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Description

[0001] The invention relates to a method for industrial washing of textile. The invention also relates to a device for
industrial washing of textile, in particular by applying the method according to the invention.
[0002] Textile cleaning is a service industry which meets the need to be able to reuse textile in an attractive, hygienic
manner. Textile is cleaned in a laundry using water and detergents, and usually an increased temperature. The textile
for cleaning can consist here of clothing, bed linen, mats and so on. When large quantities of textile have to be cleaned
regularly by means of wet washing, it is then usually advantageous to apply a so-called washing tunnel or washing line.
A washing tunnel comprises a plurality of connected chambers (also referred to as compartments or containers) which
together form a tunnel through which a batch of textile can be transported in axial direction. In this way the batch of
textile can be subjected relatively quickly and easily to a washing program made up of multiple washing steps (stages).
The different stages in the washing process - usually pre-wash, main wash, rinsing, neutralizing and water removal -
take place here in the different containers (chambers) of the washing tunnel, which are generally closed off from each
other by partitions. This compartmentalization also makes it possible to treat different batches simultaneously in a
washing tunnel. The capacity of one charge in a washing tunnel varies on average between 30 and 75 kg, wherein the
water consumption generally varies between 6 and 25 litres per kg textile. For hospital laundry the total wash time
generally amounts to about 30 minutes. Advantages of a washing tunnel are the continuous treatment process and an
efficient use of energy, process water (washing water) and detergents (washing agents). The washing process is complex
however, whereby in the case of incomplete cleaning of batches of textile it is generally relatively difficult to find out what
was the cause of the incomplete cleaning. It is moreover not always possible to determine an incomplete cleaning of
the batch of textile, particularly when the incomplete cleaning is not immediately visible, but involves for instance an
incomplete disinfection of the batch of textile.
[0003] GB 2082347 A discloses a washing tunnel for textile including a data management system for its intended
operation, including monitoring and adapting the washing operations in real time, and generating a signal in case of
unacceptable conditions. An identification code for a batch of textiles is used as a cross-reference to a washing formula.
[0004] US2001/0047214 A1 discloses an industrial washing device for textile including a system for monitoring its
process, including generating a signal in case of an unacceptable process parameter and comprising a database with
recorded data archived therein in the context of providing hygiene information.
[0005] An object of the invention is to provide a method for controlling the cleaning of textile.
[0006] The invention provides for this purpose a method according to claim 1. It has been found that the efficiency of
the washing program depends on the efficiency of the individual washing steps of which the washing program is made
up. Different ideal conditions generally apply here for different washing steps in order to enable the best possible cleaning.
These ideal conditions are generally known for each washing step, wherein a condition range can usually also be defined
in which a satisfactory cleaning of the batch of textile can be realized. By detecting one or more process parameters
during multiple washing steps, preferably all washing steps, the efficiency of these washing steps can be monitored
relatively quickly and accurately, and moreover in real-time (without delay) without specifically trained staff being required,
whereby a direct insight can be obtained into the progress of and smooth running of the overall cleaning process as well
as the quality of cleaning of the batch of textile. When a determined process parameter value does not fall within a
predefined process parameter range during a washing step, the cleaning will then not have proceeded optimally and a
decision to re-wash may be taken. Monitoring relevant process parameters during different washing steps during the
washing process thus makes it possible to better control the quality of the washing process, and thereby the quality of
the cleaned batch of textile. By storing ("logging") information related to the detected process parameter values in a
database together with, as cross-reference to this information, one or more identification codes related to the batch of
textile it is possible to track which batches of textile have been cleaned and under which conditions determined by the
detected (and stored) process parameter values. The storage of the data in a database is particularly advantageous in
making it possible to continue to consult data generated in the past, this being of particularly great importance for specific
sectors such as the health care services. The detected process parameter values related to a batch of textile can thus
be retrieved at any desired point in time, which can be particularly advantageous from a quality viewpoint and a liability
viewpoint.
[0007] The identification code linked in the database(s) to information stored in the database(s) relating to the detected
process parameter values is unique within this(these) database(s), and preferably will generally be formed by an alpha-
betic, numeric or alphanumeric code, optionally combined with one or more punctuation marks. The identification codes
will together generally form a series. An example hereof is: #0001, #0002, #0003.
[0008] The process conditions of each batch being monitored during the washing process and the information collected
here being stored in a database. The information related to the process parameter values can be formed here by the
detected process parameter values themselves, but can also be formed by values resulting from a processing of the
detected process parameter values. In an oversimplified example the following table can be generated in the database:
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[0009] When the detected process parameter values are processed before the processed information is stored in the
database, it is for instance possible to envisage a temperature of a washing step being stored in the database as a value
lying between 1 (temperature too low) and 5 (temperature too high). This value (digit) is determined on the basis of
comparing detected temperature to a reference temperature and/or reference temperature range. This makes it possible
for instance to generate the following table in the database:

[0010] It is also possible to envisage monitoring washing processes which may or may not be simultaneous and which
are carried out in different devices and storing the collected data in a joint database. The identification code related to
the washed batch of textile can here be device-dependent, wherein a unique identification code can also be assigned
to the washing device itself, as shown for instance in the following table:

[0011] It is also possible to envisage providing the washing devices with a unique identification code (label or tag),
but wherein the identification code related to the cleaned batch of textile can be successive in the database as shown
below:

[0012] The tables presented in the foregoing are merely illustrative, wherein numerous variants can be envisaged for
linking information related to process parameter values in a database as cross-reference to an identification code.
[0013] The method according to the invention can be applied in one or more washing tunnels as well as in one or
more industrial centrifuge washing machines provided with a rotatable washing drum, and/or a combination of both types.
[0014] The process parameter is preferably a process parameter chosen from a group consisting of: acidity, redox
potential, conductivity, temperature, water hardness and turbidity (water transparency). At least one flow rate of the
ingoing process water flow and at least one flow rate of the outgoing process water flow, and preferably all flow rates of
the ingoing and outgoing process water flows are moreover preferably measured as process parameter. These process
parameters in particular are deemed as relevant process parameters affecting the final quality of the washing process.
It is possible here to envisage all the above stated process parameters being detected in two or more washing steps.
The way in which the relevant process parameter is measured generally depends on the nature of the process parameter.
The temperature of the process water during a washing step will generally be measured in or in the immediate vicinity
of the container in order to enable measurement of the effective temperature of the process water in the container. It is
(additionally) also possible to envisage the temperature of the process water being measured in the detection unit or at
least close to a process parameter sensor in order to enable calibration of the (temperature-dependent) sensors. The
other of the above stated process parameters can optionally be measured remotely from the container in a detection
unit connected to the container. A sample will for this purpose be drawn off from the relevant container during a washing
step and can be analysed in the detection unit so that the desired process parameter values can be retrieved. Taking
a sample and subsequent analysis of the sample can take place here in fully automatic manner, whereby the work

Batch ID T washing step 1 (°C) T washing step 2 (°C)

#0001 30.0 35.1

#0002 30.2 35.2

Batch ID T washing step 1 T washing step 2

#0001 3 2

#0002 4 3

Tunnel ID Batch ID T washing step 1 (° C) T washing step 2 (° C)

#1234 #0001 35.0 40.0

#1235 #0001 35.4 40.1

Tunnel ID Batch ID T washing step 1 (° C) T washing step 2 (° C)

#1234 #0001 35.0 40.0

#1235 #0002 35.4 40.1



EP 2 496 751 B1

4

5

10

15

20

25

30

35

40

45

50

55

required can be limited to a minimum.
[0015] According to the claimed invention the method comprises step E), comprising of, following detection of the at
least one process parameter during at least two washing steps as according to step C), comparing the detected process
parameter values to a predefined process parameter range. In order to enable comparison of a detected process pa-
rameter value to a process parameter range it is also advantageous to store the relevant process parameter value. The
process parameter range is defined such that each process parameter value within this range will contribute toward
optimization of the cleaning action of the associated washing step. In this way the washing process can be validated in
stepwise manner. The process parameter range generally depends here on the washing step. An optimal range for the
acidity or temperature during pre-washing of a batch of textile can for instance vary from a similar optimal range during
the main wash for the same batch of textile. When the detected process parameter value falls outside the predefined
process parameter range, a signal is generated. This signal can be an auditive and/or visual signal which can for instance
be generated via a computer. It is also possible to envisage the signal involving sending of a message, such as an SMS
or e-mail, to a mobile terminal such as a mobile phone. A user can in this way be informed relatively quickly and efficiently
of deviating process parameter values, and take action if necessary.
[0016] When a process water sample is drawn off from the container and subsequently analysed in a measuring
chamber of a detection unit, the detection unit is preferably flushed with (clean) water and/or air following detection of
the at least one process parameter of a sample. Clean water is understood to mean, among others, mains water and/or
industrial water which has not functioned as process water. Flushing of the measuring chamber of the detection unit has
the advantage that the detection unit can analyse the quality of the process water as accurately as possible, this generally
enhancing the reliability of the analysis.
[0017] Although the method according to the invention can also be applied in a conventional industrial washing machine,
the method according to the invention is also particularly advantageous when applied in a tunnel washing device (washing
tunnel), wherein a plurality of containers (chambers/compartments) are arranged fitting together, wherein during step
B) the batch of textile is displaced through the different containers. Displacement generally takes place here by applying
transport means, such as an axially rotatable Archimedes screw. The advantage of the tunnel washing device is that it
is generally successively filled with multiple batches of textile. It is not usually necessary here to monitor each batch,
but each nth, in particular fourth, batch will usually be tracked and analysed.
[0018] The progress of the washing process of the tracked batch of textile can be displayed graphically in real-time.
It is also possible here to display detected process parameter values graphically in real-time so that a user or operator
can immediately see what the status of a determined batch is.
[0019] According to the invention, the method comprises the steps of: detecting at least one process parameter related
to process water used during the washing process, this during at least two washing steps of the washing process; and
storing in at least one database information related to the detected process parameter values as well as at least one
identification code as cross-reference to the information related to the process parameter values, the identification code
being related to a batch of textile being subjected to the washing process. Advantages and embodiment variants of this
method according to the invention have already been described at length in the foregoing.
[0020] The invention also relates to a device for industrial washing of textile according to claim 13. The detection
element can be arranged here in or in the direct vicinity of the container, this being particularly advantageous when the
detection element is a temperature sensor. When the detection element is adapted to determine the conductivity, hard-
ness, acidity or redox potential, it is generally advantageous to have the device comprise at least one detection unit
which is connected to the container and of which the detection element forms part. The detection unit will generally be
positioned here remotely of the container and can hereby be optimized structurally in relatively simple manner for analysis
applications. The detection unit preferably comprises here at least one measuring chamber for receiving a process water
sample drawn off from the container, wherein the detection element is adapted to detect the at least one process
parameter of the process water sample present in the measuring chamber. In order to guide the process water sample
into the detection unit it is advantageous for the device to comprise at least one pump for pumping the process water
sample out of at least one container to the detection unit. The storage of the information in the database and linking
hereof to the identification code(s) is particularly advantageous from a process engineering viewpoint as well as from
the liability viewpoint, since historic data can in this way be retrieved relatively easily.
[0021] According to the invention the control unit is adapted to compare a detected process parameter value to a
predefined process parameter range, in order to be able to evaluate the quality of the associated washing step and
validate the washing step. A signal (warning or alarm) is generated here by a signal-generating element coupled to the
control unit when the detected process parameter value does not fall within the defined process parameter range. As
already stated in the foregoing, the signal can be of diverse nature, and may be an auditive or visual signal, but may
also involve (wireless) sending of a digital message. The signal can also be displayed, optionally in real-time, by applying
display means. The display means can also be applied to display the progress of the washing program of the batch of
textile and the detected process parameter values.
[0022] The container as such can also be adapted to set the batch of textile into motion. The container can for this
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purpose be accommodated rotatably in a (stationary) housing.
[0023] The device is preferably formed by a tunnel washing device, comprising a plurality of containers fitting together,
the tunnel washing device being adapted to displace the batch of textile through the different containers as it undergoes
the washing program. The tunnel washing device generally comprises for this purpose a transport screw, whereby the
batch of textile can be displaced relatively efficiently. Not every container need necessarily be monitored, since a single
washing step can take place in a plurality of connected containers. Because at least two washing steps have to be
monitored to allow reliable monitoring of the washing process, a plurality of containers will however be provided with a
detection element and/or be coupled to a detection unit. Although each monitored container can be coupled to its own
detection unit, it is generally advantageous to apply one central detection unit to which a plurality of containers are
coupled by means of lines.
[0024] The invention further relates to a system for monitoring an industrial process for washing textile according to
claim 23. Further advantages and embodiment variants of the device have already been described at length in the
foregoing.
[0025] The invention will be elucidated on the basis of the non-limitative exemplary embodiment shown in the following
figure. Herein:

figure 1 shows a schematic view of a device for washing textile according to the invention.

[0026] Figure 1 shows a schematic view of a device 1 for washing a textile batch according to the invention. In this
exemplary embodiment device 1 comprises 23 connected compartments 2 (or containers) which form as such a washing
tunnel. Compartments 1-5 are adapted to pre-wash the textile batch (wash section I), compartments 6-15 are adapted
for main wash of the textile batch (wash section II), compartments 16-19 at adapted for rinsing the textile batch (wash
section III), compartments 20-22 are adapted to neutralize the textile batch (wash section IV) and compartment 23 is
adapted to remove water from the batch of textile (wash section V). Compartment 23 is generally placed as separate
compartment 23 after the other compartments 1-22, wherein water removal generally takes place by pressing and/or
centrifuging. The direction of transport of a textile batch for washing is indicated by means of arrow A. By passing through
wash sections I-V the textile batch is subjected to five washing steps (prewash, main wash, rinsing, neutralizing and
water removal) which together form the washing program for the textile batch. It is otherwise also possible to envisage
applying more or fewer containers 2 per washing step. Connected to each wash section I-IV is a process water feed
and a process water discharge (not shown) as well as a drain conduit 3 for drawing off a process water sample from the
relevant wash section I-IV. A process water discharge will generally also be connected to wash section V, and a drain
conduit 3 (not shown) can also be connected. The process water sample can be guided via drain conduit 3 and by means
of a pump 4 to a detection unit 5 for analysis of the process water sample on the basis of process parameters characteristic
for achieving an optimum cleaning of the textile batch. The detection unit comprises for this purpose a measuring chamber
6 for holding the process water sample to which drain conduits 3 are connected, in which measuring chamber 6 are
arranged an acidity sensor 7, a redox potential sensor 8 and a conductivity sensor 9. In addition, at least one container
2 of each wash section I-V is provided with a temperature sensor 10 for detecting the temperature of process water
present in the relevant container. The process parameter values measured by sensors 7, 8, 9, 10 are processed by a
control unit 11 and stored in a database 12. When the measured process parameter values exceed a predefined process
parameter range, a signal can then be generated, for instance by means of a screen 13 and/or by sending a digital
message, such as an SMS or e-mail, to a mobile terminal 14. The current progress of the textile batch can also be
tracked by means of screen 13, wherein the measured process parameter values can also be displayed (real-time), this
giving an indication of the quality of the final cleaning of the textile batch. The exact location of the batch in device 1 can
be calculated relatively easily in that the time duration of each washing step is predefined. Relevant process information
will be sent periodically, for instance once every 24 hours or even every second, to an external internet server, via which
the process information can then be retrieved. Access to the process information can be secured here with a password.
[0027] The operation of the device 1 shown in figure 1 will be elucidated in further detail hereinbelow.
[0028] Important values in the different wash sections I-V during the washing of a batch are:

1. pH value
2. conductivity value
3. redox value
4. water hardness
5. temperature
6. turbidity (water transparency)
7. residence time in the compartment
8. the flow rate of all ingoing and outgoing process water flows
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[0029] Following transport of the textile batch out of the preceding container 2, the first three stated values are brought
to a desired level using automatically dispensed detergents and chemical additives, wherein the specific operation of
the washing tunnel is determined when the programmed quantity of said substances is dosed. Dosage takes place on
the basis of a unique identification code given to the batch, which identification code can be stored in database 12 as
cross-reference to the measured process parameter values. The water hardness depends on the optionally present
softener and on the quality of the intake water.
[0030] The control software can determine the desired temperature on the basis of the identification code. The residence
time is usually the same for each textile batch, this generally depending on the number of containers 2 from which the
washing tunnel is assembled. For the purpose of a properly operating wash production process and in order to be able
to explain specific problems retrospectively, it is advantageous to know as quickly and accurately as possible whether
the desired values as stated above have been reached or exceeded. Because device 1 performs measurements in fully
automated manner one or more times per period (day, week, month), errors can be reported at an early stage on the
basis of the measurement results, and the necessary action can be taken so as to operate the production process without
disruption.
[0031] As already stated, there are a plurality of sensors 7, 8, 9 in measuring chamber 6. Transmitters in detection
unit 5 convert the electrical signals from the sensors to 4-20 mA signals for the purpose of further processing. Detection
unit 5 further comprises a sensor (not shown) for measuring the process water hardness.
[0032] Which type of batch will be guided through device 1 is determined in advance. Also determined in advance is
how often a batch has to be sampled during the day. Different electrical signals generated by the control of device 1 are
input into control 11, such as:

• machine in operation
• batch type
• washing program/product for batch type
• transport speed
• load signal

[0033] The system reads by means of a unique identification code which batch is suspended above a loading funnel
(not shown). The measurement cycle is started at the moment the batch is loaded into the first container 2. From signals
coming from the control of the washing tunnel it is possible to determine via control 11 when the textile batch for measuring
has reached the first container 2 in which a process water sample has to be taken and measured, after which the following
actions are initiated sequentially by control unit 11:

1. using compressed air the sample conduit 3 to the compartment is blown empty, whereby possible residue of the
previous sample is removed and a possible blocking in the connection of sample conduit 3 to container 2 is removed;
2. measuring chamber 6 is emptied to the sewer;
3. the water sample is pumped to measuring chamber 6 with a hose pump 4 coupled to container 2;
4. the sensors 7, 8, 9 present in measuring chamber 6 receive the measurement values;
5. the measurement values are stored in the memory of control unit 11 and/or database 12;
6. measuring chamber 6 is emptied to the sewer;
7. measuring chamber 6 is filled with clean water via built-in nozzles in order to prevent sensors 7, 8, 9 drying out;
8. the measurement cycle is completed, detection unit 5 is ready for the following measurement.

[0034] This cycle is repeated when the relevant batch has reached a subsequent container 2 in which a process water
sample once again has to be taken and measured. When - in this exemplary embodiment - the relevant batch has been
sampled four times (one sampling every washing step) from the associated containers 2 and has reached the end of
the washing process, all of the measured values are provided with an ID, a date, time and batch reference, and stored
in the memory of control unit 11 and/or database 12.
[0035] Monitoring of the level in measuring chamber 6 is done using the conductivity sensor 9. When measuring
chamber 6 is empty and conductivity sensor 9 measures in air, this produces a significantly different value than when
a random liquid is detected.
[0036] Once a measurement of a process water sample from a container 2 has been completed, measuring chamber
6 is flushed clean so as not to influence a subsequent measurement and to counter bacterial growth from the process
water sample. For flushing purposes a number of sprayers are mounted in a cover of measuring chamber 6 with a
relatively large spray range for complete flushing of measuring chamber 6. Once the water sample has been discharged
via an electropneumatically operated valve 15 to the sewer following measurement, an electrically operated water valve
16 opens which provides the mounted sprayers with water. Owing to the large spray range the part of measuring chamber
6 which comes into contact with the process water sample to be measured, including measuring sensors 7, 8, 9, is
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flushed clean. Because discharge valve 15 is not yet closed, this flushing water with contaminants is drained to the
sewer. After 8 to 10 seconds the measuring chamber 6 is flushed clean and discharge valve 15 closes. In order to protect
the sensors 7, 8, 9 that are present, water valve 16 remains open until measuring chamber 6 is filled with clean water.
[0037] It will be apparent that the invention is not limited to the exemplary embodiments shown and described here,
but that within the scope of the appended claims numerous variants are possible which will be self-evident to the skilled
person in this field.

Claims

1. Method for industrial washing of textile, comprising the steps of:

A) at least partially filling with a batch of textile for washing at least one container (2) of at least one device (1)
for industrial washing of textile,
B) executing a washing program made up of multiple successive washing steps by controlling the container (2),
wherein process water, in particular process water and detergent, is/are guided into the container (2),
C) detecting at least one process parameter related to the process water during at least two washing steps,
E) comparing the process parameter values after being detected in step C), to a predefined process parameter
range, and generating a signal when a detected process parameter value falls outside the predefined process
parameter range,
and
D) storing in at least one database (12) information related to the detected process parameter values of said
at least two washing steps and at least one identification code as cross-reference to the information related to
said process parameter values wherein the identification code is related to the batch of textile and the identifi-
cation code is unique within the at least one database (12),
which method steps A)-E) are executed for each batch of textile out of multiple batches of textile that are washed
by the device (1), so that for each batch of textile in step D) information which relates to the detected process
parameter values of at least two washing steps and at least one identification code as cross-reference to the
information related to said process parameter values is stored in the database,
such that the detected process parameter values related to a batch of textile can be retrieved at any desired
point in time.

2. Method as claimed in claim 1, wherein information related to detected process parameter values of a plurality of
devices (1) for industrial washing of textile is stored during step D) in the at least one database (12).

3. Method as claimed in any of the foregoing claims, wherein during each washing step of the washing program at
least one process parameter related to the associated washing step is detected.

4. Method as claimed in any of the foregoing claims, wherein the process parameter is a process parameter chosen
from a group consisting of: acidity, redox potential, conductivity, temperature, water hardness and turbidity.

5. Method as claimed in any of the foregoing claims, wherein a sample of the process water used in the container (2)
is taken during step C) during the at least two washing steps, wherein the at least one process parameter of the
sample is subsequently detected.

6. Method as claimed in any of the foregoing claims, wherein each sample is guided through a detection unit (5) for
detecting the at least one process parameter, wherein following detection of the at least one process parameter of
a sample the detection unit (5) is flushed with a reference liquid, in particular water, and/or air.

7. Method as claimed in any of the foregoing claims, wherein the method is applied in a tunnel washing device (1),
wherein a plurality of containers (2) are arranged fitting together, wherein during step B) the batch of textile is
displaced through the different containers (2) of the plurality of containers (2).

8. Method as claimed in claim 7, wherein the tunnel washing device (1) is successively filled with multiple batches of
textile.

9. Method as claimed in claim 8, wherein at least one batch of textile of the total number of batches of textile present
in the tunnel washing device (1) is subjected to step C).
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10. Method as claimed in any of the foregoing claims, wherein the process parameter values detected during step C)
and the progress of the washing program of the batch of textile are displayed graphically in real-time.

11. Method as claimed in claim 10, wherein the process parameter values detected during step C) and the progress of
the washing program of the batch of textile are displayed graphically in real-time via a web interface.

12. Method as claimed in any of the foregoing claims, wherein the washing program is made up of the successive
washing steps of: soaking, main wash, rinsing, neutralizing and optional water removal.

13. Device (1) for industrial washing of textile, comprising:

- at least one container (2) for a batch of textile for washing, to which container (2) a process water feed and a
process water discharge is connected,
- at least one detection element (7,8,9,10) for detecting at least one process parameter related to the process
water,
- at least one control unit (11) for executing a washing program made up of multiple washing steps by controlling
the container (2), wherein process water, in particular process water and detergent, is/ are guided into the
container (2), wherein the control unit (11) is further adapted to process process parameter values collected by
the detection element (7,8,9,10) during at least two washing steps, and wherein the control unit is configured
to compare a detected process parameter value to a predefined process parameter range,
- at least one signal-generating element coupled to the control unit (11) configured to generate a signal when
the detected process parameter value falls outside the predefined process parameter range, and
- at least one database (12) coupled to the control unit (11), which database is configured for storing for each
batch of textile of multiple batches of textile, information related to the detected process parameter values of
said at least two washing steps and at least one identification code as cross-reference to the information related
to said process parameter values, such that the detected process parameter values related to a batch of textile
can be retrieved at any desired point in time, wherein each identification code is related to a batch of textile,
and wherein each identification code is unique within the at least one database (12).

14. Device (1) as claimed in claim 13, wherein the detection element forms part of a detection unit (5) connected to the
container (2).

15. Device (1) as claimed in claim 14, wherein the detection unit (5) comprises at least one measuring chamber (6) for
receiving a process water sample drawn off from the container (2), wherein the detection element is adapted to
detect the at least one process parameter of the process water present in the measuring chamber (6).

16. Device (1) as claimed in claim 14 or 15, wherein the device (1) comprises at least one pump (4) for pumping a
process water sample out of at least one container (2) to the detection unit (5).

17. Device (1) as claimed in any of the claims 13-16, wherein the signal-generating element is adapted for wireless
communication with a mobile terminal (14).

18. Device (1) as claimed in any of the claims 13-17, wherein the device (1) comprises display means for displaying
the progress of the washing program of the batch of textile and the detected process parameter values.

19. Device (1) as claimed in any of the claims 13-18, wherein the container (2) is adapted to set the batch of textile into
motion.

20. Device (1) as claimed in claim 19, wherein the container (2) is accommodated rotatably in a housing.

21. Device (1) as claimed in any of the claims 13-20, wherein the device (1) is formed by a tunnel washing device (1),
comprising a plurality of containers (2) fitting together, the tunnel washing device (1) being adapted to displace the
batch of textile through the different containers (2) as it undergoes the washing program.

22. Device (1) as claimed in any of the claims 14-16, and claim 21, wherein a plurality of containers (2) are connected
to the detection unit (5).

23. System for monitoring an industrial process for washing textile, said system comprising:
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- at least one detection element (7,8,9,10) for detecting at least one process parameter related to process water
used during the washing process,

- at least one control unit (11) adapted for executing a washing program made up of multiple washing steps
by controlling a container (2) of a device (1) for industrial washing of textiles, wherein process water, in
particular process water and detergent, is/are guided into the container (2), wherein the control unit (11) is
further adapted to process process parameter values collected by the detection element (7,8,9,10) during
at least two washing steps, and wherein the control unit is configured to compare a detected process
parameter value to a predefined process parameter range,
- at least one signal-generating element coupled to the control unit (11) configured to generate a signal
when the detected process parameter value falls outside the predefined process parameter range, and
- at least one database (12) coupled to the control unit (11), which database is configured for storing for
each batch of textile of multiple batches of textile, information related to the detected process parameter
values of said at least two washing steps and at least one identification code as cross-reference to the
information related to said process parameter values, such that the detected process parameter values
related to a batch of textile can be retrieved at any desired point in time, wherein each identification code
is related to a batch of textile, and wherein each identification code is unique within the at least one database
(12),

wherein the system is coupled to a plurality of said devices (1), in particular a plurality of devices according to claims
13-22, and wherein information related to detected process parameter values of a plurality of devices (1) for industrial
washing of textile is stored in the at least one database (12).

Patentansprüche

1. Verfahren zum industriellen Waschen von Textilien, umfassend die folgenden Schritte:

A) zumindest teilweises Befüllen, mit einer Textiliencharge zum Waschen, mindestens eines Behälters (2)
mindestens einer Vorrichtung (1) zum industriellen Waschen von Textilien,
B) Ausführen eines aus mehreren aufeinanderfolgenden Waschschritten bestehenden Waschprogramms durch
Steuern des Behälters (2), wobei Prozesswasser, insbesondere Prozesswasser und Waschmittel, in den Be-
hälter (2) geleitet wird/werden,
C) Erfassen mindestens eines Prozessparameters in Bezug auf das Prozesswasser während mindestens zweier
Waschschritte,
E) Vergleichen der Prozessparameterwerte, nachdem sie in Schritt C) erfasst wurden, mit einem vordefinierten
Prozessparameterbereich, und Erzeugen eines Signals, wenn ein erfasster Prozessparameterwert außerhalb
des vordefinierten Prozessparameterbereichs liegt, und
D) Speichern, in mindestens einer Datenbank (12), von Informationen, die sich auf die erfassten Prozesspara-
meterwerte der mindestens zwei Waschschritte beziehen, und mindestens eines Identifikationscodes als Quer-
verweis auf die Informationen, die sich auf die Prozessparameterwerte beziehen, wobei sich der Identifikati-
onscode auf die Textiliencharge bezieht und der Identifikationscode innerhalb der mindestens einen Datenbank
(12) eindeutig ist,

wobei die Verfahrensschritte A)-E) für jede Textiliencharge aus mehreren Textilienchargen, die von der Vorrichtung
(1) gewaschen werden, ausgeführt werden, so dass für jede Textiliencharge in Schritt D) Informationen, die sich
auf die erfassten Prozessparameterwerte von mindestens zwei Waschschritten beziehen, und mindestens ein Iden-
tifikationscode als Querverweis auf die Informationen, die sich auf die Prozessparameterwerte beziehen, in der
Datenbank gespeichert werden,
derart, dass die erfassten Prozessparameterwerte, die sich auf eine Textiliencharge beziehen, zu einem beliebigen
gewünschten Zeitpunkt abgerufen werden können.

2. Verfahren nach Anspruch 1, wobei während des Schrittes D) in der mindestens einen Datenbank (12) Informationen
gespeichert werden, die sich auf erfasste Prozessparameterwerte einer Vielzahl von Vorrichtungen (1) zum indus-
triellen Waschen von Textilien beziehen.

3. Verfahren nach einem der vorhergehenden Ansprüche, wobei während jedes Waschschrittes des Waschprogramms
mindestens ein Prozessparameter, der sich auf den zugehörigen Waschschritt bezieht, erfasst wird.
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4. Verfahren nach einem der vorhergehenden Ansprüche, wobei der Prozessparameter ein Prozessparameter ist, der
ausgewählt ist aus der Gruppe bestehend aus: Säuregrad, Redoxpotential, Leitfähigkeit, Temperatur, Wasserhärte
und Trübung.

5. Verfahren nach einem der vorhergehenden Ansprüche, wobei während des Schrittes C) eine Probe des im Behälter
(2) verwendeten Prozesswassers während der mindestens zwei Waschschritte entnommen wird, wobei anschlie-
ßend der mindestens eine Prozessparameter der Probe erfasst wird.

6. Verfahren nach einem der vorhergehenden Ansprüche, wobei jede Probe durch eine Erfassungseinheit (5) zum
Erfassen des mindestens einen Prozessparameters geführt wird, wobei nach der Erfassung des mindestens einen
Prozessparameters einer Probe die Erfassungseinheit (5) mit einer Referenzflüssigkeit, insbesondere Wasser,
und/oder Luft gespült wird.

7. Verfahren nach einem der vorhergehenden Ansprüche, wobei das Verfahren in einer Tunnelwaschvorrichtung (1)
angewendet wird, in der eine Vielzahl von Behältern (2) zusammenpassend angeordnet sind, wobei während des
Schrittes B) die Textiliencharge durch die verschiedenen Behälter (2) der Vielzahl von Behältern (2) verschoben wird.

8. Verfahren nach Anspruch 7, wobei die Tunnelwaschvorrichtung (1) nacheinander mit mehreren Textilienchargen
befüllt wird.

9. Verfahren nach Anspruch 8, wobei mindestens eine Textiliencharge aus der Gesamtzahl der in der Tunnelwasch-
vorrichtung (1) vorhandenen Textilienchargen dem Schritt C) unterzogen wird.

10. Verfahren nach einem der vorhergehenden Ansprüche, wobei die in Schritt C) erfassten Prozessparameterwerte
und der Fortschritt des Waschprogramms der Textiliencharge grafisch in Echtzeit angezeigt werden.

11. Verfahren nach Anspruch 10, wobei die während des Schrittes C) erfassten Prozessparameterwerte und der Fort-
schritt des Waschprogramms der Textiliencharge grafisch in Echtzeit über eine Web-Schnittstelle angezeigt werden.

12. Verfahren nach einem der vorangehenden Ansprüche, wobei das Waschprogramm aus den folgenden aufeinan-
derfolgenden Waschschritten besteht: Einweichen, Hauptwaschen, Spülen, Neutralisieren und optionales Entfernen
von Wasser.

13. Vorrichtung (1) zum industriellen Waschen von Textilien, umfassend:

- mindestens einen Behälter (2) für eine Textiliencharge zum Waschen, wobei an den Behälter (2) ein Prozess-
wasserzulauf und ein Prozesswasserablauf angeschlossen sind,
- mindestens ein Erfassungselement (7, 8, 9, 10) zum Erfassen mindestens eines Prozessparameters in Bezug
auf das Prozesswasser,
- mindestens eine Steuereinheit (11) zum Ausführen eines aus mehreren Waschschritten bestehenden Wasch-
programms durch Steuern des Behälters (2), wobei Prozesswasser, insbesondere Prozesswasser und Wasch-
mittel, in den Behälter (2) geleitet wird/werden, wobei

die Steuereinheit (11) ferner dazu eingerichtet ist, vom Erfassungselement (7, 8, 9, 10) während mindestens zweier
Waschschritte erfasste Prozessparameterwerte zu verarbeiten, und wobei die Steuereinheit dafür ausgelegt ist,
einen erfassten Prozessparameterwert mit einem vordefinierten Prozessparameterbereich zu vergleichen,

- mindestens ein mit der Steuereinheit (11) gekoppeltes Signalerzeugungselement, das dafür ausgelegt ist, ein
Signal zu erzeugen, wenn der erfasste Prozessparameterwert außerhalb des vordefinierten Prozessparame-
terbereichs liegt, und
- mindestens eine Datenbank (12), die mit der Steuereinheit (11) gekoppelt ist, wobei die Datenbank dafür
ausgelegt ist, für jede Textiliencharge aus mehreren Textilienchargen Informationen, die sich auf die erfassten
Prozessparameterwerte der mindestens zwei Waschschritte beziehen, und mindestens einen Identifikations-
code als Querverweis auf die Informationen, die sich auf die Prozessparameterwerte beziehen, zu speichern,
derart, dass die erfassten Prozessparameterwerte, die sich auf eine Textiliencharge beziehen, zu einem belie-
bigen gewünschten Zeitpunkt abgerufen werden können, wobei sich jeder Identifikationscode auf eine Textili-
encharge bezieht und wobei jeder Identifikationscode innerhalb der mindestens einen Datenbank (12) eindeutig
ist.
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14. Vorrichtung (1) nach Anspruch 13, wobei das Erfassungselement einen Teil einer mit dem Behälter (2) verbundenen
Erfassungseinheit (5) bildet.

15. Vorrichtung (1) nach Anspruch 14, wobei die Erfassungseinheit (5) mindestens eine Messkammer (6) zur Aufnahme
einer aus dem Behälter (2) entnommenen Prozesswasserprobe umfasst, wobei das Erfassungselement zum Er-
fassen des mindestens einen Prozessparameters des in der Messkammer (6) befindlichen Prozesswassers einge-
richtet ist.

16. Vorrichtung (1) nach Anspruch 14 oder 15, wobei die Vorrichtung (1) mindestens eine Pumpe (4) zum Fördern einer
Prozesswasserprobe aus mindestens einem Behälter (2) zur Erfassungseinheit (5) umfasst.

17. Vorrichtung (1) nach einem der Ansprüche 13 bis 16, wobei das Signalerzeugungselement für Drahtloskommuni-
kation mit einem mobilen Endgerät (14) eingerichtet ist.

18. Vorrichtung (1) nach einem der Ansprüche 13 bis 17, wobei die Vorrichtung (1) Anzeigemittel zum Anzeigen des
Fortschritts des Waschprogramms der Textiliencharge und der erfassten Prozessparameterwerte umfasst.

19. Vorrichtung (1) nach einem der Ansprüche 13 bis 18, wobei der Behälter (2) dazu eingerichtet ist, die Textiliencharge
in Bewegung zu versetzen.

20. Vorrichtung (1) nach Anspruch 19, wobei der Behälter (2) drehbar in einem Gehäuse untergebracht ist.

21. Vorrichtung (1) nach einem der Ansprüche 13 bis 20, wobei die Vorrichtung (1) durch eine Tunnelwaschvorrichtung
(1) gebildet wird, die eine Vielzahl von zusammenpassenden Behältern (2) umfasst, wobei die Tunnelwaschvor-
richtung (1) dazu eingerichtet ist, die Textiliencharge durch die verschiedenen Behälter (2) zu bewegen, während
sie das Waschprogramm durchläuft.

22. Vorrichtung (1) nach einem der Ansprüche 14 bis 16 und Anspruch 21, wobei eine Vielzahl von Behältern (2) mit
der Erfassungseinheit (5) verbunden ist.

23. System zum Überwachen eines industriellen Prozesses zum Waschen von Textilien, wobei das System umfasst:

- mindestens ein Erfassungselement (7, 8, 9, 10) zum Erfassen mindestens eines Prozessparameters, der sich
auf das während des Waschprozesses verwendete Prozesswasser bezieht,
- mindestens eine Steuereinheit (11), die dazu eingerichtet ist, ein aus mehreren Waschschritten bestehendes
Waschprogramm durch Steuern eines Behälters (2) einer Vorrichtung (1) zum industriellen Waschen von Tex-
tilien auszuführen, wobei in den Behälter (2) Prozesswasser, insbesondere Prozesswasser und Waschmittel,
geleitet wird/werden, wobei die Steuereinheit (11) ferner dazu eingerichtet ist, vom Erfassungselement (7, 8,
9, 10) während mindestens zweier Waschschritte erfasste Prozessparameterwerte zu verarbeiten, und wobei
die Steuereinheit dafür ausgelegt ist, einen erfassten Prozessparameterwert mit einem vordefinierten Prozes-
sparameterbereich zu vergleichen,
- mindestens ein mit der Steuereinheit (11) gekoppeltes Signalerzeugungselement, das dafür ausgelegt ist, ein
Signal zu erzeugen, wenn der erfasste Prozessparameterwert außerhalb des vordefinierten Prozessparame-
terbereichs liegt, und
- mindestens eine Datenbank (12), die mit der Steuereinheit (11) gekoppelt ist, wobei die Datenbank dafür
ausgelegt ist, für jede Textiliencharge aus mehreren Textilienchargen Informationen, die sich auf die erfassten
Prozessparameterwerte der mindestens zwei Waschschritte beziehen, und mindestens einen Identifikations-
code als Querverweis auf die Informationen, die sich auf die Prozessparameterwerte beziehen, zu speichern,
derart, dass die erfassten Prozessparameterwerte, die sich auf eine Textiliencharge beziehen, zu einem belie-
bigen gewünschten Zeitpunkt abgerufen werden können, wobei sich jeder Identifikationscode auf eine Textili-
encharge bezieht und wobei jeder Identifikationscode innerhalb der mindestens einen Datenbank (12) eindeutig
ist, wobei das System mit einer Vielzahl der Vorrichtungen (1), insbesondere einer Vielzahl von Vorrichtungen
nach den Ansprüchen 13 bis 22, gekoppelt ist, und wobei

in der mindestens einen Datenbank (12) Informationen gespeichert werden, die sich auf erfasste Prozessparame-
terwerte einer Vielzahl von Vorrichtungen (1) zum industriellen Waschen von Textilien beziehen.
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Revendications

1. Procédé de lavage industriel de textile, comprenant les étapes de :

A) remplissage au moins partiel, avec un lot de textile à laver, d’au moins un récipient (2) d’au moins un dispositif
(1) de lavage industriel de textile,
B) exécution d’un programme de lavage constitué de multiples étapes de lavage successives par commande
du récipient (2), dans lequel de l’eau de traitement, en particulier de l’eau de traitement et un détergent, est/sont
guidés à l’intérieur du récipient (2),
C) détection d’au moins un paramètre de traitement relatif à l’eau de traitement pendant au moins deux étapes
de lavage,
E) comparaison des valeurs de paramètre de traitement après leur détection à l’étape C) avec une plage de
paramètre de traitement prédéfinie, et génération d’un signal quand une valeur de paramètre de traitement
détectée se trouve à l’extérieur de la plage de paramètre de traitement prédéfinie, et
D) stockage dans au moins une base de données (12) d’informations relatives aux valeurs de paramètre de
traitement détectées desdites au moins deux étapes de lavage et d’au moins un code d’identification servant
de renvoi aux informations relatives auxdites valeurs de paramètre de traitement, le code d’identification étant
relatif au lot de textile et le code d’identification étant unique au sein de l’au moins une base de données (12),

lesquelles étapes de procédé A)-E) sont exécutées pour chaque lot de textile parmi de multiples lots de textile qui
sont lavés par le dispositif (1), de telle sorte que, pour chaque lot de textile à l’étape D), des informations qui sont
relatives aux valeurs de paramètre de traitement détectées d’au moins deux étapes de lavage et au moins un code
d’identification servant de renvoi aux informations relatives auxdites valeurs de paramètre de traitement sont stockés
dans la base de données,
de telle sorte que les valeurs de paramètre de traitement détectées relatives à un lot de textile peuvent être récupérées
à n’importe moment donné souhaité.

2. Procédé selon la revendication 1, dans lequel des informations relatives à des valeurs de paramètre de traitement
détectées d’une pluralité de dispositifs (1) de lavage industriel de textile sont stockées pendant l’étape D) dans l’au
moins une base de données (12).

3. Procédé selon l’une quelconque des revendications précédentes dans lequel, pendant chaque étape de lavage du
programme de lavage, au moins un paramètre de traitement relatif à l’étape de lavage associée est détecté.

4. Procédé selon l’une quelconque des revendications précédentes, dans lequel le paramètre de traitement est un
paramètre de traitement choisi dans un groupe constitué par : l’acidité, le potentiel redox, la conductivité, la tempé-
rature, la dureté et la turbidité de l’eau.

5. Procédé selon l’une quelconque des revendications précédentes, dans lequel un échantillon de l’eau de traitement
utilisée dans le récipient (2) est prélevé pendant l’étape C) durant les au moins deux étapes de lavage, dans lequel
l’au moins un paramètre de traitement de l’échantillon est ensuite détecté.

6. Procédé selon l’une quelconque des revendications précédentes, dans lequel chaque échantillon est guidé à travers
une unité de détection (5) pour détecter l’au moins un paramètre de traitement, dans lequel, après la détection de
l’au moins un paramètre de traitement d’un échantillon, l’unité de détection (5) est rincée avec un liquide de référence,
en particulier de l’eau, et/ou de l’air.

7. Procédé selon l’une quelconque des revendications précédentes, le procédé étant appliqué dans un dispositif de
lavage en tunnel (1), dans lequel une pluralité de récipients (2) sont disposés en étant imbriqués, dans lequel,
pendant l’étape B), le lot de textile est déplacé à travers les différents récipients (2) de la pluralité de récipients (2).

8. Procédé selon la revendication 7, dans lequel le dispositif de lavage en tunnel (1) est successivement rempli avec
de multiples lots de textile.

9. Procédé selon la revendication 8, dans lequel au moins un lot de textile sur le nombre total de lots de textile présents
dans le dispositif de lavage en tunnel (1) est soumis à l’étape C).

10. Procédé selon l’une quelconque des revendications précédentes, dans lequel les valeurs de paramètre de traitement
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détectées pendant l’étape C) et la progression du programme de lavage du lot de textile sont affichées graphiquement
en temps réel.

11. Procédé selon la revendication 10, dans lequel les valeurs de paramètre de traitement détectées pendant l’étape
C) et la progression du programme de lavage du lot de textile sont affichées graphiquement en temps réel par le
biais d’une interface Web.

12. Procédé selon l’une quelconque des revendications précédentes, dans lequel le programme de lavage est constitué
des étapes de lavage successives suivantes : trempage, lavage principal, rinçage, neutralisation et retrait facultatif
de l’eau.

13. Dispositif (1) de lavage industriel de textile, comprenant :

- au moins un récipient (2) pour un lot de textile à laver, récipient (2) auquel sont raccordées une alimentation
en eau de traitement et une évacuation d’eau de traitement,
- au moins un élément de détection (7, 8, 9, 10) pour détecter au moins un paramètre de traitement relatif à
l’eau de traitement,
- au moins une unité de commande (11) pour exécuter un programme de lavage constitué de multiples étapes
de lavage en commandant le récipient (2), dans lequel de l’eau de traitement, en particulier de l’eau de traitement
et un détergent, est/sont guidés à l’intérieur du récipient (2), l’unité de commande (11) étant en outre adaptée
pour traiter des valeurs de paramètre de traitement collectées par l’élément de détection (7, 8, 9, 10) pendant
au moins deux étapes de lavage, et l’unité de commande étant configurée pour comparer une valeur de para-
mètre de traitement détectée avec une plage de paramètre de traitement prédéfinie,
- au moins un élément générateur de signaux couplé à l’unité de commande (11) configuré pour générer un
signal quand la valeur de paramètre de traitement détectée se trouve à l’extérieur de la plage de paramètre de
traitement prédéfinie, et
- au moins une base de données (12) couplée à l’unité de commande (11), laquelle base de données est
configurée pour stocker, pour chaque lot de textile parmi de multiples lots de textile, des informations relatives
aux valeurs de paramètre de traitement détectées desdites au moins deux étapes de lavage et au moins un
code d’identification servant de renvoi aux informations relatives auxdites valeurs de paramètre de traitement,
de telle sorte que les valeurs de paramètre de traitement détectées relatives à un lot de textile peuvent être
récupérées à n’importe quel moment donné souhaité, chaque code d’identification étant relatif à un lot de textile,
et chaque code d’identification étant unique au sein de l’au moins une base de données (12).

14. Dispositif (1) selon la revendication 13, dans lequel l’élément de détection fait partie d’une unité de détection (5)
reliée au récipient (2).

15. Dispositif (1) selon la revendication 14, dans lequel l’unité de détection (5) comprend au moins une chambre de
mesure (6) pour recevoir un échantillon d’eau de traitement prélevé du récipient (2), l’élément de détection étant
adapté pour détecter l’au moins un paramètre de traitement de l’eau de traitement présente dans la chambre de
mesure (6).

16. Dispositif (1) selon la revendication 14 ou 15, le dispositif (1) comprenant au moins une pompe (4) pour pomper un
échantillon d’eau de traitement hors d’au moins un récipient (2) jusqu’à l’unité de détection (5).

17. Dispositif (1) selon l’une quelconque des revendications 13 à 16, dans lequel l’élément générateur de signaux est
adapté pour communiquer sans fil avec un terminal mobile (14).

18. Dispositif (1) selon l’une quelconque des revendications 13 à 17, le dispositif (1) comprenant des moyens d’affichage
pour afficher la progression du programme de lavage du lot de textile et les valeurs de paramètre de traitement
détectées.

19. Dispositif (1) selon l’une quelconque des revendications 13 à 18, dans lequel le récipient (2) est adapté pour mettre
en mouvement le lot de textile.

20. Dispositif (1) selon la revendication 19, dans lequel le récipient (2) est accueilli avec faculté de rotation dans une
carcasse.
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21. Dispositif (1) selon l’une quelconque des revendications 13 à 20, le dispositif (1) étant formé par un dispositif de
lavage en tunnel (1), comprenant une pluralité de récipients (2) imbriqués, le dispositif de lavage en tunnel (1) étant
adapté pour déplacer le lot de textile à travers les différents récipients (2) lorsqu’il subit le programme de lavage.

22. Dispositif (1) selon l’une quelconque des revendications 14 à 16 et de la revendication 21, dans lequel une pluralité
de récipients (2) sont reliés à l’unité de détection (5).

23. Système de surveillance d’un procédé industriel de lavage de textile, ledit système comprenant :

- au moins un élément de détection (7, 8, 9, 10) pour détecter au moins un paramètre de traitement relatif à de
l’eau de traitement utilisée pendant le traitement de lavage,
- au moins une unité de commande (11) adaptée pour exécuter un programme de lavage constitué de multiples
étapes de lavage en commandant un récipient (2) d’un dispositif (1) de lavage industriel de textiles, dans lequel
de l’eau de traitement, en particulier de l’eau de traitement et un détergent, est/sont guidés à l’intérieur du
récipient (2), l’unité de commande (11) étant en outre adaptée pour traiter des valeurs de paramètre de traitement
collectées par l’élément de détection (7, 8, 9, 10) pendant au moins deux étapes de lavage, et l’unité de
commande étant configurée pour comparer une valeur de paramètre de traitement détectée avec une plage
de paramètre de traitement prédéfinie,
- au moins un élément générateur de signaux couplé à l’unité de commande (11) configuré pour générer un
signal quand la valeur de paramètre de traitement détectée se trouve à l’extérieur de la plage de paramètre de
traitement prédéfinie, et
- au moins une base de données (12) couplée à l’unité de commande (11), laquelle base de données est
configurée pour stocker, pour chaque lot de textile parmi de multiples lots de textile, des informations relatives
aux valeurs de paramètre de traitement détectées desdites au moins deux étapes de lavage et au moins un
code d’identification servant de renvoi aux informations relatives auxdites valeurs de paramètre de traitement,
de telle sorte que les valeurs de paramètre de traitement détectées relatives à un lot de textile peuvent être
récupérées à n’importe quel moment donné souhaité, chaque code d’identification étant relatif à un lot de textile,
et chaque code d’identification étant unique au sein de l’au moins une base de données (12),

le système étant couplé à une pluralité desdits dispositifs (1), en particulier une pluralité de dispositifs selon les
revendications 13 à 22, et dans lequel des informations relatives à des valeurs de paramètre de traitement détectées
d’une pluralité de dispositifs (1) de lavage industriel de textile sont stockées dans l’au moins une base de données
(12).
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