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(57) Abréegée/Abstract:

The aim of the invention Is to reduce the complexity of installing and placing into operation a device for effecting continuous
gravimetric dosing and determining the mass flow rate of free-flowing products with a dosing device (4) and with the determination
of the Instantaneous mass flow rate before a delivery location (8) by means of a dosing controller (10), whereby the discharge Is
controlled by varying the rotational speed of a drive (6) of the dosing device (4) by means of a motor controller. The aim of the
Invention Is achieved by virtue of the fact that the dosing device (10) and the motor controller (20) are combined to form a
subassembly (G).
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(57) Abstract: The aim of the invention is to reduce the complexity of installing and placing into operation a device for effecting

" continuous gravimetric dosing and determining the mass flow rate of free-flowing products with a dosing device (4) and with the
determination of the instantaneous mass flow rate before a delivery location (8) by means of a dosing controller (10), whereby the
discharge is controlled by varying the rotational speed of a drive (6) of the dosing device (4) by means of a motor controller. The

aim of the invention is achieved by virtue of the fact that the dosing device (10) and the motor controller (20) are combined to form

a subassembly (G3).

[Fortsetzung auf der ndichsten Seite]
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(57) Zusammenfassung: Zur Aufwandsverringerung bei der Installation und Inbetriebnahme einer Vorrichtung zur kontinuierli-
chen, gravimetrischen Dosierung und Massenstrombestimmung von fliesstdhigen Giitern mit einer Dosiervorrichtung (4), mit Fest-
stellung des momentanen Massenstroms vor einer Abgabestelle (8) mittels einer Dosiersteuerung (10), wobei die Austragssteuerung
durch Anderung der Drehzahl eines Antriebs (6) der Dosiervorrichtung (4) mittels einer Motorsteuerung erfolgt, wird vorgeschlagen,
dass die Dosiersteuerung (10) und die Motorsteuerung (20) zu einer Baugruppe (G) verbunden sind.
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An apparatus for effecting continuous gravimetric dosing

The invention relates to an apparatus for effecting continuous gravimetric

dosing and determining the mass flow rate of free-flowing products with a
dosing device, especially a dosing rotor with determination of the momentaty

mass flow rate.

Such a system for continuous gravimetric conveyance and/or dosing of bulk
materials is known from WO 99/13302, with a dosing rofor weighfeeder
preferably being used. The dosing apparatus following a supply of bulk
material is arranged in an enclosed pneumatic conveying section and is
supported on load cells. For performing a respsctive regulation of the desired
conveyed quantity per unit of time (conveying strength), a computer-controlled
central dosing control system Is used, with the weighing signal of weighing
cells being used as an input signal and the speed of the dosing rotor and,
optionally, the feeder sluice being regulated for the supply of the bulk

material.

In this feedback confrol system, the mass of bulk material acting momentarily
in the rotor weighing section is detected in the dosing rotor weighfee'der, with
the mass throughput of the bulk material being obtained by multiplication with
the angular speed of the dosing rotor, The electronic system of the
weighfeeder delays the delivery of the respective weight value of the buik
mass (charge) situated momentarily on the rotor weighing section (measuring
section) until a specific pre-control point, so that the angular speed or rotary
speed can be varied according to the predetermined setpoint conveying |
strength shortly before the delivery of the bulk material to the pneumatic
conveying line, meaning that the dosing rotor is accelerated or delayed. This
leads to a relatively high dosing precision, which has proven to be reliable for
the dosing of dusty bulk materials such as the dosing of coal dust in cement

~rotary kilns or for dosing additives in the purification of flue gases.

A separate dosing computer has been used until now for controlling such
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gravimetric continuous dosing apparatuses such as dosing belt weighfesders,

dosing rotor weighfeeders or gravimetric batch systems. The evaluation of the
weight and speed measurement or similar parameters occurs in the same. A

separate frequency converter is mostly used for controlling the speed of the
drive. The frequency converter controls the speed of the dosing drive, with the
predetermination of the setpoint speed being made by the dosing computer.
The transmission of the getpoint speed to the frequency converter occurs by
means of serial or paraliel data lines in an analog or binary manner, This
configuration corresponds to the one of a distributed control system for
communication, as a result of which the complexity for installation and start-
up is respectively high as a result of the cabling, interfaces, etc.

The invention is therefore based on the object of providing an apparatus for
effecting continuous gravimetric dosing and determining the mass flow rate
especially of bulk materials with which the installation and start-up work can
be reduced substantially.

This object is achieved by an apparatus according to the features of claim 1.

In contrast to the conventional configuration of the electronic dosing system,
the function of the dosing computer or the dosing controller Is moved to the
motor controller (frequency converter), The evaluation of the process-relevant
measured values, the calculation of the setpoint speeds for the dosing drive
and the control of the dosing drive thus advantageously occur in a single
subassembly. The work required for cabling is reduced substantially, as also

- for interfaces and seals on the individual housings, especially since such
dosing apparatuses are mostly used in very dust-contaminated environments.

The following configurations for the subassemblies consisting of dosing
control and motor controller in one device are possible. For example, this
contiguration can he made in a common switch cabinet, with the measured
value acquisition system communicating with a separate measuring amplifier
with the combined motor-dosing control system. Preferably, the configuration
or integration of the subassembly consisting of dosing and motor controller is
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made directly on the dosing device, with the measured value acquisition

system also being capable of communicating with a separate measuring
amplifier with the combined motor-dosing controller. Preferably, the

subassembly of the combined motor-dosing controller is directly integrated in
the drive motor, with the measured value acquisition system communicating

there with a separate measuring amplifier with the combined motor-dosing
controller, The measured value acquisition system can also be integrated in
the motor-dosing controller. The integration again preferably oceurs directly in

the dosing apparatus.

Further preferred embodiments are the subject matter of the subclaims, with
the possibility of simplified configuration being of special advantage in
particular.

The embodiment is explained and described in closer detail by reference to

the enclosed drawings, wherein:

Fig. 1 shows a schematic view of an apparatus for effecting continuous
gravimetric dosing of bulk materials, comprising a dosing rotor as a dosing

apparatus;

Fig. 2 shows a schematic view of a dosing belt weighfeeder as a dosing
apparatus;

Fig. 3 shows a modified embodiment of the dosing belt weighfeeder
according to Fig. 2, and

Fig. 4 shows a furthér embodiment of the dosing apparatus.

[<ig. 1 shows an apparatus 1 for effecting continuous gravimetric dosing and
determining the mass flow rate, with the conveyed material which is to be
dosed according to an adjustable setpoint conveying strength and is
especially a free-flowing bulk material being supplied from a bunker or silo 2
by means of a feeder 3. The conveyed material reaches a dosing apparatus 4
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which Is arranged within a housing 5 and thus defines a weighing section of
approX. 300° angle of rotation up to a delivery point 8. The dosing apparatus
4 is arranged here preferably as a dosing rotor 4a. Said dosing rotor 4a is
held on a swivel axis A-A guided laterally of the housing 5 and is driven by a
speed-controlled electric motor as a drive 6. The housing 5 of the dosing rotor
4a is supported on a [oad cell in a limited pivoting movable manner. The
supporting moment on the load cell 7 arranged spaced from the swivel axis A-
A is directly proportional to the mass flow rate which is transported via the
weighing section of the dosing rotor 4a from the feeder 3 to the delivery point

8.

A blow-out line 9 opens towards the delivery point 8 at the lower end of
housing 5. The load cell 7 and a tachometer generator 6a of the drive 6 are
connected with an electronic dosing controller 10 which thus determines the
momentary mass flow rate X by multiplication from momentary loading and
speed/angular speed and places the same in relationship to the set setpoint
conveying strength W, and which triggers the drive motor 6 of the dosing rotor
4a via a Pl-controller, a control line 15 and a motor controller 20, and
especially a frequency converter, in order to vary the speed or angular
velocity, This open-loop or closed-loop control is generally used to keep the
set conveying strength constant, If there is a minus deviation (e.g. =0.2%) in
the dosing apparatus 4, the angular velocity of the dosing rotor 4 is increased
by the respective value in order to keep constant the conveying strength X,
which is in this case +0.2%, as is generally knowh from the control path

indicated in Fig. 1. A similar dosing controller 10 is also provided in the
subsequent embodiments provided according fo the novel configuration and
as shown in Figs. 2 to 4. This dosing controller 10 however is joined directly

with the motor controller 20 into a subassembly G in accordance with the

novel configuration.

~ Arelevant aspect in this connection is that by joining or coupling the dosing
controller 10 with the motor controller 20 (which is mostly a frequency
converter), the amount of cabling and the sealing efforts can be reduced
substantially, so that overall the constructional efforts for the dosing
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apparatus 4 can be reduced substantially (which in this case is shown in Figs.
2 to 4 for a schematically shown dosing weighfeeder). Moreover, the data
exchange in the dosing apparatus 4, especially the signal flow with the
parameters such as rotational speed, number of revolutions, weighing signals
from the load cell 7, etc. can be accelerated. As a result, the speed control
can be enabled without virtually any reaction time by the dosing controller 10
with motor controller 20 coupled into a subassembly by omission of the signal
line 16 as shown in Fig. 1. The comparator subassemblies or integration
circuits as indicated in Fig. 1 for substantial minimization of system deviations
are also provided in the embodiments according to the novel configurations. If
the control value supplied to the drive motor 6 at the precontrol point P (cf.
Fig. 1 and the aforementioned WO 99/13302 of the applicant) was insufficient
as a result of the overall inettia for the desired conveying strength, the
required time frame for acceleration/braking of the dosing device 4 with timely
achievement of the triggered speed can be achieved at the delivery point 8 by
moving forward the precontrol point P relative to the delivery point 8, and thus
the setpoint mass flow rate W ¢an be controlled or adjusted with the dosing
apparatus 4, The precontrol point P should lie as close as possible to the
delivery point 8, so that drives 6 with strong acceleration or braking and fast-
responding frequency converters as the motor controller 20 are appropriate.

Fig. 3 shows a preferred embodiment of the apparatus for effecting
continuous gravimetric dosing and determining the mass flow rate, with the
subassembly G with combined dosing confroller/motor controller 10/20 being
direCtly connected with the drive motor 6 of the dosing apparatus 4, which
subassembly has a configuration otherwise as is shown in Fig. 1 and Fig. 2.
Depending on the momentary charging of the dosing belt, the start or starting
point of the speed regulation of the drive motor 6 can thus be varied by taking
into account the respective inertia in order to maintain the setpoint‘co'nveying
strength W. Geometric parameters which are constructionally predetermined
such as dead weight and length of the dosing belt can be stored in the dosing
controller 10, so that in the case of an actual angular speed as measured by
the tachometer generator 6a or an pulse generator it is possible to make
precise statements as to when the load as determined by the dosing
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apparatus 4 with the load cell 7 will arrive at the delivery point 8 and a

respective readjustment by acceleration/reduction of the conveying speed can

be made.,

Althougn a dosing rotor and a dosing belt weighféeder were described herein
as a dosing apparatus 4, the described open-loop and closed-loop control
‘apparatus can also be used in a dosing screw conveyor or similar dosing
devices for increasing the shortterm dosing precision at the delivery or
ejection point since considerable moments of inertia can be pr‘esént In these
cases {00, The subassembly G can also be installed or integrated within the
dosing apparatus 4, as is indicated in Fig. 4 by way of example of the
intermediate space between the strands of the dosing belt weighfeeder, An
especially compact configuration can thus be realized.

' ’
.'u\n\‘f‘!
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CLAIMS:

1. An apparatus for effecting continuous gravimetric dosing and
determining the mass flow rate of free-flowing produots with a dosing -
apparatus, with determination of the momentary mass flow rate before
a delivery polnt by mieans of a dosing controller, with the delivery
control accurring by changing the speed of a drive of the dosing
apparatus by mearis of a motor controller, characterized In that the
dosing t:onfroller (10) and the motor controller (20) are joined into a
subasseimbly (G). '

2. An apparatus a’ccording to claim 1, characterized In that the
subassembly (G) is coupled with the drive (6) of the dosing apparatus

(4)

3. An apparatus according to claim 1 or 2, ¢characterized in that the drive
(6) of the dosing apparatus (4) comprises a speed detection device,
especially & tachometer generator (6a), for detecting the actual speed.,

with the speed detection device belng coupled with the dosing
controller (10), or the dosing apparatus (4) comprising a separate

speed detection device such as a friction wheel or a pulse generator.

4, An apparatus according to claim 1, 2 or 3, characterized in that the
subassembly (G) is arranged in a switch cabinet or within the dosing '

apparatus (4).

5. An apparatus according to one of the ¢laims 1 to 4, characterized In
that the dosing controller (10) comprises at least one integration circuit

which respectively detects an qptionallyoccurring deviation at or
shortly after the delivery point (8) and respectively corrects the control

value of the dosing controller (10).

6. An apparatus according to claim 8§, characterized in that a comparator
component Is provided in the dosing controller (10) for changing the
position of a precontrol point (P). '
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/. An apparatus according to one of the claims 1 to 6, characterized in

that the motor controller (20) is configured as a frequency converter or
thytistor control device.

8. An apparatus according to one of the claims 1 to 7, characterized in
that the drive (8) Is configured as an asynchronous, synchronous,
- vector or reluctance motor.
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