Project Outline
Advanced techniques for the control and diagnostics of
pumps
Introduction
Pumps are used in a wide range of industrial applications and account for a consi-derable energy consumption. It has been proposed that even small alterations in the mode of
operation can result in large energy savings. For example, an optimized control of pump
performance can significantly reduce energy consumption which is also of high economic value. Energy efficiency is highly dependent on the overall efficiency of a pump
which in turn requires a precise control of pump performance. Besides energy considerations the rapid identification of failures in a pumping system is of great concern to
permit for an immediate intervention upon failure occurance.
Aims of the project
The goal of the project is to directly use the pump as a sensor ensuring proper function
during operation without the need to integrate additional technical components. The
feedback control of the pump should allow for real-time monitoring and therefore represents a diagnostic system. Simulations of the overall pump system should point out approaches to improve the efficiency and hence contribute to a reduction in energy consumption.
Approach
A pump system consists of three components: the pump itself, an engine and the loading
system. Based on a detailed analysis of the overall system a suitable mathematical model will be generated that describes the behaviour of the system. As a first approach an
existing screw spindle pump has been modeled. The mathematical model provides a
basis for the subsequent simulation using Matlab/Simulink. Measurement parameters
that either already exist or have to be integrated into the system will be defined that allow
for an advanced control, failure recognition and diagnostics. The model of the pump
system will be verified in comparison to an experimental setup into which several sensors will be integrated. In real applications certain values of the engine, e.g. motor current and engine speed, will be analysed. From these data conclusions will be drawn
about the system pressure, delivery rate etc. Deviations of these values from expected
values indicate operation failures which can result from leakages, clogged filters or similar. These failures should be immediately recognized and eliminated because otherwise
they would result in false delivery volumes. Hence, the model system represents an indirect option to online determine pump performance which is characterized by the absence or a limited number of sensors.
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online control of pump performance during operation
efficient coordination of service and maintenance
early failure recognition
decrease in energy consumption
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