Contents

Preface v
Abstract vii
Kurzfassung ix
Acknowledgment xi
Nomenclature xvii
1 Introduction 1
11 Motivation . . . ... ... ... ... . 2
1.L1.1 SteamPowerPlant . ....................... 2

1.1.2 Industrial Steam Turbine . ................... 3

1.1.3 Part-Span Connector (PSC) . . ... .............. 6

1.1.4 Problem Definition . . . . ... ................. 8

1.2 ResearchObjective . . . ......................... 10
1.3 ThesisOutline . . ... .......................... 11

1.4 Literature Review and Discussion . . ................. 12
1.4.1 BriefOverview ....................0.00.... 12

1.4.2 Loss CorrelationsforPSCs . ... ............... 13

1.4.3 Experimental Investigations . ................. 21

1.4.4 Numerical Investigations . ... ................ 27

2 Industrial Steam Turbine Test Rig 37
2.1 BasicFeatures . ............... .. ... ... .. ... .. 38
2.2 Measuring Equipment and Data Acquisition. . . . ......... 39
2.2.1 Stage Pressures and Temperatures . . . . . .......... 39

222 DiffuserPressure . ... ..................... 41

223 TorqueandSpeed ........................ 41

224 MassFlowRate . .. ....................... 41

2.2.5 Bearing Oil Flow Rate and Temperature . .......... 41

2.2.6 Pneumatic 5-Hole Cone-Head Probes. . . ... ....... 42

2.2.7 Probe Traversing Systems . . ... ............... 43

2.2.8 ContinuousPurging . ...................... 45

229 BladeVibration . ............. . ... . ..., 45

2.3 Introduction to Experimental Investigations . . . .. ... ..... 47

Bibliografische Informationen o
http://d-nb.info/1220169684 digitalisiert durch



http://d-nb.info/1220169684

xvi Contents

6 Conclusion and Outlook 177
6.1 Conclusion. . ... .. .. .. ... ennnennn 177
6.2 Outlook . .. ... .. . e 178

Bibliography 181

A CFD and Wet Steam Modelling 195
A.1 NAVIER-STOKES Equations . ...................... 195
A2 GridIndependency Study . ... ....... ... .. .. .. 196
A.3 The CondensationModel . ....................... 198
A4 MOLLIER h,s-diagram . . .. ......... ... 199

B PSC Parameter Study 201
B.1 PSC Parameters and Cross Sections . . . ............... 201
B.2 Supplementary CFDResults . ..................... 204
B.3 Remarks on OPs and Loss Correlations . . . . ............ 211

C Steam Cycle and Test Facility at ITSM 213

Lebenslauf 215



