
Proceedings of ASME Turbo 
Expo 2025: Turbomachinery 

Technical Conference and 
Exposition 

T H E  A M E R I C A N  S O C I E T Y  O F  M E C H A N I C A L  E N G I N E E R S 

 June 16-20, 2025 
Memphis, Tennessee

 
International Gas 
Turbine Institute

  GT 5  

Volume 10

D
ow

nloaded from
 http://asm

edigitalcollection.asm
e.org/G

T/proceedings-pdf/G
T2025/88865/V010T00A001/7528084/v010t00a001-gt2025-fm

10.pdf by C
urran Associates Inc user on 30 D

ecem
ber 2025

KibortA
Underline

https://crossmark.crossref.org/dialog/?doi=10.1115/GT2025-FM10&domain=pdf&date_stamp=2025-08-11


© 2025, The American Society of Mechanical Engineers, 290 W. Mount Pleasant Avenue, Suite 1400, Bldg. 4, Livingston, NJ 
07039, USA  (www.asme.org)

All rights reserved.  “ASME” and the above ASME symbols are registered trademarks of the American Society of Mechanical 
Engineers.  No part of this document may be copied, modified, distributed, published, displayed, or otherwise reproduced in any 
form or by any means, electronic, digital, or mechanical, now known or hereafter invented, without the express written 
permission of ASME.  No works derived from this document or any content therein may be created without the express written 
permission of ASME.  Using this document or any content therein to train, create, or improve any artificial intelligence and/or 
machine learning platform, system, application, model, or algorithm is strictly prohibited.

INFORMATION CONTAINED IN THIS WORK HAS BEEN OBTAINED BY THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS FROM SOURCES BELIEVED TO BE RELIABLE. HOWEVER, NEITHER ASME NOR ITS 
AUTHORS OR EDITORS GUARANTEE THE ACCURACY OR COMPLETENESS OF ANY INFORMATION PUBLISHED 
IN THIS WORK. NEITHER ASME NOR ITS AUTHORS AND EDITORS SHALL BE RESPONSIBLE FOR ANY ERRORS, 
OMISSIONS, OR DAMAGES ARISING OUT OF THE USE OF THIS INFORMATION. THE WORK IS PUBLISHED WITH 
THE UNDERSTANDING THAT ASME AND ITS AUTHORS AND EDITORS ARE SUPPLYING INFORMATION BUT 
ARE NOT ATTEMPTING TO RENDER ENGINEERING OR OTHER PROFESSIONAL SERVICES. IF SUCH 
ENGINEERING OR PROFESSIONAL SERVICES ARE REQUIRED, THE ASSISTANCE OF AN APPROPRIATE 
PROFESSIONAL SHOULD BE SOUGHT.

ASME shall not be responsible for statements or opinions advanced in papers or . . . printed in its publications (B7.1.3). 
Statement from the Bylaws.

For authorization to photocopy material for internal or personal use under those circumstances not falling within the fair use 
provisions of the Copyright Act, contact the Copyright Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923, 
tel:978-750-8400, www.copyright.com.

Requests for special permission or bulk reproduction should be addressed to the ASME Publishing Department, or 
submitted online at: https://www.asme.org/publications-submissions/journals/information-for-authors/journalguidelines/rights-
and-permissions

ISBN:  978-0-7918-8886-5

D
ow

nloaded from
 http://asm

edigitalcollection.asm
e.org/VVS/proceedings-pdf/VVU

Q
2022/85765/V001T00A001/6896896/v001t00a001-vvs2022-fm

1.pdf by Anthony Kibort on 15 June 2023
D

ow
nloaded from

 http://asm
edigitalcollection.asm

e.org/VVS/proceedings-pdf/VVU
Q

2023/86748/V001T00A001/7022887/v001t00a001-vvuq2023-fm
1.pdf by Anthony Kibort on 09 O

ctober 2023
D

ow
nloaded from

 http://asm
edigitalcollection.asm

e.org/ssdm
/proceedings-pdf/SSD

M
2023/87141/V001T00A001/7052374/v001t00a001-ssdm

2023-fm
1.pdf by Anthony Kibort on 12 June 2024

D
ow

nloaded from
 http://asm

edigitalcollection.asm
e.org/ssdm

/proceedings-pdf/SSD
M

2024/87745/V001T00A001/7348388/v001t00a001-ssdm
2024-fm

1.pdf by Anthony Kibort on 01 August 2024
D

ow
nloaded from

 http://asm
edigitalcollection.asm

e.org/G
T/proceedings-pdf/G

T2024/87929/V001T00A001/7368299/v001t00a001-gt2024-fm
1.pdf by Anthony Kibort on 10 July 2025

D
ow

nloaded from
 http://asm

edigitalcollection.asm
e.org/G

T/proceedings-pdf/G
T2025/88865/V010T00A001/7528084/v010t00a001-gt2025-fm

10.pdf by C
urran Associates Inc user on 30 D

ecem
ber 2025



TABLE OF CONTENTS 

 

Research on the Anti-Distortion Fan Stator Based on Aerodynamic Performance Analysis Under 

Inlet Distortion ..................................................................................................................................................... 1 

Jie Bai, Junyang Yu, Peng Sun, Wenguang Fu, Tao Zhang, Chunxue Wang, Wei Zhao 

Improving Compressor Preliminary Design with Physically Decomposed Loss Models .................................. 14 

Alistair C. Senior, Robert J. Miller 

A Novel Design Method for Electric Aircraft Propulsors ................................................................................... 31 

Alexander Reaves, James V. Taylor, Christopher Clark 

Experimental and Numerical Evaluation of a Highly-Loaded Multistage Low-Speed Axial 

Compressor Featuring Tandem Stator Vanes: Part 2 -- Rotor Flow Field and Unsteady Flow 

Phenomena ......................................................................................................................................................... 42 

Patrick Steudel, Daniel Jager, Lukas Selmayr, Volker Gummer 

A Three-Dimensional Actuator Disk Model for Fan Response to Inlet Distortion: Part I - 

Formulation ........................................................................................................................................................ 54 

Dilip Prasad 

A Three-Dimensional Actuator Disk Model for Fan Response to Inlet Distortion: Part II - 

Applications........................................................................................................................................................ 72 

Dilip Prasad 

The Local Aerodynamic Effect Due to Miss-Staggering in Variable Stator Vanes ............................................. 89 

Martin Lange, Christoph Jasmund, Matej Fiedler, Robin Schmidt, Ronald Mailach 

Effect of Profile Shape and Cascade Solidity, Inlet Mach Number and Incidence Angle on the 

Performance of a Subsonic Compressor Blade Cascade .................................................................................. 101 

Jaewoo Choi, David Simurda, Tomas Radnic, Jindrich Hala, Jaewook Song 

3-D Flow Field Characterization and Blockage Effects in an Open Jet Probe Calibration Wind 

Tunnel ................................................................................................................................................................ 112 

Konstantin Speck, Carlos Eduardo Ribeiro Santa Cruz Mendoza, Patrick Steudel, Rares 

Cotenescu, Volker Gummer 

Experimental and Numerical Evaluation of a Highly-Loaded Multistage Low-Speed Axial 

Compressor Featuring Tandem Stator Vanes: Part 1 -- Operational Behavior and Steady-State Flow 

Field .................................................................................................................................................................. 124 

Daniel Jager, Patrick Steudel, Volker Gummer 

Mitigation of Circumferential Inlet Distortion Effects Using Non-Axisymmetric Fan Inlet and Exit 

Guide Vanes ...................................................................................................................................................... 137 

Michael A. Kramer, David K. Hall 

Analytical Study on the Influence of Stage-Wise Distribution of Parameters on the Performance of 

a Multi-Stage Axial Compressor ...................................................................................................................... 152 

Oleh Dehtiarov, Vlad Goldenberg, Ievgen Rublevskyi, Leonid Moroz 

Controlling the Secondary Flows in a Modern Aero-Engine Fan Using Vortex Generators ............................ 171 

Roberto Putzu, Mario Carta, Tiziano Ghisu, Shahrokh Shahpar, Anastasios Kovanis 



Numerical Investigation of Passive and Active Flow Control Methods in a Low-Speed Multistage, 

Highly-Loaded Axial Compressor with Tandem Stator Configuration ............................................................ 185 

Gladys Gutierrez Lupinta, Jannik Eckel, Volker Gummer 

Aft Fuselage Boundary Layer Ingesting Propulsion System Design ................................................................ 200 

Zhibo Chen, Marshall C. Galbraith, Zoltan S. Spakovszky, Edward M. Greitzer 

The Design of Aspirated Stators for Compressor Bleed ................................................................................... 214 

Jonathan J. Waldren, Ryosuke Seki, Sam D. Grimshaw, Graham Pullan 

Efficient ML-Based Prediction of Turbomachinery Blade Performance with B-Spline Surface 

Representation .................................................................................................................................................. 228 

Hamun R. Bertram, Christian Janke, Robert Flassig, Peter Flassig 

Unsteady Boundary Layer Behavior Due to Wake Passing Effects on Low-Speed Linear Cascade 

Compressor Airfoils with Single and Tandem Configurations: Part 1 - Midspan Flow ................................... 241 

Lukas Reisinger, Philippe Bieli, Volker Gummer 

Unsteady Boundary Layer Behavior Due to Wake Passing Effects on Low-Speed Linear Cascade 

Compressor Airfoils with Single and Tandem Configurations: Part 2 - Endwall Flow .................................... 254 

Lukas Reisinger, Philippe Bieli, Volker Gummer 

Study on the Loss Characteristics and Flow Mechanism of Cantilevered Cascade with Moving 

Endwall Under the Influence of Upstream Wake ............................................................................................. 266 

Caiyan Chen, Mingmin Zhu, Xiao He, Haoda Shi, Hefang Deng, Jinfang Teng, Xiaoqing 

Qiang 

Experimental and Numerical Characterization of the Performance of a Transonic Axial Compressor 

Subject to Inlet Distortion ................................................................................................................................ 279 

Vincent P. Difilippo, Andrew A. Oliva, Aleksandar Jemcov, Scott C. Morris 

Effectiveness of Bowed Blade on Suppression of Corner Separation in Linear Compressor Cascade 

Demonstrated by DES ...................................................................................................................................... 289 

Masanao Kaneko, Hoshio Tsujita 

Experimental and Numerical Evaluation of a Highly-Loaded Multistage Low-Speed Axial 

Compressor Featuring Tandem Stator Vanes: Part 3 -- Robustness Investigation of Inlet Pressure 

Profile Variations .............................................................................................................................................. 302 

Sagnik Banik, Daniel Jager, Volker Gummer 

Design and Commissioning of a Supersonic Linear Compressor Cascade Test Section in the VKI 

Isentropic Compression Tube CT-2 Facility ..................................................................................................... 315 

Julien Clinckemaillie, Yves Marichal, Remy Princivalle, Fabrizio Fontaneto 

The INFRa Rig: Experimental and Numerical Investigation of Fan Intake Interaction Under 

Crosswind Conditions ...................................................................................................................................... 327 

Jonas Grubert, Lennart Harjes, Patrick Brunow, Jan Gossling, Maximilian Mennicken, Nick 

Gottschalk, Christoph Bode, Jens Friedrichs 

Predicting Endwall Corner Separation in Compressor Cascades Using RANS: Influence of 

Transition Treatment and Inflow Conditions .................................................................................................... 343 

Pascal Franke, Dominik A. Suchla, Xavier Ottavy, Dajan Mimic, Lars Wein 

Non-Equilibrium Boundary Layers on Fan Blades .......................................................................................... 355 

Oliver Jagger, Yuri Frey Marioni, Marcus Meyer, Andrew Wheeler 



Performance and Secondary Flow Structures Characterization in a Highly-Loaded Low-Pressure 

Compressor Under Distorted Inflow Conditions .............................................................................................. 369 

Riccardo Toracchio, Koen Hillewaert, Fabrizio Fontaneto 

A Unified Framework for Compressor Stall Inception ..................................................................................... 384 

Sam Grimshaw, Graham Pullan, Edward Greitzer, Zoltan Spakovszky 

Impact of Fan Aerodynamics on Inlet Distortion at Crosswind ....................................................................... 397 

Venkata Y. T. Chennuru, Roque Corral Garcia, Fanzhou Zhao, Salvador Rodriguez-Blanco, 

Mehdi Vahdati 

Aerodynamic Design and CFD Assessments of a Hydrogen Multistage Axial Compressor ............................. 411 

Arvind Prabhakar 

Extension of the Throughflow Solver for Predicting the Aerodynamic Performance of Fans with 

Inlet Distortion ................................................................................................................................................. 424 

Djordje Petkovic, Milan Banjac, Teodora Madzar, Srdjan Milic, Milan V. Petrovic, Satoshi 

Yamashita, Yuji Koike 

Transonic Blade Design: Quo Vadis? ............................................................................................................... 435 

Alexander Hergt, Edwin Joseph Munoz Lopez, Joachim Klinner, Anisha Singhatwadia, 

Sebastian Grund 

Design and Testing of a TRL-3 Open Rotor for Aeroacoustics and Aeromechanics Research ........................ 448 

Kelvin M. Figueroa-Ibrahim, Jacob S. Gold, Daniel L. Sutliff, Clifford A. Brown, Ryne K. 

Wang, Ian B. Martin, Mark H. Ross, Scott C. Morris 

Mitigation of the Bifurcation Impact in Low Fan Pressure Ratio Propulsion Systems by Individual 

OGV Designs ................................................................................................................................................... 460 

Marco Trost, Rainer Schnell 

Effect of a Sinusoidal Leading Edge Undulation on the Rotor Tip Gap Flow in a Highly Loaded 

Axial Compressor ............................................................................................................................................. 471 

Patrick Okfen, Henrik Volgmann, Stefan Henninger, Peter Jeschke, Sven-Jurgen Hiller 

Compressor Stator Leading Edge Instrumentation ........................................................................................... 486 

Tolga Yasa, Abi Sakthivel, Kirill Romanenko, James V. Taylor 

A Multiscale Representation of Turbulence Generation in Compressor Flows ................................................ 497 

Matteo Dellacasagrande, Pawel J. Przytarski 

Analysis of Radial Inlet Distortion on Transonic Fan Performance ................................................................. 508 

Tyler Reedy, Steven E. Gorrell 

Reducing Low-Pressure Turbine Shroud Leakage Loss by Optimizing Leakage-Mainstream 

Interaction ......................................................................................................................................................... 520 

Josue-Inocente Camarero Pueyo, Eike Helmsen, Marcel Oettinger, Stefan Klingl, Haris 

Junghans, Kacper Palkus, Lars Wein 

Performance Sensitivity of a Grooved Tip Seal to Manufacturing and Operational Geometry 

Deviations ......................................................................................................................................................... 531 

Connor J. Wiese, Reid A. Berdanier, Karen A. Thole 

Impact of the Stator-Side Swirler on Turbine Rim Sealing Effectiveness ........................................................ 545 

Janghoon Kang, Sungjong Joo, Youngkuk Yoon, Geonhwan Cho, Seung Jin Song 



URANS Investigation of Unsteady Wakes and Purged Hub Cavity Impact on the Aerodynamics of 

a High Speed Low-Pressure Turbine Cascade .................................................................................................. 553 

Alessandro Schenatti, Thomas Bontemps, Luis Bernardos, Emma Croner, Sebastien Le-

Guyader, Sergio Lavagnoli, Emmanuel Laroche 

Optimization of 2D Slot Injection Geometry for Variable Area Turbine Fluidic Throttling ............................. 567 

Cole W. Westrick, Corey T. Mays, Jeffrey P. Bons 

An Improved Correlation for Turbine Endwall Loss ........................................................................................ 582 

John D. Coull 

A Loss Prediction Model for Manufacturing Variations on High-Pressure Turbine Blade Shroud 

Platforms .......................................................................................................................................................... 596 

Bram Hulhoven, John D. Coull, Dougal Jackson, Nicholas R. Atkins 

Transonic Linear Cascade Demonstration of Acoustic Flow Control on High Work and Lift 

Turbines ............................................................................................................................................................ 610 

Acar Celik, Abhijit Mitra, John Clark, Beni Cukurel 

Transient 1D Loss Model for Predicting Supersonic Turbine Starting ............................................................. 626 

Kevin Boes, Lukas Inhestern, Guillermo Paniagua 

Effects of Wall Temperature on Transonic Gas Turbine Aerothermodynamics: A Wall-Modeled LES 

Study ................................................................................................................................................................. 638 

Francesco De Vanna, Ernesto Benini 

Nozzle Guide Vane Design for Dual Function Throttling Using Active Flow Control .................................... 651 

Corey T. Mays, Cole D. Westrick, Jeffrey P. Bons 

Wind Tunnel Testing at TRL4 of EBC Coated SiC/SiC Nozzle Guide Vanes for High-Pressure 

Turbines with Trailing Edge Cooling ............................................................................................................... 660 

Anna Petersen, Benjamin Dimond, Anna-Samira Sohngen, Fabia Suss, Andrea Ebach-Stahl, 

Ravisankar Naraparaju, Michael Hilfer, Robin G. Brakmann 

Influence of Inlet Flow Profile, Fillet Radius and Trailing Edge Thickness on Secondary Flows in 

Turbine Vane Cascades ..................................................................................................................................... 675 

Hans Hager, Martin Lange, Anna-Lisa Laufer, Marios Patinios, Ronald Mailach 

Aero-Thermal-Structural Optimization of a High-Pressure Turbine Rotor with Robustness 

Evaluation to In-Service Deterioration ............................................................................................................. 686 

Mario Carta, Roberto Putzu, Tiziano Ghisu, Shahrokh Shahpar 

Aerodynamic Performance Evaluation of Leading Edge Tubercles on Low Pressure Turbine Blades 

at Very Low Reynolds Numbers and Higher Turbulence ................................................................................. 699 

Benjamin D. Frosst, Asad Asghar, William D. E. Allan, Kyle T. Kavanaugh, John P. Clark 

Aerodynamic Interaction Between Main Annulus Flow and Injected Secondary Air in Transonic 

High-Pressure Turbine Stage ............................................................................................................................ 713 

Yoji Okita, Junichi Kazawa, Takashi Yamane, Nozomi Tanaka, Kazutaka Fuchigami, Hiroki 

Sato, Masaaki Hamabe, Haruyuki Tanimitsu 

Development of Axial Turbine Blade Profile for sCO2 Power Block Using Streamline Curvature 

Method ............................................................................................................................................................. 728 

Goutam Mandal, Senthil Kumaran, Pramod Kumar, Pramod Chandra Gopi 

The Use of Artificial Intelligence for Cooling Failure Detection in High-Pressure Turbine Blades ................ 739 

Carlo Cravero, Davide Marsano, Emiliano Valenti 



The Impact of Transition and Turbulence Modelling on the SPLEEN High-Speed Low-Pressure 

Turbine Cascade ............................................................................................................................................... 752 

Leonardo Metti, Michele Marconcini, Simone Salvadori, Daniela Anna Misul, Nicola Rosafio, 

Gustavo Lopes, Sergio Lavagnoli, Yuan Fang, Richard D. Sandberg, Roberto Pacciani 

Impact of Tailboard Configuration on Flow Periodicity in Transonic Low-Pressure Turbine 

Cascades ........................................................................................................................................................... 767 

Alexandre Halby, Giovanni Di Lucia, Sergio Lavagnoli, Stefano Guidolotti, Matteo 

Giovannini, Filippo Rubechini, Monica Gily, Andrea Notaristefano 

Response of Transitional Boundary Layers Over Low-Pressure Turbine Blades to Varying 

Characteristics of Free-Stream Turbulence ...................................................................................................... 779 

Ananth S. M., Nicolas Odier, Florent Duchaine, Giacomo Pastorino, Elissavet Boufidi, 

Fabrizio Fontaneto 

Experimental Assessment of Tip Loss Variation in LPT Blades with Tip Height, Squealer 

Geometry, and Coolant Flow Rate.................................................................................................................... 791 

Daniele Petronio, Virginia Bologna, Daniele Simoni, Monica Gily 

Numerical and Experimental Analysis of the Tip Leakage Flow in a Squealer LPT Blade for 

Different Operating Conditions ........................................................................................................................ 804 

Daniele Petronio, Matteo Dellacasagrande, Davide Lengani, Luca De Vincentiis, Gabriele 

Cattoli, Simone Paccati, Filippo Rubechini, Monica Gily, Andrea Notaristefano 

The Effect of Training Data on Predicting Turbulent Flow Through a Linear Cascade Using 

Physics-Informed Neural Networks ................................................................................................................. 817 

Ezra O. McNichols, Jeffrey P. Bons 

Performance of Adjoint-Optimized Contoured Endwalls for Multiple Off-Design Purge Flow Rates 

in Axial Turbines .............................................................................................................................................. 829 

Austin Hendrickson, Spencer Sperling, Bao Nguyen, Richard Celestina, Jong Liu, Hakan 

Aksoy, Jeremy Nickol, Randall Mathison, Evan Sears 

Effect of Purge-Mainstream Density Ratio on the Secondary Flow Field of a Turbine Blade Row ................. 844 

Katherine L. Porter, Simon Vella, Alex W. Mesny, Yan Sheng Li, Oliver J. Pountney, Carl M. 

Sangan 

Secondary Flow Losses Mitigation for Low-Pressure Turbine Cascade Using Response Surface 

Optimization ..................................................................................................................................................... 858 

Anand P. Darji, Beena D. Baloni, Chetan S. Mistry 

Author Index 

 




