
Table of Contents

Nomenclature & Abbreviations.............................................................in

1 Introduction..............................................................................................1

2 Fundamentals........................................................................................... 3

2.1 Fundamentals of electrostatic charging................................................3
2.1.1 Solids............................................................................................. 4
2.1.2 Fluids............................................................................................. 7
2.1.3 Synopsis of electrostatic charging............................................. 10

2.2 Effects of electrostatic discharges in hydraulic systems...................11
2.2.1 Effects on the hydraulic fluid.................................................... 13
2.2.2 Effects on filters..........................................................................15

2.3 Methods of determining the charge density.......................................17
2.3.1 Faraday Cup................................................................................18
2.3.2 Mini-Static Tester (MST).......................................................... 20
2.3.3 Absolute charge sensor (ACS)..................................................22
2.3.4 Tandem-chamber charge density monitor (TCCDM).............23

3 Introduction of a fully integrated charge den sity measuring
SYSTEM...........................................................  25

3.1 Design of the measurement assembly................................................25
3.1.1 Definition of electric fields....................................................... 26
3.1.2 Maxwell’s equations..................................................................27
3.1.3 Considerations for a pipe capacitor...........................................30
3.1.4 Measurement system..................................................................33
3.1.5 Integration of the measurement system....................................40

3.2 Improvements to the measuring system.............................................42

4 System test rig for electrostatic charging................................. 51

4.1 Introduction of the system test rig...................................................... 51
4.1.1 Integration of the measuring system.........................................52
4.1.2 Parameters under investigation................................................ 57

4.2 Measurements using the system test rig.............................................61
4.2.1 Exploratory measurements..................................................... 61

http://d-nb.info/125197130X


Table of Contents

4.2.2 Systematic investigation..........................................................72

5 Small-scale test bench for electrostatic charging............... 81

5.1 Design of a fast-screening test............................................................. 81
5.1.1 Experimental setup......................................................................81
5.1.2 The measuring system of the small-scale test..........................83

5.2 Measurements using the small-scale test bench................................ 90
5.2.1 Commissioning and qualification of the small-scale test bench 

90
5.2.2 Results of the experiments.......................................................102

6 Contemplation of the experimental results.............................. 107

6.1 Temperature........................................................................................ 107
6.2 Flow rate and fleece topology........................................................... Ill
6.3 Scaling of the filter............................................................................. 115
6.4 Fleece arrangement............................................................................ 117
6.5 Experiments with fast screening test.................................................119

7 Summary & Outlook............................................................................ 121

8 Bibliography.......................................................................................... 123

9 Figures......................................................................................................132

10 Tables....................................................................................................... 137

11 Curriculum Vitae..................................................................................139

ii


