain
beverages or special chemical products. It is therefore
necessary to arrange a further step of rinsing, in which
the chemical agents of the cleaning liquids are withdrawn
from the containers 2 for hygienic, sanitary and/or chem-
ical purposes.
[0040] For these reasons, the washing tunnel 1 also
has a final rinsing zone 7, mainly dedicated to removing
the chemical cleaning agents out of the container 2 and
to cooling it down. A sprinkling means 8 is mounted in
this rinsing zone 7 and sprays a rinsing liquid on and/or
in the containers 2. The sprinkling means 8 can have a
plurality of sprinklers acting one after the other on a con-
tainer 2. The rinsing liquid can be sprayed up in the con-
tainer 2 oriented upside down in the internal conveying
device 5.
[0041] Water is preferably used as rinsing liquid. The
rinsing liquid has a thermal effect on the containers 2
which basically corresponds to the change in the con-
tainer’s 2 temperature caused by the rinsing liquid,
sprayed and flowing on it. The thermal effect of the rinsing
normally mainly consists in a cooling down of the tem-
perature of the container 2.
[0042] The rinsing liquid is sprayed on the containers
2 in the final rinsing zone 7. The final rinsing zone 7 also
has a collection tank 16, located under the internal con-
veying device 5, for collecting the rinsing liquid after it
has been sprayed on the containers 2. As the rinsing
liquid has a cooling thermal effect on the container 2, it
is therefore heated up and the temperature of the rinsing
liquid collected in the collection tank 16 in the final rinsing
zone 7 is higher than the temperature of the rinsing liquid
not yet sprayed on the containers 2. Therefore, it is pos-
sible to evaluate the thermal effect of the rinsing liquid
on the containers 2 by measuring the temperature of the
used rinsing liquid collected in the collection tank 16, and
to compare it with the temperature of the rinsing liquid
before it is sprayed.
[0043] Of course, it is also possible to evaluate the ther-
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mal effect of the rinsing phase by directly measuring the
temperature of the containers 2 itself.
[0044] In order to optimize the use of rinsing liquid, it
is proposed to adjust the operational status of the sprin-
kling means 8 based on the thermal effect on the con-
tainer 2, said thermal effect being assessed for example
either by measuring the temperature of the containers 2
itself, or by measuring the temperature of the used rinsing
liquid in the collection tank. Preferably, the minimum rins-
ing liquid flow is more than zero: reducing the flow of
rinsing liquid cannot be done to zero and is rather stopped
at a certain minimum value, in order to guarantee that
rinsing liquid always flows somehow in any working con-
dition of the washing unit 1.
[0045] In order to do so, the washing unit 1 comprises
at least one sensing unit 10 for measuring this thermal
effect, which mainly leads to assess whether the treated
containers 2 are too hot, or too cold or in a targeted pre-
defined range. This measurement is sent to a control unit
9 of the washing unit 1, which will compare it with the
target and adjust the behavior of the sprinkling means 8
accordingly, especially of the sprinkling means 8 con-
suming fresh rinsing liquid. Therefore, this sensing unit
10 is preferably able to measure the temperature of the
container 2, or another linked feature like the temperature
of the used rinsing liquid. This sensing unit 10 is therefore
able to measure the thermal effect of the rinsing phase
on the containers 2, either by measuring the heating of
the rinsing liquid or by measuring the cooling of the con-
tainers 2.
[0046] The sprinkling means 8 usually comprises more
than one sprinklers acting one after the other on the con-
tainers 2. For water saving purposes, only the last sprin-
klers use clean and fresh water, and the other ones use
recycled rinsing liquid. In such a case, the consumption
of fresh rinsing liquid only depends on the working con-
ditions of these last sprinklers. Therefore, preferably, ad-
justing the working condition of the sprinkling means 8
is mainly done by adjusting the working condition of only
those elements of said sprinkling means 8 using fresh
rinsing liquid, in particular said last sprinklers.
[0047] In cases where the thermal effect is measured
by measuring the temperature of the containers 2, the
corresponding sensing unit 10 can be placed so as to be
able to measure this thermal effect directly in the final
rinsing zone 7, or even after in the process line, like in
the output zone 11 of the washing tunnel 3, or at the level
of external conveying means 12 moving the containers
2 from the washing tunnel 3 to the subsequent processing
machine.
[0048] As said before, the containers 2 are normally
conveyed in the washing tunnel 3 as parallel lines 4 which
are perpendicular to the movement of the internal con-
veying device 5. Therefore, the instantaneous treatment
of each container 2 of one specific line 4 is normally the
same. In some cases, the at least one sensing unit 10
measures the temperature of a single container 2 and
adjusts the flow of rinsing liquid for the whole line.

[0049] However, the pocket 17 which is targeted by
the sensing unit 10 can be empty, for example at the
beginning of the process batch, if a container 2 has fallen,
or even if some containers 2 were missing at the input
zone 18. Even in such cases of missing container 2, the
sensing unit 10 will still generate a signal corresponding
to a measured temperature, which then corresponds to
the temperature of something else than a container 2:
the pocket 17, the internal conveying device 5, or even
another internal element of the washing tunnel 3 present
in the detection zone. Such a measurement must not be
taken into account in the regulation process of the rinsing
phase, as it does not show the thermal effect of the rinsing
liquid.
[0050] In order to solve this problem, it is proposed to
implement a detection step, to detect whether or not a
container 2 is present when the thermal effect is evalu-
ated by a sensing unit 10 able to measure the tempera-
ture of the container 2. For this, the sensing unit 10 can
also comprise a container detector 14. In such cases,
the signal sent by the sensing unit 10 to the control unit
9 comprises an information linked to the temperature of
the container 2, which normally directly corresponds to
the thermal effect of the rinsing phase, and also compris-
es an information linked to the presence or absence of
container 2 in the temperature detection zone of the sens-
ing unit 10. The treatment of the information about tem-
perature by the control unit 9 will then depend on the
signal corresponding to the absence or presence of con-
tainer 2.
[0051] It should be noted here that during the washing
process, containers 2 are treated line 4 by line 4. Also,
the sensing unit 10 is normally static and mounted so as
to measure the temperature in a predefined zone through
which containers 2 move. Therefore, the first temperature
detected by the sensing unit 10 corresponds to a con-
tainer 2 in a certain place in the first line 4, then the second
temperature corresponds to the container 2 in the same
place of the subsequent line 4, and so on. The sensing
unit 10 normally detects the temperature of containers 2
belonging to successive lines 4. The absence of a con-
tainer 2 in the sequence of lines 4 can then lead to an
erroneous adjustment of the sprinkling means 8 working
conditions. It is therefore proposed to add a memory unit
15 in which measurements can be stored and recalled
as described hereunder.
[0052] If the sensing unit 10 detects that a container 2
is present when the temperature is measured, then said
temperature is used by the control unit 9 to adjust the
working condition of the sprinkling means 8, if necessary.
This value is also stored in the memory unit 15, possibly
by resetting the currently stored value. If the sensing unit
10 detects that no container 2 is present when the tem-
perature is measured, then the regulation loop simply
takes into account the value stored in the memory unit 15.
[0053] As containers 2 are treated line 4 by line 4, it is
possible to synchronize the temperature measurement,
the containers 2 detection, and the calculation of the re-
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sulting needed adjustment with the speed of the move-
ment of the internal conveying device 5. By taking into
account the movement of the internal conveying device
5, it is possible to know exactly when a container 2 is
supposed to reach the measurement zone of the sensing
unit 10. For this exact moment, the temperature sensed
by the sensing unit 10 and the detection of the container
detector 14 are treated as explained before.
[0054] Using a container detector 14 is especially use-
ful for embodiments where the thermal effect of the rins-
ing phase is normally measured directly by measuring
the temperature of the container 2 located in a predefined
place in the line 4. However, using a container detector
14 can also be useful for embodiments where the thermal
effect is measured by measuring the temperature of the
rinsing liquid collected in the collection tank 16. For such
embodiments, it is then possible, for example, to identify
working conditions where the line 4 is completely empty,
meaning that the temperature of the liquid in the collection
tank 16 should not be taken into account to adjust the
working condition of the sprinkling means 8.
[0055] Figure 4 focuses on the output zone 11 of an
embodiment where the sensing unit 10 is located at the
level of said output zone 11, where containers 2 are taken
out of the internal conveying device 5 and put on the
external conveying device 12. In this embodiment, the
sensing unit 10 has the form of a subassembly in which
both a temperature measuring probe 13 and a container
detector 14 are integrated, for example one above the
other. The sensing unit 10 is mounted at a side of the
output zone 11, to detect the output of the pocket 17
located at the end of the line 4. The wall guiding the con-
tainer 2 as it goes out of the pocket 17 and which is located
between the sensing unit 10 and the first container 2 has
an opening through which the temperature can be meas-
ured and the container 2 can be detected, in a direction
corresponding to the direction of a line 4. Such an em-
bodiment is very easy to implement and has only very
little impact on the design of the rest of the washing unit 1.
[0056] The external conveying means 12 convey the
containers 2 from the output zone 11 of the washing tun-
nel 3 to the subsequent processing machine, like a filler,
for example. The movement of the external conveying
means 12 can be parallel or perpendicular to the move-
ment of the internal conveying means 5. Usually, during
this conveying stage, the containers 2 are conveyed in
one single row, parallel to the movement of the external
conveying means 12.
[0057] It is also possible to install the sensing unit 10
so that it measures the temperature of the containers 2
as they are moved on the external conveying means 12.
This makes it easier to work with a container 2 which
would normally be located in the middle of the line 4 in
the washing tunnel 3, for example.
[0058] The regulation of the sprinkling means 8 will
now be explained. The sprinkling means 8 mainly con-
sists in a set of sprinklers projecting and spraying the
rinsing liquid in or on the containers 2. The control unit 9

uses the observed thermal effect as an input to adjust
the flow of rinsing liquid. If the thermal effect is too high,
which corresponds to a temperature of the containers 2
which is under a predefined target, then the flow of rinsing
liquid is reduced, preferably of a predefined value. In the
other situation, if the thermal effect is too low, which cor-
responds to a temperature of the containers 2 which is
higher than a predefined target, then the flow of rinsing
liquid is increased, preferably of a predefined value. Of
course, when the thermal effect is in the targeted range,
the flow of rinsing liquid is not adjusted but simply main-
tained. Comparing the measured thermal effect with the
targeted range is preferably synchronized with the move-
ment of the containers 2, and done each time a new line
4 arrives and is analyzed. Also, it is preferable that the
minimum flow of rinsing liquid is more than zero, and that
at least this little flow of rinsing liquid stays. This ensures
the removal of the detergent from inside the container 2
in any condition.
[0059] With such a working principle, the flow of rinsing
liquid is adjusted step by step until the target is reached.
It is therefore possible to reach an optimal flow of rinsing
liquid even if the relation between the rinsing flow and
the resulting temperature of the containers 2 is not
known.
[0060] As said above, in some embodiments, measur-
ing the thermal effect of the sprinkling means 8 is only
done after the containers 2 have left the final rinsing zone
7. Therefore, the temperature of the container 2 does not
correspond to the simultaneous working status of the
sprinkling means 8. As a consequence, adjusting the flow
of rinsing liquid at a certain moment cannot be based on
the thermal effect measured at the same moment: the
temperature of the containers 2 cannot be used for ad-
justing the simultaneous flow of rinsing liquid.
[0061] In order to solve this problem, it is proposed that
the control unit 9 takes into account the time duration
needed for a container 2 to move from the final rinsing
zone 7 to the place where the temperature is measured.
[0062] For the purpose of the following explanation,
this duration is defined as "D". Let us name "M" the mo-
ment when the operational status of the sprinkling means
8 is adjusted by the control unit 9. The containers 2, sub-
ject to this specific operational status, will only be meas-
ured after time D has lapsed, starting from moment M,
so at moment M+D. So the feedback loop of the control
unit 9 advantageously takes the time D into consideration
and, when adjusting the status of the sprinkling means
8 at moment M, said feedback loop analyses the conse-
quence of this adjustment only at moment M+D, i.e. once
the containers 2 which have been rinsed by the sprinkling
means 8 with this specific operational status have
reached the temperature measurement zone of the at
least one sensing unit 10.
[0063] Therefore, after a change in the operation status
of the sprinkling means 8, which mainly consists in the
flow of rinsing liquid, said status can be kept unchanged
during a period of time corresponding to the duration of
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time D needed for the container to move between the
two aforementioned zones.
[0064] As described before, in some embodiments, the
control unit 9 changes the operation of the sprinkling
means 8 based on a predefined increment and on the
measured thermal effect, until the target is reached. How-
ever, when doing so, finding the status corresponding to
the targeted thermal effect on the containers 2 can be
long. In order to reduce the time needed to reach the
target, it is possible to benefit from the measures already
done. The chart in figure 5 shows three columns: the one
at the left corresponds to the instantaneous status of the
sprinkling means 8; the central column corresponds to
the temperature of the line of containers 2 which is si-
multaneously measured; the right column shows the in-
formation that can be built with these two values. Each
line corresponds to a time increment, which means that
each line corresponds to the moment when a line 4 ar-
rives in the measurement zone of the sensing unit 10.
[0065] In this schematic view, the final rinsing zone 7
and the measurement area are separated by three con-
tainers 2, and the process works as follows:

- At moment 1, the status of the sprinkling means is
S1, and so on for moment 2 with status S2 and mo-
ment 3 with status S3;

- At moment 4, the status of the sprinkling means is
S4, and the containers 2 subjected to S1 can now
be measured, which leads to T1. The control unit 9
can then conclude that if the status of the sprinkling
means 8 is S1, then the temperature will be T1;

- At moment 5, the status of the sprinkling means 8 is
S5, and the containers subjected to S2 can now be
measured, which leads to T2. The relation between
S2 and T2 can be stored;

- At moment 6, the status is S6. The temperature
measurement is done for containers 2 which were
in the final rinsing zone when the status was S3,
bringing the information that S3 leads to T3, and so
on.

[0066] Therefore, by changing the operation of the
sprinkling means 8, the control unit 9 can, step by step,
gather later some data to be used as a predictive model,
linking the status of the sprinkling means 8 to the gener-
ated thermal effect. In order to gather more rapidly such
predictive data, it is possible to change the status of the
sprinkling means 8 even during the time duration D when
the control unit 9 waits for the container 2.
[0067] This principle of building a predictive model can
also be adapted to embodiments where the thermal effect
measurement and the rinsing are simultaneous, and also
where the sensing unit 10 measures the temperature of
the rinsing liquid collected in the collection tank 16.
[0068] The control unit 9 can use the memory unit 15
to store such predictive data about the link between the
status of the sprinkling means 8 and the resulting thermal
effect on the container 2. This data can later be used to

control to operation of the sprinkling means 8 based on
a targeted thermal effect, and to reach this target more
rapidly than by adjusting the status step by step.
[0069] Thanks to this description, it can be understood
that, according to the invention, the rinsing phase is reg-
ulated based on the thermal effect it creates on the con-
tainers 2 in terms of container temperature. This can di-
rectly bring precious savings in term of fresh rinsing liquid,
in a very simple way, because the thermal effect is directly
used as the input of the feedback loop, rather than, for
example, the temperature of the fresh rinsing liquid, the
temperature of the container 2 before rinsing, pH condi-
tions, etc.
[0070] Of course, from a general point of view, a reg-
ulation of the sprinkling flow of the sprinkling means 8
could also be based only on the detection of container 2
absence or presence, without any temperature measure-
ment: if no container 2 is detected, the flow of rinsing
liquid is set to its minimum value; if a container 2 is de-
tected, the flow is set to its standard value.
[0071] While specific embodiments of the invention
have been described in detail, it will be appreciated by
those skilled in the art that various modifications and al-
ternatives to those details, in addition to those discussed
above, could be developed in light of the overall teachings
of the disclosure. Accordingly, the particular arrange-
ments disclosed are meant to be illustrative only, and not
limiting as to the scope of the invention which is to be
given the full breadth of the claims appended in any and
all equivalents thereof, including any combination of their
features.

Claims

1. Washing unit (1) for washing empty containers (2)
for liquid like bottles or flasks, comprising
a washing tunnel (3) in which the containers (2) are
conveyed line (4) by line (4) by an internal conveying
means (5) for being cleaned and further rinsed, said
washing tunnel (3) having a washing zone (6) where
liquids with detergent or cleaning agents are used
to clean the containers (2), and having also a final
rinsing zone (7), disposed after the washing zone (6)
and where a rinsing liquid like water is used to rinse
the containers (2),
a sprinkling means (8) for sprinkling said rinsing liq-
uid on containers (2) in said final rinsing zone (7), and
a control unit (9) for controlling the operation of at
least the sprinkling means (8),
washing unit (1) characterized in that
it also comprises at least one sensing unit (10) for
measuring the thermal effect of the sprinkling means
(8) on the containers (2) and sending a correspond-
ing information to the control unit (9), so that said
information can be taken into account by said control
unit (9) to pilot the operation of the sprinkling means
(8).
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2. Washing unit (1) according to claim 1, wherein the
at least one sensing unit (10) measures the temper-
ature of the rinsing liquid after it has been sprinkled
on the containers (2).

3. Washing unit (1) according to any of claims 1 or 2,
wherein the at least one sensing unit (10) directly
measures the temperature of the containers (2) after
the action of the rinsing liquid, in or after the final
rinsing zone (7).

4. Washing unit (1) according to claim 3, wherein the
at least one sensing unit (10) is located at an output
zone (11) of the washing tunnel (3), after the final
rinsing zone (7), where the containers (2) are with-
drawn the internal conveying device (5).

5. Washing unit (1) according to any of claims 3 or 4,
wherein the at least one sensing unit (10) is mounted
at a side of the washing tunnel (3), so as to be able
to measure the temperature of a container (2) locat-
ed at an end of a line (4).

6. Washing unit (1) according to any of claim 3 or 4,
wherein the washing unit (1) comprises an external
conveying means (12) for conveying the containers
(2) in one or more rows between the washing tunnel
(3) and the subsequent processing step, like filling,
and the at least one sensing unit (10) is mounted at
the level of said external conveying means (12), so
as to be able to measure the temperature of a con-
tainer (2) outside and after the washing tunnel (3).

7. Washing unit (1) according to any of claims 1 to 6,
wherein the at least one sensing unit (10) comprises:
a temperature measuring probe (13), like an infrared
based probe, and a container detector (14), for de-
tecting the absence or presence of a container (2),
so as to be able to verify that the temperature meas-
ured by the sensing unit (10) is the temperature of a
container (2).

8. Washing unit (1) according to any of claims 1 to 7,
wherein the control unit (9) comprises a memory unit
(15) for storing the information received from the
sensing unit (10).

9. Method for controlling a washing unit (1) in which
unit containers (2) are cleaned, and further rinsed in
a final rinsing phase by a sprinkling means (8) acting
in a final rinsing zone (7) of a washing tunnel (3) of
said washing unit (1), the containers (2) being or-
ganized in lines (4) progressing successively in said
washing tunnel (3),
said method comprising

- measuring the thermal effect of the final rinsing
phase on the containers (2), and

- adjusting the operation of the sprinkling means
(8) based on said measured thermal effect.

10. Method according to claim 9, wherein measuring the
thermal effect of the final rinsing phase on the con-
tainers (2) is achieved by measuring the temperature
of the rinsing liquid after its action on the containers
(2).

11. Method according to claim 9 or 10, wherein meas-
uring the thermal effect of the final rinsing phase on
the containers (2) is achieved by measuring the tem-
perature of the containers (2) after the action of the
rinsing liquid.

12. Method according to claim 11 wherein measuring
the temperature of the containers (2) is done after
they have left the final rinsing zone (7), and the period
of time needed for a container (2) to move from the
final rinsing zone (7) to the zone where its tempera-
ture is measured is taken into account for ajusting
the operation of the sprinkling means (8).

13. Method according to claim 12, wherein the period of
time needed for a container (2) to move from the final
rinsing zone (7) to the zone where its temperature
is measured is calculated based on the speed of the
conveying means moving the containers (2) be-
tween these two zones.

14. Method according to any of claims 9 to 13, further
comprising

- detecting the absence or presence of container
(2), and,
- in case of detected presence of container (2),
using the measured thermal effect to control the
operation of the sprinkling means (8) and storing
the measured value in a memory unit (15), and,
- in case of absence of container (2), recalling
the previously stored measured value for con-
trolling the operation of the sprinkling means (8).

15. Method according to any of claims 9 to 14, further
comprising monitoring the relation between the op-
eration status of the sprinkling means (8) and the
resulting thermal effect on the containers (2).
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