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Background / Motivation

Industrial turbines 
Prismatic stators and rotors

Boxberg Power Plant
94 HP and 96 IP

Advanced Blading

Secondary Losses and leakage losses
• 3D design features at same cost
• Vortexing

Profile Losses
• Airfoil Design



Lund University / LTH / Energy Sciences / TPE / Srikanth Deshpande/ 2016-03-17

Case study
Profile Loss

Concepts Attempted :
• Vortexing – Stator and Rotor
• Airfoil redesign
• Flow path modification
• Lean
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Airfoil Design – High aspect ratio stages

ROTOR REDESIGN STATOR REDESIGN
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Summary of publications

TURBO EXPO 2015
GT2015-43235
Vortexing Methods To Reduce Secondary Losses In A Low-Reaction Industrial 
Turbine Vane

ASME GTINDIA2015
GTINDIA2015-1221
Influence of Compound Lean on an Industrial Steam Turbine stage
TURBO EXPO 2016
GT2016-57138
Efficiency Improvements in an Industrial steam turbine stage – Part I

TURBO EXPO 2016
GT2016-57140
Efficiency Improvements in an Industrial steam turbine stage – Part II

ASME GTINDIA2014
GTINDIA2014-8175
Reduction In Secondary Losses In a Turbine Cascade Using Contoured 
Boundary Layer Fence
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Case study
Profile LossSecondary Loss

v
Ω
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SST900 - HP

S1 R1 S2 R2 S3 R3

No of blades

pitch / chord

Relative Exit Mach

Work Coefficient

Reaction

Reynolds number

Flow Coefficient

32

0.761

0.367

1.64

0.224

9.64 x 106

0.33

64

0.802

0.245

3.06 x 106

1.2 1.3 1.25 1.46

32

0.768

0.378

1.64

0.22

9.2 x 106

0.32

64

0.810

0.249

2.88 x 106

1.37 1.64

32

0.777

0.385

1.64

0.23

8.65 x 106

0.316

65

0.807

0.257

2.75 x 106

Aspect ratio (axial) 
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CFD Model setup
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Leakage Flows modelled
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Future work - Rotor

v Rotor Modifications for maximum benefit
v Stator Modifications corresponding to Rotor
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Secondary loss - quantification

v
ΩFrom VKI lecture series : Haller et al 

Corral et al.
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Timelines
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THANK YOU


