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Dosing system with dosing material cooling device

The invention relates to a dosing system for a dosing material having a dosing device with
a housing, comprising a feed channel for dosing material, a nozzle, a discharge element
and an actuator unit coupled to the discharge element and/or the nozzle, and a dosing
material reservoir coupled to the housing or integrated into the housing. The invention

also relates to a method for operating a dosing system.

Dosing systems of the type mentioned at the outset are typically used to apply a medium
to be dosed to a target surface in a targeted manner. In the context of so-called “micro-
dosing technology”, it is often necessary for very small amounts of a dosing material to be
placed on the target surface with pinpoint accuracy and indeed without touching, that is,
without direct contact between the dosing system and a target surface. Such a contactless
method is often referred to as a “jet process”. A typical example of this is the dosing of
glue dots, soldering pastes etc. when assembling circuit boards or other electronic ele-

ments, or the application of converter materials for LEDs.

An essential requirement here is to deliver the dosing materials to the target surface with
high precision, that is, at the right time, at the right place and in a precisely dosed amount.
This can be done, for example, by dispensing the dosing material drop by drop via a noz-
Zle of the dosing system. The medium only comes into contact with an interior of the noz-
zle and a, mostly front, region of a discharge element of the dosing system. A preferred
method here is a discharge of individual droplets in a kind of "inkjet process", as is also
used, among other things, in inkjet printers. The size of the droplets or the amount of me-
dium per droplet can be predetermined as precisely as possible through the structure,
activation and the targeted effect of the nozzle achieved thereby. Alternatively, the dosing

material can also be sprayed on in a jet.

A movable discharge element can be arranged in the nozzle of the dosing system, for
example, a tappet, to dispense the medium from the dosing system. The discharge ele-
ment can be pushed forward inside the nozzle at a relatively high speed in the direction of
a nozzle opening or outlet opening, whereby a drop of the medium is discharged and then

withdrawn again.
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Alternatively or additionally, the nozzle of the dosing system itself can be moved in a dis-
charge or retraction direction. To dispense the dosing material, the nozzle and a dis-
charge element arranged inside the nozzle can be moved towards or away from one an-
other in a relative movement, wherein the relative movement can take place either solely
through a movement of the outlet opening or the nozzle or at least partially also through a

corresponding movement of the discharge element.

Usually, the discharge element can also be brought into a closed position by fixedly con-
necting it to a sealing seat of the nozzle opening in the nozzle and temporarily remaining
there. Depending on the dosing material, the discharge element can also remain in a re-
tracted position, that is, away from the sealing seat, without a drop of the medium emerg-

ing from the nozzle (“open inkjet process”).

The discharge element and/or the nozzle are typically moved with the aid of an actuator
system of the dosing system. Piezo actuators are preferably used, particularly for applica-
tions that require extremely fine dosage resolution. However, the present invention can be
operated with all common actuator principles, that is, hydraulically, pneumatically and/or

electromagnetically operated actuators can also be used in the dosing system.

In order to improve the processing properties of the dosing material and to achieve the
highest possible and constant dosing accuracy when dispensing the dosing material, the
dosing material is typically heated to a dosing material-specific processing temperature
before it is discharged from the nozzle. Particularly, dosing materials having a medium or
high viscosity are heated before processing, thus, before discharge, in order to reduce the
viscosity and thus improve the quality of the discharge process, or to even keep the
amount of dosing material within the scope of permissible fluctuations. A lower viscosity of
the dosing material can further have an advantageous effect on the longevity of the dosing
system, since the components of the dosing system involved in the discharge are less
stressed. Dosing materials having a medium or high viscosity are, for example, adhesives,

soldering pastes, casting compounds, heat-conductive pastes, ails, silicones, paints, etc.

In most conventional dosing systems, the dosing material is therefore heated in a targeted

manner at least in the nozzle or within a nozzle chamber of the dosing system.

It is true that the dosing accuracy can be improved by heating the dosing material to a

processing temperature, even with highly viscous dosing materials. However, it has been
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shown that this procedure can have a considerable influence on the processability time
(pot life) of the dosing materials. The pot life or service life describes the time span be-
tween the production or provision of a, preferably multi-component, dosing material and
the end of its processability. When the pot life is reached, the material properties of the
dosing material can change such that the dosing material can no longer be processed
with the desired quality, that is, it becomes unusable. Depending on the chemical compo-
sition of the dosing material, an increase in the temperature of the dosing material can
lead to a significant reduction in the pot life. This is particularly problematic when pro-

cessing thermosetting dosing materials, for example, adhesives.

In conventional dosing systems, heating the dosing material to a processing temperature
can lead to the dosing material reaching the end of its pot life before processing, thus,
before it is discharged from the nozzle. For example, with a “global’ heating of the dosing
material in the nozzle, the dosing material also in a “waiting region” before the nozzle, for
example, in the feed region and possibly even in the dosing material storage, is (also)
heated by means of convection starting from the heated nozzle. On the one hand, this can
mean that the dosing material that has become unusable must be disposed of ahead of
time or a new batch of dosing material must be provided, which is associated with addi-
tional costs. On the other hand, far more serious consequences can result from the fact
that the dosing material can clog part of the dosing system after the end of its pot life or
has to be removed from the dosing system at great expense. Cleaning the dosing system
can mean a temporary shutdown of the dosing system and thus unnecessarily increase

operating costs.

Furthermore, with conventional dosing systems, external (ambient) conditions of the dos-
ing system can also have a disadvantageous influence on the pot life of the dosing mate-
rial. Particularly, a high ambient temperature of the dosing system leads to the dosing
material being heated from outside the dosing system even in regions of the dosing sys-
tem that are not already heated directly or indirectly by the dosing system, which can lead
to a shortening of the pot life. This is particularly critical with dosing requirements that re-
quire a very low throughput of the dosing material. As already mentioned, a shortening of
the pot life can prevent the dosing system from operating efficiently and as uninterrupted

as possible.

It is therefore an object of the present invention to provide a dosing system for a dosing

material and a method for operating such a dosing system with which the disadvantages



10

15

20

25

30

35

explained above can be avoided and with which the efficiency of the dosing system is

improved.

This object is achieved by a dosing system according to patent claim 1 and a method for

operating a dosing system according to patent claim 11.

A dosing system according to the invention for a dosing material comprises a dosing de-
vice with an optional multi-part housing, the housing having at least one feed channel for
dosing material, a nozzle, a discharge element and an actuator unit coupled to the dis-
charge element and/or the nozzle. In the following, the discharge element is also referred

to synonymously as the tappet, without restricting the invention thereto.

The dosing material can be dispensed from the dosing system according to the invention
in one of the ways explained at the outset, that is, the dosing system is not restricted to a
specific discharge principle. Correspondingly - as is usually the case - a discharge ele-
ment movable at relatively high speed for discharging the dosing material from the nozzle
can be arranged in the nozzle of the dosing system (particularly in the region of the noz-
zle, for example, shortly before the outlet opening). Alternatively or additionally, as men-
tioned, an outlet opening of the dosing system according to the invention can be config-
ured to be movable. Nevertheless, for the sake of better understanding, it is assumed in
the following that the dosing material is dispensed by means of a movable discharge ele-

ment, for example, a tappet. However, the invention is not intended to be limited thereto.

The actuator unit of the dosing device can comprise one or more actuators, wherein the
respective actuator can be implemented according to one of the actuator principles men-
tioned at the outset. The invention is described in the following, without being restricted
thereto, on the basis of a dosing system having a piezo actuator. Regardless of the specif-
ic embodiment, the actuator unit is encased by the housing of the dosing device, it is thus

delimited from an ambient atmosphere of the dosing system.

The actuator unit is functionally coupled, at least at times, to the discharge element or the
nozzle. The coupling takes place such that the forces and movements exerted by the ac-
tuator are passed on to the discharge element or the nozzle such that a desired, prefera-
bly vertical, movement of the discharge element and/or the nozzle for dispensing the dos-
ing material from the nozzle results. Depending on the specific actuator principle, the ac-

tuator can act on the discharge element directly, that is, without further movement-
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imparting components. However, the actuator unit of the dosing system can also comprise
a movement mechanism in order to transmit the movement or deflection of the (piezo)
actuator to the discharge element over a certain distance. The coupling between the actu-
ator and the discharge element or between the movement mechanism and the discharge
element is preferably not a fixed coupling. This means that the respective components are

preferably not screwed, welded, glued, etc. to one another for coupling.

The components of the dosing device that come into contact with the dosing material, for
example, the feed channel, the nozzle and the discharge element, can preferably be com-
bined in a fluidic unit of the dosing device, for example, as a structural unit. The fluidic unit
and the actuator unit can preferably be enclosed in respectively separate sub-housings,
which can be coupled to one another, preferably without tools, in order to design the dos-

ing device, that is, the housing is then designed in a plurality of parts.

Furthermore, at least one dosing material reservoir is coupled directly to the housing of
the dosing device. A dosing material reservoir is to be understood as a region of the dos-
ing system in which fresh dosing material is held or kept ready until processing. The dos-
ing material reservoir can be assembled at least temporarily, particularly when the dosing
system is in operation, by means of a coupling or interface of the dosing device on the
housing of the dosing device itself. In the case of an aforementioned two-part housing, the
coupling can exist with the actuator unit and/or the fluidic unit. The coupling point, howev-
er, is particularly preferably arranged in a region of the fluidic unit. This means that the
dosing material reservoir and the dosing device can be “movement-connected” at least

temporarily to form a unit.

Alternatively, the dosing material reservoir can also be integrated, preferably fixedly, into
the housing of the dosing device. For this purpose, the housing, for example, in the case
of a multi-part housing, preferably in the region of the fluidic unit, can have a cavity acces-
sible from outside the dosing system for receiving or storing dosing material. The dosing
material reservoir can also be implemented by means of a “dosing material tank” which is
located externally or outside the housing and is fixedly connected thereto. Regardless of
the specific embodiment of the dosing material reservoir, the dosing system according to
the invention thus comprises at least one dosing device with a housing as explained at the
outset and a dosing material reservoir that can be coupled on site to form a structural unit

or is integrated into the housing.
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According to the invention, the dosing system also has a plurality of separately activatable
temperature control devices which are each assigned to different defined temperature
zones of the dosing system in order to control the respective temperature zones different-
ly. The dosing system comprises at least two, preferably at least three, separate tempera-

ture zones.

A temperature zone is understood to mean a limited, defined (sub) region or a section of
the dosing system, preferably a cavity of the dosing system that is filled with dosing mate-
rial. This can contain a dosing material having a specific (target) temperature and/or a
specific (target) viscosity. A temperature zone thus comprises at least one controllable
dosing material volume in a defined region of the housing and/or the dosing material res-
ervoir. In addition, a temperature zone can preferably also comprise segments of the dos-
ing system that enclose the dosing material volume or limit it to regions of the dosing sys-
tem lying outside the temperature zone, for example, a number of walls or housing sec-

tions.

The respective temperature control devices are configured to control the temperature of
the dosing material, which is contained in the respectively assigned subregions of the dos-
ing system, thus, in the temperature zones, or interacts therewith, to different (target)
temperatures, for example, to achieve different (target) viscosities of the dosing material.
It is true that (solid) components of the dosing system can necessarily (also) be controlled
by means of the temperature control devices. However, the aim of the temperature control
is to set the dosing material in two or more defined regions of the dosing system, thus, in
a plurality of temperature zones, to different temperatures or viscosities simultaneously by

means of the respective temperature control devices.

The temperature control takes place during operation of the dosing system, thus, while the
dosing material flows through a respective temperature zone or is arranged therein. For
this purpose, the temperature control devices are configured and arranged in the dosing
system such that each temperature control device can control an individual specific (as-

signed) temperature zone, particularly the dosing material therein.

In the context of the invention, temperature control is to be understood as feeding thermal
energy into or removing thermal energy from the dosing material. Both processes can
optionally also run simultaneously. For this purpose, the individual temperature control

devices can each comprise at least one heating device and one cooling device, wherein
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the temperature a able to be controlled by means of conduction and/or convection, as is
explained later. The heating device and the cooling device of a respective temperature
control device can preferably be activated separately by means of separate control and/or
regulating circuits of a control and/or regulating unit of the dosing system. This is also ex-

plained in detail later.

According to the invention, at least one first temperature zone is assigned to the dosing
material reservoir, wherein a second temperature zone is assigned to the nozzle. The
nozzle can preferably have a (hollow) interior space which is filled with dosing material
and which is referred to as a nozzle chamber. The second temperature zone can prefera-
bly be assigned to the nozzle chamber. This means that the temperature control devices
are configured to control the temperature of the dosing material differently, preferably low-
er, in at least one region of the dosing material reservoir, than in a region of the nozzle,
particularly differently than in a nozzle chamber of the nozzle. The two temperature zones
are preferably separated from one another by a feed region or feed channel for dosing

material, that is, they are preferably not directly adjacent to one another.

According to the invention, at least one of the temperature control devices, preferably at
least the temperature control device assigned to the dosing material reservoir, comprises
a cooling device having at least one cold source. The cold source is preferably configured
to actively dissipate thermal energy from a substance in order to bring about a specific
cooling capacity. The cold source can carry out a cooling process, that is, it can actively

“generate” cold. In physical terms, the cold source can also be understood as a heat sink.

The cold source is configured and interacts with the cooling device such that the cooling
device can use the cold “generated” by the cold source to cool the dosing material. De-
pending on the embodiment, the cold source itself can substantially form the entire cooling
device. Alternatively or additionally, however, the cold source can also be coupled to the

cooling device, as is explained at a later point in time.

The cooling device is configured to cool the assigned temperature zone, particularly the
dosing material in the temperature zone, to a specific (target) temperature. For cooling
purposes, heat or thermal energy can be withdrawn from the dosing material in a targeted
manner by means of the cooling device, for example, by means of convection and/or con-
duction. The dosing material can particularly be cooled by means of the cooling device to

a temperature significantly below the ambient temperature of the dosing system. The dos-
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ing material in the temperature zone can preferably be controlled to a (target) temperature
of at most 18°C, preferably at most 3°C, particularly preferably at most -30°C, by means of

the assigned temperature control device, particularly the cooling device.

The implementation according to the invention having a plurality of temperature control

devices for different temperature zones has several advantages:

On the one hand, the dosing system according to the invention can be used to achieve a
high level of precision in the dispensing of the dosing material, in that the dosing material
in the region of the nozzle can be controlled to an optimal processing temperature by

means of an assigned temperature control device.

On the other hand, the dosing material in the region of the dosing material reservoir can
be cooled to a significantly lower temperature than the processing temperature, for exam-
ple, a storage temperature, in order to keep the dosing material stable in the dosing sys-
tem over a longer period of time. Advantageously, the dosing material in the dosing mate-
rial reservoir can be cooled so that the dosing material reaches the nozzle having an un-
critical (target) temperature and is only brought to the processing temperature shortly be-
fore discharge from the nozzle, thus, in the nozzle itself, for example, to achieve a suitable
viscosity for discharging the dosing material. This allows the disadvantageous effect of a
(high) processing temperature on the processability of the dosing material to be reduced
as far as possible, which improves the efficiency of the dosing system. An undesired
shortening of the pot life can particularly be effectively counteracted even at high ambient

temperatures and/or a low dosing material throughput.

A method according to the invention for operating a dosing system for the dosing of dos-
ing material relates to a dosing system having a dosing device optionally also having mul-
ti-part housing, the housing comprising at least one feed channel for dosing material, a
nozzle, a discharge element and an actuator unit coupled to the discharge element and/or
the nozzle. The dosing system further has a dosing material reservoir which is coupled

directly to the housing or is integrated into the housing.

According to the invention, a plurality of defined temperature zones of the dosing system
is controlled differently by means of a plurality of separately activatable temperature con-
trol devices of the dosing system, wherein a temperature control device is assigned to

each temperature zone. The temperature control devices can be activated and/or regulat-
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ed separately by means of a control and/or regulating unit of the dosing system for the
respective control of the temperature zones, particularly the dosing material in the respec-

tive temperature zones.

According to the invention, at least two, preferably at least three, temperature zones of the
dosing system are controlled differently by means of a respectively assigned temperature
control device. In the method according to the invention, at least one first temperature
zone assigned to the dosing material reservoir is controlled differently than a second tem-

perature zone assigned to the nozzle.

Preferably, at least one of the temperature zones, preferably at least the temperature
zone assigned to the dosing material reservoir, is controlled by means of a cooling device

(using a cold source) of the assigned temperature control device.

Further, particularly advantageous embodiments and developments of the invention
emerge from the dependent claims and the following description, wherein the independent
claims of one claim category can also be developed analogously to the dependent claims
and embodiments of another claim category and particularly individual features of various

embodiments or variants can also be combined into new embodiments or variants.

The dosing system preferably comprises at least one further separately activatable tem-
perature control device which is assigned to a third temperature zone of the dosing sys-
tem. The third temperature zone is preferably assigned to the feed channel of the dosing
system in order to control the dosing material in the feed channel to a (target) tempera-
ture, wherein the (target) temperature can differ from a respective (target) temperature of
the dosing material in the dosing material reservoir and/or the nozzle. The temperature
control devices of the dosing system are preferably configured to set a “temperature gra-
dient” of the dosing material in different regions of the dosing system in a targeted man-

ner, as is explained later.

The temperature control device assigned to the feed channel preferably also comprises a
cooling device having a cold source as described at the outset. Likewise, the temperature
control device assigned to the nozzle can also comprise such a cooling device having a
cold source. The individual cooling devices are preferably configured to be separately

activatable.
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The feed channel or feed region is understood to be a (sub) region of the dosing system
which extends from the dosing material reservoir to the nozzle. In contrast to the dosing
material reservoir (except when the dosing system is shutdown), the feed channel does
not represent a significant (long-term) storage medium for dosing material, but rather new
dosing material more or less continuously flows through during operation. The feed chan-
nel can preferably extend between a coupling point for a couplable dosing material reser-

voir and the inside of a nozzle or the beginning of a nozzle chamber of the nozzle.

In a particularly preferred embodiment of the dosing system, the dosing system can thus
comprise three temperature zones to be differently controlled. A respective temperature
zone can preferably completely include a closed active unit or a functional component of
the dosing system, thus, for example, the entire dosing material reservoir. Particularly
preferably, the respective temperature control devices can therefore be designed or as-
signed to the respective temperature zones in order to control “predominantly” uniformly
substantially all of the dosing material in the dosing material reservoir, or substantially all
of the dosing material in the feed channel or substantially all of the dosing material in the

nozzle.

The respective temperature zones can preferably directly adjoin one another or follow one
another without interruption. A boundary between two temperature zones represents a
temperature transition region. This means that the dosing material is not controlled to a
new (target) temperature suddenly after it has passed a temperature zone boundary, but
instead assumes this temperature as it continuously flows through it. "Predominantly" uni-
formly controlled means that there can be regions of a temperature zone, for example, in
the region of a temperature zone boundary in which the dosing material does not (yet)

have a corresponding (target) temperature.

Advantageously, by means of a third temperature control device of the dosing system, it is
possible to keep the dosing material reliably in a respectively desired or advantageous
(target) temperature range from the time it is made available (in the dosing material reser-
voir) until it is actually processed (in the nozzle). Advantageously, on the one hand, the
dosing material can be kept continuously below the processing temperature of the dosing
material even with a very low dosing material throughput until it reaches the nozzle,
wherein a shortening of the pot life can be effectively counteracted. This is particularly

advantageous when processing thermosetting dosing materials, for example, adhesives.
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However, on the other hand, the third, separately controllable temperature control device
can also be used to gradually bring the dosing material to a processing temperature. In
the case of a very high dosing material throughput, it can be advantageous to control the
dosing material emerging from the dosing material reservoir and possibly very cold in the
feed channel to a new, higher (target) temperature (but below the processing tempera-
ture) by means of the assigned temperature control device. The feed channel can there-
fore be used for “pre-control” of the dosing material in order to reduce a temperature dif-
ference between the dosing material emerging from the dosing material reservoir and the
processing temperature. This makes it possible, despite a high dosing material through-
put, to control the dosing material to a processing temperature in the nozzle itself, so that
the exposure time of the dosing material to a (high) processing temperature and the

thereby resulting undesirable effects can be kept as short as possible.

In the context of the invention, it is also possible for the respective temperature zones to
not directly adjoin one another, that is, there can be “gaps” between the controlled tem-
perature zones. The dosing system can comprise (sub) regions to which no temperature
control device is assigned. Correspondingly, the temperature control devices can be con-
figured to control the dosing material only in at least a local subregion of the dosing mate-
rial reservoir or the feed channel or the nozzle, wherein other regions of the aforemen-
tioned components are not (directly) affected by the temperature control. For example, the
dosing material in the cartridge could be actively cooled in order to maximize the pot life
and then only actively controlled again in the nozzle in order to enable the dosing material

to be processed.

Each temperature control device of the dosing system can comprise a separately activat-
able cooling device to cool the dosing material. As already mentioned, the individual cool-

ing devices use the cold provided by a cold source.

According to a first embodiment of the cooling device, it is possible for the cold source to
be configured as an essential component of the cooling device. This means that the cool-
ing device and the cold source can design a unit, which is preferably fixedly connected.
The cooling device can then be configured to cool the dosing material of an assigned
temperature zone to a (target) temperature in a contact-reliant manner, thus, without using
a flowing cooling fluid, for example, by means of conduction. The cold source can prefer-
ably make use of the principle of thermoelectric cooling. According to this embodiment,

each cooling device can preferably comprise at least one (separate) cold source.
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For example, a cooling device can comprise at least one Peltier element (as a cold
source), which is arranged on the housing or on the dosing material reservoir by means of
a holding device (as part of the cooling device) in order to feed the dosing material to an

assigned temperature zone with as little loss as possible.

According to a second embodiment of the cooling device, it is possible for a single cold
source to be able to interact with a plurality of, preferably all, cooling devices of a dosing

system.

The cold source can then preferably be coupled (detachably) to a plurality of separately
activatable sub-cooling circuits. The cold source can preferably be in operative contact
with at least two, preferably with at least three, sub-cooling circuits that are to be operated

separately.

Each of these separately activatable sub-cooling circuits is preferably configured to control
the temperature of the dosing material in a specific temperature zone. This means that a
sub-cooling circuit is assigned to a specific temperature zone. A sub-cooling circuit can

thus form the cooling device of an assigned temperature zone.

A respective sub-cooling circuit preferably comprises a number of cooling components or
a “cooling element”, which is preferably arranged in a region of the housing or the dosing
material reservoir. A sub-cooling circuit is preferably configured to supply the “cooling el-
ement” with a flowing gaseous and/or liquid precooled cooling medium at a specific (tar-
get) temperature. A respective “cooling element” can preferably be configured in the man-
ner of a heat exchanger in order to transfer the cold from the precooled cooling medium to

the dosing material as efficiently as possible or to remove heat accordingly.

A respective “cooling element” preferably comprises at least one feed opening for a pre-
cooled cooling medium, for example, a coupling point for an external cooling medium
supply line. To design a sub-cooling circuit, the “cooling element” of a respective cooling
device can be be coupled to the cold source by means of a separate cooling medium
supply line, for example, a temperature-insulated flexible line. In addition, the “cooling el-
ement” can comprise an outlet opening for the cooling medium, for example, a coupling
point for a separate cooling medium discharge line in order to feed the cold source with

the optionally warmed cooling medium.
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The plurality of sub-cooling circuits is therefore preferably configured to participate in the
cold of a jointly used cold source. The cold source is preferably configured for this pur-
pose and can be activated in such a way in order to selectively feed the individual sub-

cooling circuits with a cooled cooling medium at different temperatures.

To control the cooling capacity of a respective cooling device, the (target) temperature of
the cooling medium flowing into the cooling device can be controlled by means of a con-
trol unit of the dosing system. Alternatively or additionally, a volume flow of the cooling
medium can be controlled in a respective sub-cooling circuit, for example, by means of a

separately activatable proportional valve and/or a pump.

In the following description, the dosing system is described on the basis of a cooling de-
vice according to the second embodiment, wherein a jointly used cold source supplies a
plurality of sub-cooling circuits with cold. However, the invention is not intended to be lim-

ited thereto.

The cold source is preferably configured to cool a gaseous and/or liquid cooling medium
to a specific (target) temperature, thus, to extract heat or thermal energy from the cooling
medium in a targeted manner. As a result of the active cooling, the (target) temperature of
the cooling medium can preferably be lower than an ambient temperature of the dosing
system. The cooling medium can be cooled by means of the cold source so that it has a
(target) temperature of at most 18°C, preferably at most 3°C, particularly preferably at

most -30°C, in the region of the respective temperature control device.

The cold source, which can also be referred to as a “cold generating device”, can be con-
figured separately, thus, not as an integral part of the dosing system. For example, the
cold source can be arranged “remote” from the dosing system, wherein the cooling devic-
es are supplied with cooling medium by means of separate cold transfer devices, for ex-

ample, separate cooling medium supply lines.

According to a first embodiment, the cold source can preferably be operated regardless of
the temperature and/or humidity of the ambient air of the dosing system or the cold gen-
erating device. This means that the temperature of the cooling medium can not only be
reduced relative to an ambient temperature by means of the cold source, but can also be

set to “any” value, that is, what is required with regard to the operation of the dosing sys-
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tem. The cold source can preferably make use of the principle of a refrigeration machine.
For example, the cold source could comprise a compression refrigeration system. Such a
refrigeration machine can preferably be configured to supply a plurality of temperature
control devices, optionally also from different dosing systems, with precooled cooling me-
dium. Liquid and/or gaseous media are suitable as the cooling medium, wherein cooling

media having a high thermal capacity are preferred.

Compressed and (actively) cooled air can preferably be used as the cooling medium,
since this can be provided with relatively little effort and can be compatible with the hygro-
scopic properties of live piezo actuators. The cold source can therefore be implemented
by means of at least one vortex tube in a second embodiment of the invention. The vortex

tube is configured to cool the cooling medium down to a specific (target) temperature.

The cooling device can preferably also comprise more than one, thus, at least two, cold
sources. Particularly, the plurality of cold sources can be configured to be separately acti-
vatable. If the cold used by a cooling device is generated by means of two or more sepa-
rate “cold generating” components (cold sources), the term “multi-part” cold source is used

in the following.

For example, a multi-part cold source can be implemented by means of a plurality of vor-
tex tubes. Preferably, a vortex tube can supply an individual sub-cooling circuit with pre-

cooled cooling medium.

The temperature of the cooled air emerging from the respective vortex tube can preferably
be regulated by means of an adjustable regulating valve in the region of a hot air outlet of
the vortex tube. Alternatively or additionally, a volume flow of the air flowing into a vortex
chamber of the vortex tube can also be adapted, for example, by means of a proportional

valve upstream of the vortex tube.

According to a third embodiment, the cold source can patrticularly preferably comprise a
refrigeration machine, for example, a compression refrigeration system, and at least one
cooperating downstream vortex tube (multi-part cold source). Preferably, a cooling medi-
um that has already been previously controlled or cooled can be finally cooled to a (target)
temperature by means of the vortex tube. As a result of this interaction, the cooling medi-

um can also be cooled to temperatures below the “lowest possible” cooling temperature of
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a refrigeration machine. In this embodiment, too, a vortex tube (downstream) can prefera-

bly interact with a respective sub-cooling circuit.

Advantageously, a sufficiently large amount of a sufficiently cooled cooling medium is al-
ways provided by means of the cold source in order to cool the dosing material in one or a
plurality of temperature zones to specific (target) values. This allows the dosing material to
be kept stable in the dosing system over a longer period of time, even under unfavorable
ambient conditions, for example, at high air temperatures. A very wide or deep control
range for cooling the dosing material can particularly be achieved when a cold compres-

sion length interacts with a (downstream) vortex tube.

Furthermore, a multi-part cold source having a plurality of, thus, two or more, (down-

stream) vortex tubes advantageously enables a cooling medium to be fed to the individual
cooling devices at different temperatures, particularly the sub-cooling circuits. As a result,
the control of the respective temperature zones can also be optimally adapted to dynamic

dosing requirements, as is explained later.

In the context of the invention, the cold source can, as explained previously, also be fixed-
ly coupled to the cooling device, for example, by means of a Peltier element arranged on
or in the housing. Such an embodiment of the cold source is, for example, advantageous
when a selective or locally limited cooling effect is required. For example, a region of the
nozzle pointing in the direction of the actuator unit and/or an outer region of the nozzle or

the housing can be cooled in a targeted manner.

The temperature control devices can each comprise a heating device in order to adapt the
temperature of the dosing material in the dosing system as dynamically as possible to a
current dosing requirement. The temperature control device assigned to the dosing mate-
rial reservoir and/or the feed channel and/or the nozzle can respectively have at least one
heating device in order to heat the dosing material to a specific (target) temperature in the

respectively assigned temperature zone.

The cooling device and the heating device of the respective temperature control devices
can preferably be configured to be separately activatable. The two components are pref-
erably designed spatially separate from one another, particularly by means of separate
elements. The heating device and the cooling device can particularly preferably use dif-

ferent (control) media to control the temperature of the dosing material.
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The respective cooling devices and the heating devices are preferably arranged in the
dosing system such that the dosing material can be brought to a (target) temperature as
efficiently as possible in an assigned temperature zone. The cooling device and the heat-
ing device of a respective temperature control device are preferably in operative contact

with the dosing material of the respectively assigned temperature zone.

The respective heating device can be implemented by means of at least one electrically
heatable element, for example, a heating wire and/or a heating cartridge in a region of the
housing or the nozzle. The temperature of the dosing material is controlled by means of
conduction, thus, without direct contact between the heating device and the dosing mate-

rial.

Depending on the dosing material, it can be advantageous to also heat the dosing materi-
al in the region of the dosing material reservoir. On the one hand, the dosing material res-
ervoir can, as said, be arranged fixedly in a region of the housing. On the other hand, the
dosing material reservoir can comprise a dosing material supply container coupled to the

housing.

The dosing material reservoir can preferably be implemented by means of at least one
dosing material storage container. The dosing material storage container, which is also
referred to as a dosing material cartridge, can preferably be assembled directly on the
housing at least temporarily. The dosing material cartridge can particularly preferably
comprise a cartridge coupling point in order to fasten the entire cartridge reversibly to the

coupling point of the housing.

In order to effectively cool the dosing material in the cartridge or in the coupled dosing
material reservoir, cooling medium could stream against or blow upon the cartridge from
outside by means of the assigned cooling device. Preferably, however, the dosing system
can comprise a “cartridge receiving unit” in which the cartridge is completely received in
the properly assembled state, thus, when the cartridge is coupled to the housing during
operation. The cartridge receiving unit is preferably configured to delimit the assembled
cartridge from an ambient atmosphere of the dosing system in a substantially airtight

manner.
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The cartridge receiving unit can preferably comprise at least one closable opening for ac-
cess to the cartridge and an access opening for the precooled cooling medium or a cou-
pling point for an external cooling medium supply. A flow channel for cooling medium (as
a “cooling element”) can preferably be designed in the region between the cartridge and a
wall of the cartridge receiving unit surrounding the cartridge from the outside. The car-
tridge receiving unit can furthermore comprise a heating device, for example, in a region

of the wall of the cartridge receiving unit facing the cartridge.

In order to control the dosing material in the dosing material reservoir to a specific (target)
temperature, the assigned temperature control device can be activated by means of a
control unit and/or regulating unit. A respective control unit and/or regulating unit can pref-
erably also be assigned to the other temperature control devices, the control unit and/or
regulating unit being configured to control and/or regulate the cooling device and the heat-
ing device of the respective temperature control device separately. The dosing system
can preferably comprise only one (common) control unit and/or regulating unit or be cou-
pled thereto in order to actuate the respective temperature control devices by means of

separate control and/or regulating circuits.

The term control is used in the following as a synonym for control and/or regulation. This
means that even when one speaks of control, the control can comprise at least one regu-
lating process. In the case of regulation, a control variable (as an actual value) is generally
recorded continuously and compared with a reference variable (as a target value). The
regulation is usually carried out in such a way that the control variable is approximated to
the reference variable. This means that the control variable (actual value) continuously

influences itself in the action path of the regulating circuit.

The control unit is preferably configured to control and/or regulate the respective tempera-
ture control devices such that the dosing material in the respectively assigned tempera-
ture zone is controlled to a respectively predetermined, preferably different, (target) tem-

perature.

A temperature control device can preferably be controlled such that only cooling of the

dosing material takes place, that is, only the cooling device is activated.

Alternatively, the control unit can only be used to actuate the heating device of a tempera-

ture control device. The heating capacity of the heating device can preferably be con-
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trolled for control of the dosing material, thus, for setting and maintaining a (target) tem-
perature of the dosing material, for example, by controlling the strength of electric current

supplied to the heating device.

However, the cooling device and the heating device can also be operated in parallel at
least at times, that is, the dosing material in the same temperature zone can be cooled
and heated simultaneously (principle of “overlapping” regulation). Preferably, the cooling
and heating devices can be activated or operated largely independently of one another.
However, it is preferred that when controlling a respective component (cooling or heating
device), the current state of the other "opposing" component is taken into account (for
example, whether a component is currently "active" or "inactive"). The “overlapping regu-
lation” is preferably controlled such that the consumption of heating energy or cooling me-
dium is as low as possible, that is, the heating device and the cooling device do not con-

tinuously work against one another at full load.

Advantageously, using the principle of “overlapping regulation”, an “overshooting” of the
dosing material temperature above a predetermined (target) temperature can be largely
avoided. In addition, a slight, controlled “working against one another” of the heating de-
vice and cooling device can contribute to an increased “rigidity” or constancy of the dosing

material temperature with respect to external disturbances.

The dosing system is also advantageously suitable for processing hot-gluing dosing
agents due to the separately activatable heating and cooling devices, particularly in the
region of the dosing material reservoir. Advantageously, a hot-setting adhesive in the re-
gion of the dosing material reservoir can initially only be liquefied to such an extent that
the dosing material can flow in the dosing system. Only in the nozzle can the viscosity of
the hot-setting adhesive be reduced to such an extent (by heating it to a processing tem-
perature) that the dosing material can be discharged from the nozzle. As a result, the en-
ergy requirement for heating the dosing material can be reduced with respect to a con-

sistent supply of the dosing material in the dosing system at processing temperature.

The (target) temperatures of the dosing material in the individual temperature zones can
preferably be determined within the scope of temperature management of the dosing ma-
terial. The control unit is preferably configured to calculate and/or carry out a particularly
economical temperature management of the dosing material, that is, to activate the indi-

vidual temperature control devices accordingly. The temperature can preferably be man-
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aged such that, on the one hand, optimal processing of the dosing material (during dis-
charge) and, on the other hand, the longest possible pot life of the dosing material in the

dosing system is achieved.

In the context of temperature management, the control unit can be configured to control
and/or regulate a respective temperature control device for control of the dosing material
as a function of at least one input parameter. The individual temperature control devices
can be controlled separately, thus, as a function of the same or respectively different input

parameters.

The control unit can preferably also be configured to control or determine a (target) tem-

perature of at least one temperature zone as a function of an input parameter.

An input parameter can be stored in the control unit and/or determined by means of a
sensor of the dosing system, as is explained in the following. A respective temperature
control device can preferably be controlled, particularly regulated, as a function of one or a
plurality of input parameters (as an actual value) such that the dosing material in the re-
spectively assigned temperature zone, preferably substantially in the entire temperature
zone, reaches a specific (respective) target value as quickly as possible and/or the target
value is kept as constant as possible during operation. A target value of the dosing mate-
rial in the respective temperature zones is preferably kept constant as a result of the regu-
lation even with a high dosing material throughput and/or with dynamic dosing require-
ments. A target value can, for example, be a (target) temperature and/or a (target) viscosi-

ty of the dosing material.

A first input parameter can be a volume flow of the dosing material or a dosing material
throughput per unit of time in a temperature zone. A (target) temperature of a temperature
zone can preferably be dynamically controlled (determined) as a function of a current
and/or expected volume flow of the dosing material in at least one, preferably in the same,

temperature zone.

Alternatively or additionally, a temperature of the dosing material in at least one tempera-
ture zone can also be an input parameter for the control unit. At least one temperature
sensor in the dosing system can preferably be assigned to a respective temperature con-
trol device in order to generate an input parameter for controlling the temperature control

device.
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The dosing system preferably comprises a number of temperature sensors in order to
separately determine the temperature of the dosing material in a region of the dosing ma-
terial reservoir, the feed channel and the nozzle. The respective sensors can be arranged
in direct measuring contact with the dosing material. Alternatively, the sensors can be
configured to determine or extrapolate the temperature of the dosing material over a cer-

tain distance.

A third input parameter can be a viscosity of the dosing material in at least one tempera-
ture zone. The (target) temperature of at least one temperature zone can preferably be

dynamically controlled (determined) as a function of a viscosity of the dosing material.

To regulate the control, for example, in order to achieve a specific (target) viscosity of the
dosing material, the input parameter can be determined separately in the temperature
zones by means of a suitable sensor, for example, a viscometer. Alternatively, the (actual)
viscosity of the dosing material can also be calculated, for example, by means of a viscos-
ity of the dosing material stored in the control unit (under standard conditions) and the

conditions currently prevailing in the dosing material.

Advantageously, by means of the dosing system, particularly by means of the control unit,
on the one hand, the individual temperature control devices can be activated in order to
achieve a (target) temperature of the dosing material in a respective temperature zone as

efficiently as possible.

On the other hand, the (target) temperatures of the respective temperature zones to be
achieved, or the dosing material therein, can be continuously redetermined during opera-
tion and thus adapted to the current conditions of the dosing process. In this way, external
"disruptive factors" (for example, fluctuating ambient temperatures) and/or internal fluctua-
tions in the operating sequence (for example, a strongly varying dosing material through-
put) can be largely compensated, wherein an adverse effect on the composition of the
dosing material is avoided. This enables particularly high dosing accuracy to be achieved

and, simultaneously, counteracts a reduction in pot life.

The previously explained temperature management of the dosing material can preferably
also be taken into account in a method for operating the dosing system, as is explained in

the following.
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In a preferred method, the temperature zone assigned to the nozzle can be controlled by
means of the assigned temperature control device such that the temperature of the dosing
material in the, preferably substantially entire, temperature zone corresponds to at least a
specific processing temperature of the dosing material. The temperature can preferably be
controlled such that the temperature of the dosing material is higher than an ambient tem-

perature of the dosing system.

The control of the temperature zone assigned to the dosing material reservoir can prefer-
ably be carried out such that the temperature of the dosing material in the, preferably sub-
stantially entire, temperature zone is lower than the temperature of the dosing material in
the temperature zone assigned to the nozzle or in the nozzle. Alternatively or additionally,
temperature can also be controlled such that the temperature of the dosing material in the

dosing material reservoir is lower than the ambient temperature of the dosing system.

The control of the temperature zone assigned to the feed channel of the dosing system is
preferably carried out such that the temperature of the dosing material in this temperature
zone, particularly substantially in the entire feed channel, is higher than the temperature of
the dosing material in the temperature zone assigned to the dosing material reservoir or in
the dosing material reservoir. Alternatively or additionally, the temperature can also be
controlled such that the temperature of the dosing material in the feed channel is lower
than the temperature of the dosing material in the temperature zone assigned to the noz-
zle. In order to control the temperature of the dosing material to a specific (target) temper-
ature in a respective temperature zone, a cooling device and a heating device of a respec-
tive assigned temperature control device can be activated separately by means of respec-

tively separately configured control circuits of the control unit.

Particularly preferably, as described above, the respective temperature control devices,
thus, the temperature control device assigned to the dosing material reservoir, optionally
the temperature control device assigned to the feed channel and the temperature control
device assigned to the nozzle, can be controlled separately by means of the control unit
so that a defined temperature gradient of the dosing material is formed in the dosing sys-
tem. The temperature gradient can preferably be formed as a result of the control so that
the temperature of the dosing material in the dosing material storage container is lower
than the temperature of the dosing material in the feed channel, wherein the temperature

in the feed channel is lower than the temperature of the dosing material in the nozzle.
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The respective temperature control devices in the method can preferably be controlled
such that the dosing material is gradually heated in the course, preferably from a stable
storage temperature, to a processing temperature. The control is preferably carried out
such that the temperature of the dosing material only matches the processing temperature
as briefly as possible, that is, the dosing material is brought to the final processing tem-
perature as late as possible in the method, preferably immediately before the discharge

process.

In the context of the temperature management, the (target) temperature of the respective
temperature zone of the dosing system, thus, the (target) temperature of the dosing mate-
rial in the temperature zone assigned to the dosing material reservoir and/or in the tem-
perature zone assigned to the feed channel and/or in the temperature zone assigned to
the nozzle, can be determined as a function of an actual and/or expected dosing material
throughput in a respective temperature zone by means of the control unit. Particularly, the
(target) temperatures can also be dynamically adapted to fluctuations in the dosing mate-

rial throughput.

Finally, for the sake of completeness, it should be pointed out that the respective tempera-
ture control devices can also be configured in order to control the temperature of the tem-
perature zones substantially in the same way. Correspondingly, the control unit can actu-
ate the temperature control devices separately such that the dosing material is kept at
substantially the same temperature in the respective temperature zones.

The invention is explained in more detail in the following with reference to the attached
figures using embodiments. The same components are provided with identical reference
numbers in the various figures. The figures are usually not to scale. Shown are:

Figure 1 a sectional view of a dosing system according to an embodiment of the invention,
Figure 2 parts of a dosing system according to another embodiment of the invention,

Figure 3 parts of a dosing system according to a further embodiment of the invention,

Figure 4 parts of a dosing system according to a further embodiment of the invention,
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Figure 5 parts of a dosing system according to a further embodiment of the invention,

Figure 6 a schematic representation of a temperature control system for a dosing system

according to an embodiment of the invention.

A specific embodiment of a dosing system 1 according to the invention is now described
with reference to Figure 1. The dosing system 1 is depicted here in the usual intended
location or position, for example, during operation of the dosing system 1. A nozzle 40 is
located in the lower region of the dosing system 1, so that the drops of the medium are
discharged downwards in a discharge direction R through the nozzle 40. Insofar as the
terms below and above are used in the following, these details therefore always relate to
such a, usually conventional, position of the dosing system 1. However, this does not rule
out that the dosing system 1 can also be used in a different position in special applications
and the drops are discharged laterally, for example. This is basically also possible de-
pending on the medium, pressure and exact construction and activation of the entire dis-

charge system.

The dosing system 1 comprises, as essential components, an actuator unit 10 and a fluid-
ic unit 30, which together form a dosing device 5, and a dosing material reservoir 70 cou-
pled to the fluidic unit 30.

In the embodiment of the dosing system 1 shown here, the actuator unit 10 and the fluidic
unit 30 are fixedly connected to one another, for example, by means of a fixing screw 23
and thus form a housing 11 having two housing parts 11a, 11b. It should be noted, how-
ever, that the respective assemblies 10, 30 can also be implemented in the manner of
plug-in coupling parts that can be coupled to one another to form a quick-release cou-
pling. The actuator unit 10 and the fluidic unit 30 could then be coupled to one another
without tools in order to form the dosing system 1. The actuator unit 10 and the fluidic unit

30 together form the dosing device 5 of the dosing system 1.

The actuator unit 10 substantially comprises all components that ensure the drive or
movement of a discharge element 31, here a tappet 31, in the nozzle 40, thus, for exam-
ple, a piezo actuator 60 and a movement mechanism 14 to be able to actuate the dis-
charge element 31 of the fluidic unit 30, a control unit 50 to be able to activate the piezo

actuator 60 and similar components, as is explained below.
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In addition to the nozzle 40 and a supply line 80 of the medium to the nozzle 40, the fluidic
unit 30 comprises all other parts that are in direct contact with the medium, and the ele-
ments that are required in order to assemble together the relevant parts which are in con-

tact with the medium or to hold them in their position on the fluidic unit 30.

In the embodiment of the dosing system 1 shown here, the actuator unit 10 comprises an
actuator unit housing block 11a as a first housing part 11a having two internal chambers,
namely, on the one hand, an actuator chamber 12 having a piezo actuator 60 located
therein and on the other hand, an action chamber 13 into which the movable discharge
element 31, here the tappet 31, of the fluidic unit 30 protrudes. Via a movement mecha-
nism 14, which protrudes from the actuator chamber 12 into the action chamber 13, the
tappet 31 is actuated by means of the piezo actuator 60 so that the fluidic unit 30 dis-
charges the medium to be dosed in the desired amount at the desired time. The tappet 31
here closes a nozzle opening 41 and thus also serves as a closure element 31. However,
since most of the medium is only discharged from the nozzle opening 41 when the tappet

31 is moving in the closing direction, it is referred to here as the discharge element 31.

The piezo actuator 60 is connected by electricity or signal to a control unit 50 of the dosing
system 1 in order to be activated. The connection to this control unit 50 is via control ca-
bles 51, which are connected to suitable piezo actuator control connections 62, for exam-
ple, suitable plugs. The two control connections 62 are each coupled to a contact pin 61
or to a respective connection pole of the piezo actuator 60 in order to activate the piezo
actuator 60 by means of the control unit 50. In contrast to what is depicted in Figure 1, the
control connections 62 can be guided through the housing 11 in a sealed manner such
that substantially no air can penetrate into the actuator chamber 12 from the outside in the
region of the respective control connections 62 carried out, for example, in order to be
able to cool the actuator 60 effectively. For this purpose, the actuator chamber 12 com-
prises a feed opening 21 for a cooling medium in the upper region in order to apply a cool-
ing medium to the piezo actuator 60. The piezo actuator 60, particularly the piezo actuator
control connections 62, can, for example, be provided with a suitable memory unit (for
example, an EEPROM or the like) in which information such as an article designation etc.
or control parameters for the piezo actuator 60 are stored, the control parameters then
being able to be read out by the control unit 50 to identify the piezo actuator 60 and acti-
vate in the appropriate way. The control cables 51 can comprise a plurality of control lines
and data lines. However, since the basic activation of piezo actuators is known, this will

not be discussed further.
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The piezo actuator 60 can expand and contract again in the longitudinal direction of the
actuator chamber 12 in accordance with a wiring by means of the control device 50. The
piezo actuator 60 can be inserted into the actuator chamber 12 from above. A spherical
cap that is height-adjustable by means of a screwing movement can then serve as the
upper abutment (not shown here), allowing precise adjustment of the piezo actuator 60 to
a movement mechanism 14, here a lever 16. Accordingly, the piezo actuator 60 is mount-
ed on the lever 16 in the downward direction via a pressure piece 20 which tapers at an
acute angle at the bottom and which in turn rests on a lever bearing 18 at the lower end of
the actuator chamber 12. The lever 16 can be tilted about a tilt axis K via this lever bear-
ing 18, so that a lever arm of the lever 16 protrudes through a breakthrough 15 into the
action chamber 13. The breakthrough 15 connects the action chamber 13 to the actuator
chamber 12, so that the cooling medium can flow from the actuator chamber 12 into the
action chamber 13 and leave the housing 11 in the region of a discharge opening 22. In
the action chamber 13, the lever arm has a contact surface 17 which points in the direc-
tion of the tappet 31 of the fluidic unit 30 coupled to the actuator unit 10 and which press-

es on a contact surface 34 of a tappet head 33.

It should be mentioned at this point that in the embodiment shown, it is provided that the
contact surface 17 of the lever 16 is permanently in contact with the contact surface 34 of
the tappet head 33, in that a tappet spring 35 presses the tappet head 33 against the lever
16 from below. The lever 16 rests on the tappet 31. However, there is no fixed connection
between the two components 16, 31. In principle, however, it would also be possible for
the tappet spring 35 to be at a distance between the tappet 31 and lever 16 in an initial or
rest position, so that the lever 16 initially travels freely through a specific path section
when it is pivoted downwards and thereby picks up speed and then with a high impulse
strikes the tappet 31 or its contact surface 34 in order to increase the discharge impulse
which the tappet 31 in turn exerts on the medium. In order to enable an almost constant
pre-tensioning of the drive system (lever - piezo actuator - movement system), the lever
16 is pressed upwards by an actuator spring 19 at the end at which it comes into contact
with the tappet 31.

The fluidic unit 30 comprises a second housing part 11b and, as mentioned, is here con-
nected to the actuator unit 10 or its housing part 11a by means of a fixing screw 23 to
form the housing 11. The tappet 31 is supported by means of the tappet spring 35 on a

tappet bearing 37, to which a tappet seal 36 connects downwards. The tappet spring 35
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pushes the tappet head 33 away from the tappet bearing 37 in the axial direction upwards.
A tappet tip 32 is thus also pushed away from a sealing seat 43 of the nozzle 40. That is,
without external pressure from above on the contact surface 34 of the tappet head 31, in
the rest position of the tappet spring 35, the tappet tip 32 is located at a distance from the
sealing seat 43 of the nozzle 40. Thus, a nozzle opening 41 is also free or not closed in

the rest state (non-expanded state) of the piezo actuator 60.

The dosing material is fed to the nozzle 40 via a nozzle chamber 42 to which a feed chan-
nel 80 leads. On the other hand, the feed channel 80 is connected to a dosing material
reservoir 70, which is implemented here by means of a dosing material cartridge 70. The

dosing material cartridge 70 forms the dosing system 1 together with the dosing device 5.

The dosing material cartridge 70 is fastened directly to the housing 11 by means of a cou-
pling point 77 at a coupling point 44 of the housing 11 that interacts therewith, here on the
second housing part 11b. The interfaces 44, 77 enable a time-saving, preferably tool-free,
reversible fastening of the dosing material reservoir 70 to the housing 11. Since the basic
structure of dosing systems is known, for the sake of clarity, predominantly those compo-

nents are shown here which relate at least indirectly to the invention.

The dosing system further comprises three temperature control devices 2, 2', 2", which
are each assigned to different temperature zones of the dosing material. A first tempera-
ture control device 2 is assigned to the dosing material cartridge 70. The temperature con-
trol device 2 comprises a cooling device 3, which is explained in more detail in the follow-

ing, and a heating device (not shown).

The dosing material cartridge 70 (only shown schematically here) is arranged in the in-
tended state, thus, coupled to the fluidic unit 30, entirely within a cartridge receiving unit
72 of the cooling device 3. The cartridge receiving unit 72 is substantially closed in an
airtight manner by means of a cover and comprises a feed opening 75 for a precooled
cooling medium, for example, a coupling point for an external cooling medium supply line.
A precooled cooling medium can be supplied to a cooling channel 73 by means of the
feed opening 75. The cooling channel 73 is arranged here in a wall 74 of the cartridge
receiving unit 72 and is configured such that it encloses the cartridge 70 in a substantially
helical shape. The cooling channel 73 ends in a discharge opening 76 by means of which
the cooling medium can leave the cooling channel 73 again in a flow direction RM. In this

embodiment of the cooling device 3, the cartridge receiving unit 72 is initially cooled by
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means of the cooling medium, and then the dosing material in the cartridge 70 is also

cooled indirectly.

In contrast to what is shown here, the first temperature control device could alternatively
or additionally also comprise at least one cooling channel running substantially in a
straight line, for example, along a longitudinal extension of the cartridge (thus here verti-
cally), in the wall of the cartridge receiving unit. If the cooling device comprises a plurality
of separate cooling channels, each cooling channel can comprise a separate feed open-
ing or discharge opening for cooling medium. Alternatively, only one common (“central”)
feed opening or discharge opening can be assigned to a plurality of separate cooling

channels.

In another embodiment of the cooling device (not shown), the cooling channel could be
designed between a cartridge wall 71 forming the cartridge and an inner wall of the car-
tridge receiving unit, thus, in an interior of the cartridge receiving unit, and thus surround

the cartridge in a ring shape from the outside.

The dosing material can be controlled substantially in the entire dosing material cartridge
70 up to the entry into the feed channel 80 to a (first) specific (target) temperature by

means of the first temperature control device 2.

The dosing system 1 comprises a second temperature control device 2', which is assigned
to the feed channel 80. The feed channel 80 can, for example, have a substantially circu-
lar cross-section. The second temperature control device 2' also comprises a (separately
activatable) cooling device 3' and a heating device (not shown). The cooling device 3'
comprises a “cooling element” 82, here a cooling channel 82, which is arranged in a wall
81 of the feed channel 80. The cooling channel 82 winds helically around the entire feed
channel 80. This means that both the here vertical subsection (following the cartridge 70)
and the following horizontal subsection of the feed channel 80, particularly the dosing ma-

terial in the respective subsection, are in operative contact with the cooling device 3'.

In order to feed a precooled cooling medium to the cooling channel 82, the "cooling ele-
ment" 82 comprises a separately (with respect to the feed opening 75 of the cartridge re-
ceiving device 72) designed feed opening 83 for precooled cooling medium, which here is

connected to the actual cooling channel 82 by means of a short (horizontal) connecting
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channel. The cooling channel 82 extends as far as a discharge opening 84 for discharging

the cooling medium from the cooling channel 82.

In contrast to what is shown here, the second temperature control device could also com-
prise a plurality of separately configured cooling channels. The individual cooling channels
could each comprise separate feed openings or discharge openings or could be coupled
by means of only one common (“central’) feed or discharge opening. For example, the
cooling channels could also be arranged in the fluidic unit at a distance from the feed
channel, that is, the respective cooling channels then do not run directly in a wall of the

feed channel.

Alternatively, a single cooling channel could also be configured such that it surrounds the
feed channel in a ring shape from the outside (when considering a cross-section of the

feed channel) and extends along its course.

As mentioned, the second temperature control device 2' comprises a heating device (not
shown) which is arranged in a frame part 45 of the housing 11 and can be activated by
means of heating connection cables 87. The dosing material can be controlled to a (sec-
ond) (target) temperature substantially in the entire feed channel 80 by means of the sec-

ond temperature control device 2'.

A third temperature control device 2" of the dosing system 1 is assigned to the nozzle 40
in order to control the dosing material to a (third) (target) temperature in a nozzle chamber
42 inside the nozzle 40, which nozzle chamber 42 is directly connected to the feed chan-
nel 80. This third temperature control device 2" comprises a heating device 4", which is
implemented here by means of heating elements 85. The heating elements 85 can, for
example, be configured as an annular heating element 85 in order to limit the nozzle
chamber 42 to the outside or relative to the housing 11. The heating elements 85 could,
however, also be arranged in the housing 11 itself. The third temperature control device 2"

can furthermore comprise a cooling device 3" (not shown here).

In the embodiment shown here, the respective temperature control devices 2, 2', 2" are
configured and arranged in the dosing system 1 in order to continuously control the dosing
material to a respective specific (target) temperature from provision, for example, from the
time the dosing material cartridge 70 is coupled to the housing 11 until it is discharged

from the nozzle 40. This means that the temperature zones assigned to the respective
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temperature control devices 2, 2', 2" are directly adjacent to one another. This is particu-

larly clear in Figure 2.

Figure 2 shows parts of a dosing system according to another embodiment of the inven-
tion. The dosing system 1 here comprises three temperature zones 6, 6', 6". A first tem-
perature zone 6 is assigned to the dosing material reservoir 70, wherein the temperature
zone 6 completely encompasses the dosing material reservoir 70. The dosing material
reservoir 70 can also be configured larger, in contrast to what is shown here. Substantially
all of the dosing material in the dosing material reservoir 70 can be controlled by means of
the assigned temperature control device 2 or the cooling device 3. The cooling device 3
substantially corresponds to that shown in Figure 1 and comprises a cooling channel 73
which is arranged in the wall of the cartridge receiving unit 72 and which helically sur-
rounds the cartridge 70. However, a feed device for cooling medium is arranged here in
the region of a cover of the cartridge receiving unit 72 and is connected to the actual cool-

ing channel 73 by means of a short (vertical) connecting channel.

The first temperature zone 6 assigned to the dosing material reservoir 70 directly adjoins
a second temperature zone 6' assigned to the feed channel 80 in the region of a tempera-
ture zone boundary 8. The temperature control device 2' assigned to the second tempera-
ture zone 6' is configured to control substantially the entire dosing material in the feed

channel 80. The dosing material flows through the feed channel 80 in a direction RD.

The second temperature control device 2' comprises a cooling device 3' which corre-
sponds to the structure of the second cooling device 3' (assigned to the feed channel)
from Figure 1 and is therefore not explained in more detail here. In contrast to Figure 1,
however, here a coupling point 83 is coupled to an external cooling medium supply line
97' in order to supply the cooling channel 82 with a precooled cooling medium in a flow
direction RM.

The temperature control device 2' assigned to the second temperature zone 6' further
comprises a heating device 4' having a heating cartridge 85, which here is arranged

above the feed channel 80.

The second temperature zone 6' directly adjoins a third temperature zone 6" assigned to
the nozzle 40 in the region of a further temperature zone boundary 8'. As soon as the dos-

ing material flowing in the direction of RD passes this temperature zone boundary 8', thus,
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enters the nozzle chamber 42, the dosing material is controlled by means of the third tem-
perature control device 2" assigned to the nozzle, for example, heated to a dosing materi-
al-specific processing temperature. Continuous, “gap-free” control of the dosing material in

the dosing system is possible according to this embodiment of the invention.

Figure 3 shows a subsection of a fluidic unit according to a further embodiment of the in-
vention. A temperature control device 2' having a cooling device 3' and a heating device 4'

is assigned to a feed channel 80 here.

In contrast to Figures 1 and 2, the cooling device 3' here comprises two separately de-
signed cooling channels 82', 82" which extend on two opposite sides of the feed channel
80. In the top view in Figure 3, a first cooling channel 82' runs in the wall 81 to the left or
below the feed channel 80 and a second cooling channel 82" in the wall 81 to the right or
above the feed channel 80. The cooling channels can originate in a common feed open-
ing. In contrast to Figure 1, the cooling channels 82', 82" therefore do not enclose the feed
channel 80 in a helical manner here, but run substantially in a straight line (apart from a

kink) along the feed channel 80.

The region of the wall 81 of the feed channel 80 (between the two cooling channels 82',
82") that is not in direct operative contact with the cooling device 3' is at least partially en-
compassed by a heating device 4'. The heating device 4', here a number of heating wires
86', is directly supported on the wall 81 from the outside and can therefore feed heat to

the dosing material in the feed channel 80 in a targeted manner.

The feed channel 80 furthermore comprises four temperature sensors 88', which are ar-
ranged in different regions on an inside of the wall 81. The temperature sensors 88' can
feed a control unit of the dosing system (see Figure 6) with a temperature of the dosing
material in different regions of the dosing system as an input parameter for controlling the

temperature.

In Figure 3, it is particularly clear that the temperature control device 2' (like the other
temperature control device of the dosing system) is configured to cool and also to heat the
dosing material in an assigned temperature zone within the context of controlling the tem-

perature simultaneously ("overlapping regulation™).
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Figure 4 shows a fluidic unit according to a further embodiment of the invention. In con-
trast to Figure 3, the temperature control device 2' assigned to the feed channel 80 here
comprises a cooling device 3' having only one cooling channel 82' which (in a top view)

runs to the left or below the feed channel 80.

The heating device 4' of the temperature control device 2' comprises a number of sepa-
rately activatable heating cartridges 85 which are coupled to the control unit by means of
separate heating connection cables 87. The heating cartridges 85 are arranged, on the
one hand, in direct proximity to the feed channel 80 and can, for example, directly adjoin
the wall 81 (here in the region above the feed channel 80). On the other hand, the heating
cartridges 85 can also be arranged in the frame part 45 at a distance from the feed chan-
nel 80, wherein the cooling channel 82' can run between the heating cartridges 85 and the

feed channel 80.

Figure 5 shows a fluidic unit according to a further embodiment of the invention. In con-
trast to Figures 1 to 4, the cooling device 3' here does not comprise a flowing, precooled
cooling fluid, but instead a stationary cold source integrated into the fluidic unit 30, here a
Peltier element 99. The Peltier element 99 is arranged here directly in a wall 81 of the
feed channel 80. The Peltier element 99 can be activated by the control unit by means of

connection cables 89 to control the cooling capacity.

The Peltier element 99 can, on the one hand, be used to actively cool the dosing material
in the feed channel 80. On the other hand, the same Peltier element 99 can also be used
to heat the dosing material in the feed channel 80. An electric current in the Peltier ele-
ment 99 has the effect of (actively) cooling a region or a side of the Peltier element 99,
while an opposite side of the Peltier element 99 is heated. The Peltier element 99 thus

forms the cold side and a warm side.

Depending on requirements, a direction of an electrical current flowing through the Peltier
element 99 can be selected so that one side of the Peltier element 99, for example, a side
facing the feed channel 80, is either cooled or heated. Thus, the dosing material in the
feed channel 80 can either be cooled or even heated by means of just one Peltier element
99, as desired. The Peltier element 99 can thus be operated either as a cold source or as
a heating device. Correspondingly, due to the different operating modes of the Peltier el-

ement 99, a separate heating device could in principle be dispensed with.
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For particularly effective cooling of the dosing material by means of the Peltier element 99,
the Peltier element 99 can preferably be arranged in the fluidic unit 30 such that the heat
generated during operation of the Peltier element 99 can be dissipated as effectively as
possible from the Peltier element 99. For this purpose, the “heat generating” side of the
Peltier element 99 (here the side pointing away from the feed channel 80) can experience

flow from outside the dosing system, for example, with compressed room air.

In spite of the different operating modes of the Peltier element 99, the temperature control
device 2' here comprises a separate heating cartridge 85, which (in a top view of the feed
channel 80) is arranged on a side of the feed channel 80 opposite the Peltier element 99.
The two “control components” 85, 99 are arranged “offset” here, based on the direction of
flow RD of the dosing material in the feed channel 80. The case shown in Figure 5 could
show a feed channel 80 in the region shortly before the feed channel 80 opens into the
nozzle. By means of the Peltier element 99 it is, for example, on the one hand, possible to
cool the dosing material up to a defined region of the feed channel 80, for example, until

reaching the right end of the Peltier element 99.

Since the dosing material in the nozzle (not shown) is typically heated to a processing
temperature, it can be advantageous to end the cooling of the dosing material already in a
region of the feed channel 80 shortly before the nozzle and instead to begin with a "pre-
control" of the dosing material, for example, by means of the heating cartridge 85. Corre-
spondingly, the temperature control device 2' can be configured, as shown here, such that
only cooling of the dosing material takes place in a first subregion of the temperature
zone, wherein pure heating of the dosing material takes place in a second, here “down-

stream” subregion of the temperature zone.

Figure 6 schematically shows the structure of a temperature control system 7 according to

an embodiment of the dosing system.

A control unit 50 activates a cold source 95, for example, a compression refrigeration ma-
chine 95, as a function of at least one input parameter of the dosing system 1 so that a
cooling medium is cooled to a specific (first) temperature. The cooling medium, for exam-
ple, compressed room air, is supplied to the refrigeration machine 95 by means of a com-
pressed air supply 90. The cooling medium emerging from the compression refrigeration

machine 95 has already been cooled to a temperature below the ambient temperature of
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the dosing system 1 and reaches two (parallel) downstream vortex tubes 93, 93' by

means of suitable insulated lines.

The two vortex tubes 93, 93" are configured to cool the pre-controlled cooling medium to a
final (target) temperature in a targeted manner. The two vortex tubes 93, 93' can be acti-
vated separately by means of the control unit 50 in order to cool the cooling medium to

different (target) temperatures.

To regulate the cooling capacity, each of the two vortex tubes 93, 93' comprises a control-
lable regulating valve 94, 94' in the region of a hot air outlet HAW of the respective vortex
tube 93, 93". Both the temperature and the (volume) flow of the cooled cooling medium
(“cold air component”) can be regulated by means of the valve 94, 94'. In principle, open-
ing the valve 94, 94' leads to a reduction in the flow as well as the temperature of the
cooled air emerging from the respective vortex tube 93, 93'. The cooled cooling medium
leaves the respective vortex tube 93, 93" at a cold air outlet of the vortex tube 93, 93" in a
direction RM. A “hot air component” of the respective vortex tube 93, 93' is led away from
the vortex tube 93, 93' by means of the respective hot air outlet HAW. To regulate the
respective volume flow of the cooling medium entering the vortex tube 93, 93', a separate
proportional valve 92, 92' can be connected upstream of the respective vortex tube 93,

93', the proportional valve being able to be activated by means of the control unit 50.

In the embodiment of the temperature control system 7 shown here, the precooled cooling
medium of a first (here left) vortex tube 93 is used to control the temperature of a tem-
perature zone assigned to the dosing material cartridge 70. The cooling medium enters a
cooling channel 73 for cooling the dosing material in the cartridge 70 by means of a cool-
ing medium supply line 97 which, on the one hand, is coupled to the vortex tube 93 and,
on the other hand, to a coupling point of a cartridge receiving unit 72. The cooling medium
leaves the cooling channel 73 by means of a cooling medium discharge line 98 in a region
of a hot air outlet HAD of the dosing system. A controllable pressure reducer 96 is option-

ally provided here between the vortex tube 93 and the cooling channel 73.

The cooling medium emerging from the second (here on the right) vortex tube 93' is pro-
vided for control of a temperature zone assigned to the feed channel (not shown) of the
fluidic unit 30. The cooling medium enters the feed channel by means of a separate cool-
ing medium supply line 97' into a cooling channel 82 for cooling the dosing material. Here,

too, an optional pressure reducer 96' is provided between the vortex tube 93' and the
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cooling channel 82. Due to the separately operated (second) vortex tube 93', the dosing
material in the feed channel can be controlled to a different, preferably higher, (target)
temperature than the dosing material in the cartridge 70. The cooling medium leaves the

cooling channel 82 by means of a separate cooling medium discharge line 98'.

In Figure 6, the cold compression system 95 interacts with two cooling devices 3, 3' of the
dosing system 1. In the case depicted here, the respective cooling devices 3, 3' for cooling
the dosing material in the cartridge 70 or in the feed channel are implemented by means
of separate sub-cooling circuits 3, 3' which are each coupled separately to the cold com-
pression system 95. This means that the cooling device 3 assigned to the dosing material
reservoir 70 and the cooling device 3' assigned to the feed channel jointly use the cold

provided by the cold compression system 95.

The cooling device 3 assigned to the dosing material reservoir 70 comprises, in addition to
the cooling channel 73, a coupling point for a cooling medium supply line 97 and such a
feed 97, also a separate vortex tube 93. Furthermore, the sub-cooling circuit 3 is, as men-
tioned, coupled to the cold compression system 95 in order to use the cold provided. In a
corresponding manner, the cooling device 3' assigned to the feed channel also comprises
a cooling channel 82, a coupling point having a cooling medium supply line 97" and its

own vortex tube 93' and is also (separately) coupled to the cold compression system 95.

In order to be able to operate the two sub-cooling circuits 3, 3' separately, thus, in order to
be able to individually determine the cooling of the respectively assigned temperature
zone, a volume flow of the cooling medium in a respective sub-cooling circuit 3, 3' can be
controlled by the control unit 50 by means of the assigned proportional valve 92, 92'
and/or the temperature of the cooling medium in a respective sub-cooling circuit 3, 3' can
be controlled by the control unit 50 by means of the regulating valve 94, 94' of the respec-
tive vortex tube 93, 93'. In the embodiment shown here, each of the two cooling devices 3,
3' comprises two different cold sources 55, 93 and 55, 93'. It is therefore a multi-part cold

source.

In order to achieve a control of a respective temperature zone that is as stable as possi-
ble, and particularly less susceptible to failure, the temperature control device 2 assigned
to the dosing material reservoir 70 and the temperature control device 2' assigned to the
feed channel each comprise a separate heating device 4, 4', which here is implemented

by means of a respective heating wire 86, 86'. Depending on the activation by the control
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unit 50, the dosing material in the cartridge 70 and/or in the feed channel can be con-

trolled using the concept of “overlapping regulation”.

The temperature control device 2" assigned to the nozzle 40 also comprises a heating
device 4", here in the form of a heating wire 86", in order to heat the dosing material in the
nozzle 40 to a processing temperature. The individual heating devices 4, 4', 4" of the dif-
ferent temperature control devices 2, 2', 2" can be activated separately by the control unit

50 by means of heating connection cables 87.

The dosing system 1 further comprises a number of temperature sensors 88, 88' in order
to detect a temperature of the dosing material in the cartridge 70 and in the feed channel.
In contrast to what is shown here, a number of temperature sensors could also be as-
signed to the nozzle 40 or the nozzle chamber. The corresponding measurement data are
supplied separately to the control unit 50 as input parameters by means of temperature

sensor connection cables 52.

As a function of these or further input parameters, the control unit 50 can calculate or car-
ry out temperature management of the dosing system in order to carry out the most ad-
vantageous possible control of the dosing material in the different temperature zones. For
this purpose, the control unit 50, using corresponding control signals, can act upon the
cold compression system 95, the respective proportional valves 92, 92', the respective
vortex tubes 93, 93' or the regulating valves 94, 94', the respective pressure reducers 96,

96', the respective heating devices 4, 4', 4" and optionally further components.

The actuators described above, thus, the controllable compression refrigeration machine
55, the proportional valves 92, 92, the pressure reducers 96, 96' and the controllable reg-
ulating valves 94, 94', can be used individually or in addition. The shown arrangement of
the basic temperature control system 7 thus shows an almost maximum stage of exten-

sion in order to describe the individual components in their function.

Finally, it is pointed out once again that the dosing systems described in detail above are
merely embodiments which can be modified in the most varied of ways by the person
skilled in the art without departing from the scope of the invention. For example, a single
cooling device can also comprise a plurality of vortex tubes. Alternatively or additionally, a

cooling device can also comprise a plurality of cold compression lengths. Furthermore, the
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use of the indefinite article “a” or “an” does not exclude the possibility that the relevant

characteristics can also be present several times.
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List of reference symbols

1 dosing system

2, 2', 2" temperature control device
3, 3, 3" cooling device

4, 4', 4" heating device

5 dosing device

6, 6', 6" temperature zone

7 temperature control system

8, 8' temperature zone boundary
10 actuator unit

11 housing

11a (first) housing part

11b (second) housing part

12 actuator chamber

13 action chamber

14 movement mechanism

15 breakthrough

16 lever

17 lever contact surface

18 lever bearing

19 actuator spring

20 pressure piece

21 feed opening / actuator chamber
22 discharge opening / actuator chamber
23 fixing screw

30 fluidic unit

31 tappet

32 tappet tip

33 tappet head

34 tappet contact surface

35 tappet spring

36 tappet seal

37 tappet bearing

40 nozzle

41 nozzle opening
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42 nozzle chamber

43 sealing seat

44 coupling point / housing

45 frame part

50 control unit

51 control cable

52 temperature sensor connection cable
60 piezo actuator

61 contact pin

62 actuator control connections

70 dosing material cartridge

71 cartridge wall

72 cartridge receiving unit

73 cooling channel / cartridge

74 cartridge receiving unit wall

75 feed opening / cartridge

76 discharge opening / cartridge

77 coupling point / cartridge

80 feed channel

81 feed channel wall

82, 82', 82" cooling channel / feed channel
83 feed opening / feed channel

84 discharge opening / feed channel
85 heating cartridge

86, 86', 86" heating wire

87 heating connection cable

88, 88' temperature sensor

89 Peltier element connection cable
90 compressed air supply

92, 92' proportional valve

93, 93' vortex tube

94, 94' valve vortex tube

95 cold compression system

96, 96' pressure reducer

97, 97' cooling medium supply line

98, 98' cooling medium discharge line

38
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99 Peltier element

HAW hot air outlet vortex tube
HAD hot air outlet dosing system
K tilt axis

R discharge direction

RD flow direction dosing material

RM flow direction cooling medium
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Patent claims

1. A dosing system (1) for adosing material having a dosing device (5) with a housing
(11) comprising afeed channel (80) for dosing material, a nozzle (40), a discharge
element (31) and an actuator unit (10) coupled to the discharge element (31) and/or the
nozzle (40), and having a dosing material reservoir (70) coupled to the housing (11) or
integrated into the housing (11),

- the dosing system (1) having a plurality of temperature control devices (2, 2', 2") which
are each assigned to different temperature zones (6, 6', 6") of the dosing system (1) in
order to control the temperature zones (6, 6', 6") to respectively different target
temperatures,

- at least onefirst temperature zone (6) being assigned to the dosing material reservoir
(70) and at least one second temperature zone (6") being assigned to the nozzle (40), and
- at least the temperature control device (2) assigned to the dosing material reservoir (70)

comprising a cooling device (3, 3, 3") having a cold source (93, 93', 95, 99).

2. Thedosing system according to claim 1, wherein the cold source (95) of the cooling
device (3, 3, 3") is configured to cool acooling medium of the cooling device (3, 3, 3")
to a predeterminable temperature and/or wherein the cold source (93, 93") comprises at
least one vortex tube (93, 93).

3. Thedosing system according to claim 1, having a control unit (50) and/or regulating

unit (50) to control and/or to regulate the temperature control device (2, 2, 2").

4. The dosing system according to claim 1, wherein the temperature control device (2, 2/,

2") comprises a heating device (4, 4', 4").

5. The dosing system according to claim 4, wherein the temperature control device (2, 2,
2") isassigned acontrol unit (50) and/or regulating unit (50) which is configured to
separately control and/or to separately regulate the cooling device (3, 3, 3") and the
heating device (4, 4', 4") of the temperature control device (2, 2, 2").
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6. The dosing system according to claim 3, wherein the control unit (50) and/or
regulating unit (50) is configured to control and/or regulate the temperature control
device (2, 2', 2") for controlling the temperature of the dosing material based on at |east

one input parameter.

7. The dosing system according to claim 6, wherein the temperature control device (2, 2/,
2") isassigned to at least one temperature sensor (88, 88') in the dosing system (1) for

generating the input parameter.

8. The dosing system according to claim 4, wherein the cooling device (3, 3, 3") and the
heating device (4, 4', 4") of the temperature control device (2, 2', 2") are spatially

separated from one another.

9. Thedosing system according to claim 1, wherein the dosing system (1) comprises at
least one further temperature control device (2') which is assigned to athird temperature
zone (6"), the third temperature zone being assigned to the feed channel (80) of the dosing
system (1).

10. The dosing system according to claim 1, wherein the dosing materia reservoir (70)

comprises adosing material supply container (70).

11. The dosing system according to claim 3, wherein the control unit (50) and/or
regulating unit (50) regulates the dosing material in the assigned temperature zone (6, 6,

6") to atarget temperature.

12. The dosing system according to claim 4, wherein the temperature control device (2")
assigned to the nozzle (40) comprises the heating device (4").

13. The dosing system according to clam 6, wherein the at least one input parameter
comprises avolume flow and/or atemperature and/or a viscosity.



