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RT 682 Multivariable Control: Stirred Tank 

 

* Practical multivariable control of temperature and 
  level in a stirred tank1 
* Typical application from process engineering with 
  heat recovery1 
* 2 configurable industrial controllers1 
* Optional process control software RT 650.60 
  available 

Technical Description
With RT 682 the complexities of a multivariable control 
system can be learned in a practical manner. The 
model for the controlled process is a typical application 
from process engineering: A chemical reaction taking 
place in a heated stirred tank. The reactants entering 
the stirred tank are pre-heated by the outflowing 
products in order to enhance energy efficiency. 
  
 Water is used as the product and reactant for 
RT 682. A pump transports the reactant out of a 
collecting tank via a heat exchanger into the stirred 
tank. The reactant is pre-heated by the heat 
exchanger. A heater in the double jacket permits 
control of the temperature in the stirred tank. Another 
pump transports the heated product out of the stirred 
tank via the heat exchanger back into the collecting 
tank. A bypass in the inlet routes the flow past the heat 
exchanger. A three-way motorised valve adjusts the
ratio between the flow heated in the heat exchanger 
and the flow in the bypass. This is a further method of 
controlling the temperature in the stirred tank. A 
control valve changes the flow rate in the outlet and 
thus the level in the stirred tank. The temperature and 
level are mutually dependent variables. It is this 
dependence that makes this multivariable control 
system so complex. 
 Two industrial controllers are provided as 
temperature and level controllers. They can be 
configured and parameterised using a supplied 
software. The controllers have a Profibus DP interface. 
The interface permits monitoring of the trainer via an 
optionally available software RT 650.60. The 
RT 650.60 software also permits recording of the 
process variables and parameterisation of the 
controllers using the PC. It is also possible to 
interconnect multiple trainers from this series through 
the Profibus DP interface. 
  

Learning Objectives / Experiments
- Coupled level and temperature control 
- Level control with 
  * PI controller 
  * disturbance feedforward control 
- Temperature control 
  * with two-point controller 
  * with three-point controller (split range) 
  * with override control 
  * via motorised valve with position feedback 
 - Plotting step responses 
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CATALOGUE 5C PROCESS CONTROL ENGINEERING

A KEY ELEMENT OF PROCESS ENGINEERING

The diagram on the right clearly shows how process control engineer-
ing is integrated into the wider field of process engineering. Process 
control engineering is a key aspect of all process engineering teach-
ing and vocational training.

This catalogue number 5c forms part of our PROCESS ENGINEER-
ING series, and as such is a key element within our overall concept.

CATALOGUE 5: PROCESS ENGINEERING

SUB-CATALOGUE 5C: PROCESS CONTROL ENGINEERING
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PROCESS CONTROL ENGINEERING

OPEN-LOOP CONTROL AND ACTUATION SYSTEMS

Process Control and Visualisation

Structure-Oriented Design Methods and 
Implementation of Controls

Open-Loop and Closed-Loop Control of Electric Drives

Planning a Process Control System

Communication in Automation Systems

 Structures of process control systems
 Man-machine communication

 PLC
 Circuit diagram, wiring diagram

 Single and multi-quadrant mode
 Frequency control
 Actuators

 Network topologies
 Bus protocols
 Interfaces
 Transfer standards

CONTROL ENGINEERING

METROLOGY

Automation of Technical Processes 
with Continuous Controllers

Measurement and Processing of Process Variables

Transfer and Processing of Measured Values

Automation of Technical Processes 
with Switching Controllers

Process Automation with Advanced Structures

 Time response
 Controller parameters
 Key components of digital controller structures
 Control and disturbance response

 Description of the underlying physical principles of the
 measurement methods used for typical process variables
 Measurement circuits
 Smart transducers

 AD/DA converter
 Field bus system

 Two-point controller
 Three-point controller
 Actuators for switching controllers

TYPICAL PROCESS CONTROL ENGINEERING CURRICULUM

GUNT EXPERIMENTAL UNITS FOR PROCESS 
CONTROL ENGINEERING TRAINING

The experimental units – ideal 
teaching aids

All the experimental units contained in this sub-cata-
logue together provide complete teaching support for 
a standard process control engineering curriculum.

Adjacent you will find specimen extracts from the 
curriculum for a technician's course in “Process 
control engineering / Instrumentation and control tech-
nology”.

All our fundamentals teaching systems are equally 
suitable for:

 Mechanical engineering

 Electrical engineering / automation

 Mechatronics

 Supply engineering

 Environmental engineering

DETAILED PRESENTATION 
OF LEARNING  OBJECTI VES

On each product data sheet you will find a section 
headed Learning Objectives / Experiments. It provi-
des detailed information on the laboratory experi-
ments you can perform with a given experimental unit 
and the specific learning content you can teach.

 Basic types of technical processes
  continuous-flow, batch or single-item process
 Process description

  flow diagram
  measurement and control system diagram
  function diagram
 Function blocks

 Assessment of multivariable control loops in control
 and process terms
 Cascade control
 Disturbance feedforward control
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