


The control technology

A0 ALU
- portable, comprehensive, simple, safe -

Investigate control loops and
understand how they work:

Control loop elements

Continuous and discontinuous
controllers

Real controlled systems

Closed-loop control

Determination and optimisation of
control parameters

Fuzzy control



UniTrain-1-System

e Comprehensive portable
laboratory

e Multimedia courses

< High-tech measurement
and control interface

» Theory and practice
both at once

UniTrain-1 interface with
USB interface

 Oscilloscope with 2 analogue
differential inputs

e Sampling rate 32 Msamples/s

* 9 measuring ranges 100 mV - 50 V
e 22 timeranges 1 ps - 10 s

< 16 digital input/outputs

< Function generator for frequencies
up to 1 MHz

< 8 relays for fault simulation

UniTrain-1 Experimenter

* Accommodates
experiment cards

< Experiment voltage supply
+ 15V, 400 mA

» Experiment voltage supply 5V, 1 A

» Variable DC or three-phase source
0..20V,1A

 [rDa interface for multimeter
« Additional serial interface for cards

LabSoft training and
experiment software

» Huge selection of courses
* Comprehensive theory
e Animation

e Interactive experiments
with instructions

e Free navigation

* Documentation of
experiment results

* Tests

Integrated measuring equipment
and power supplies

< Multimeter, ammeters, voltmeters
» Dual channel storage oscilloscope

< Function generator and
waveform generator

* Three-way power supply for
AC and DC

e Three-phase power supply
e ... and many other instruments



Control loop elements
Continuous controllers
Discontinuous controllers

Closed-loop control circuits

In this era of automation, control engineering is a
vital prerequisite for modern technical systems.
The design and optimisation of control mechanisms
for such systems require a detailed knowledge of
how controlled systems behave.

The course Components and Control Loops starts
off with a lucid description of the principles of
control engineering. Practical experiments involv-
ing recording step responses then serve to deter-
mine the behaviour and characteristic values of
the following control circuit elements and their
combinations:

= P-action elements

e |-action elements

e 2 PT1 elements

= Non-linearity

= Arithmetic control elements

Appropriate controller types are configured and
closed-loop control circuits optimised. A practical
experimentation kit permits easy and independent
learning of the static and dynamic responses of
control elements and closed-loop control circuits.
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Order no.: SO4204-8F, consisting of

1 x CD with course “Control technology 1

1 x Experiment card ““2-point/3-point controllers”

1 x Experiment card “PID controller”

1 x Experiment card “Controlled system emulation”




Temperature, speed ¢
oll

Real controlled systems
Set-up guidelines
Control optimisation
Stability analysis

In production and process engineering optimised
control loops not only help save resources like
energy and raw materials, but also assure product

quality.

This course determines the characteristic values of
the authentic controlled systems listed below and
examines how they respond with continuous and
discontinuous controllers in closed-loop control cir-
cuits.

e Temperature control
e Speed control
< Lighting control

Furthermore, responses to reference and distur-
bance variables are investigated and practical
experiments conducted for the purpose of design
and optimisation in time and frequency domains.
The experiment series includes evaluations of con-
trol quality as well as recordings of Bode plots and
locus diagrams to analyse stability in the frequency

Order no.: SO4204-8G, consisting of domain.

1 x CD with course “Control technology 2” : _ : :

1 x Experiment card “Temperature, speed and The real controlled systems including in this sup-
light control systems™ plementary kit to the course “Components and

Control Loops™ permit a clear and in-depth under-
standing of control engineering aspects.
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s Measuring instruments for
D[

Step response = Step response plotter for
;- it automatic recording of step
- 2 responses, including output
Refe rence and dlStU rbance ' // signals as well as scaleable
Variables 1 ; : time and amplitude axes.
I The device also permits auto-
0. g matic determinations of con-
Ti ming dlag rams trol parameters according to
S S S Ziegler/Nichols as well as
Bode p|ots Chien, Hrones & Reswick.

Reference and disturbance
variable editor for comfort-
able editing of such variables,
Control engineering involves a number of measure- I including scaleable axes for

ments to ascertain the characteristics and behaviour : time and measuring ranges.
of control circuit elements or open-loop and closed- ]

loop control circuits. A variety of methods making
use of the measured values can then be used to
determine the ideal controllers and control para-
meters for the controlled system under considera-
tion. For such measurements, the two blended-

Locus diagram

ey e XT-recorder for plotting the
time characteristics of the
following parameters, for

learning courses on control technology (pages 4 & 5) instance:

provide the following useful and convenient virtual - P « Reference variable

instruments: - / - Control variable
TLE = Error signal

» Step response plotter G
» Reference and disturbance variable editor
e XT-recorder (timing diagram)

* Bode plotter

e Locus plotter

Bode plotter for recording
frequency response.

. . . . . Measuring range of up to
These instruments permit practical and efficient P

1MHz.
investigation and optimisation of control circuits.

The measured results can be integrated very easily

into the remaining course procedures. - —

The measuring instruments are provided by

the two blended-learning courses on control T Locus plotter for recording

frequency response.

technology (pages 4 & 5).
Measuring range of up to

= 1MHz.
‘hlpinl"“l—l_ . /
Paramrters of cantrofled sysbems wish campensatton
3 i St .
o e = 4 Lag-time tool
i 1 Virtual instrument for setting

lag-time parameters.

Adjustable from 0.1s — 10s
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Block-oriented simulation

system P e
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Extensive library for creating
control structures

= Signal generators

 Linear and non-linear
transmission elements

= Discrete-time systems
= Digital technology
« Virtual instruments

Grouping of partial systems
to form reusable modules

Graphics module for
representing measurement
data

Design of fuzzy systems

e e
RS RN RTRCE, R RS A

Real-time measurements
using actual hardware

Digital control
Software simulation

Integration into real
control structures

Fuzzy controllers are used to control complex,
multi-variable, non-linear systems. Such systems
can be integrated into the UniTrain-I control tech-
nology courses with the help of a supplementary
software package.

This software comprises modular programs permit-
ting not only analysis, synthesis and simulation of
conventional control systems, but also the treat-
ment and implementation of fuzzy control systems.
A graphic user interface ensures rapid familiarisa-
tion and intuitive handling.

The software can be used in stand-alone mode or
linked via software linkage to the UniTrain-|
Interface. This allows real-time measurements as
well as integration into the authentic control
structures (numerical control) provided by both
courses on control technology (pages 4 & 5).

Order no.: SO6001-5Q, consisting of
1 x CD with “WinFACT software”
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