Proceedings of ASME Turbo
Expo 2025: Turbomachinery
Technical Conference and
Exposition

(GT2025)

Volume 7

June 16-20, 2025
Memphis, Tennessee

Conference Sponsor
International Gas
Turbine Institute

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS



KibortA
Underline

https://crossmark.crossref.org/dialog/?doi=10.1115/GT2025-FM7&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: 978-0-7918-8883-4



TABLE OF CONTENTS

An Examination of Primary Creep in Gas Turbine Applications ............ccoeeeerienienieneeiieie s 1
William Day, Firat Irmak, Ali P. Gordon

Methodical Evaluation of Process Chains for the Manufacturing of Rotating Engine Components -
Profiled S1ots in TUIDINE DISCS.......ccuteiiiiiiriieieete ettt ettt ettt e e bt sbeebeeaeens 12
Martin Seimann, Daniel Heinen, Pascal Rohe, Sascha Gierlings, Thomas Bergs

Charpy Impact Testing of the Newly Developed High Gamma Prime Ni-Based LW LCT Superalloy

for Qualification of 3D AM of Components for Petroleum and Natural Gas, Turbine Engines, and

ACTOSPACE INAUSLIIES ...eeneiieieiie ettt ettt b et e bt et e et eb e e s beesbe e bt e bt emtesateeaeesbeenbeenteenneas 21
Mathieu Brochu, Alexandre B. Gontcharov, Ashutosh Jena, Mudit Kesharwani, Paul Lowden,
Max Parthun

Advancing High-Pressure Turbine Vane Cooling Efficiency Through Additive Manufacturing:

Insights from the 3DCEraTurb PrOJECt........coeviiiiiiiiiiinieecet ettt st 31
Jan Haubrich, Galina Kasperovich, Joachim Gussone, Anna Petersen, Robin Schoffler,
Moritz Lakemann, Paul-Benjamin Ebel, Peter Winkelmann, Lothar Dorn

Assessing Refractory High Entropy Alloys for Potential High Temperature Applications .............ccccecevereenene 44
Aron Mohammadi, Jonathan Tsang, Xiao Huang, Richard Kearsey

Optimizing Mechanical Performance of LPBF Inconel 718 for Turboengine Applications Through
Tailored Heat Treatment and Process Parameter Strategies ..........coeeriiririiirienienienieeieeie et 52
Galina Kasperovich, Joachim Gussone, Yasuko Besel, Marion Bartsch, Jan Haubrich

Environmental Resistance of High Entropy Alloys: Impact of Downstream Hydrogen Combustion

0N OX1dAtION RESISTANCE ....c.eviiiiiieiieieierte sttt ettt b e bttt et s bbbt bt eae et e e sbesbesbeebeeaeene 62
Anne Bastin, Taylor Robertson, Antoine Durocher, Patrizio Vena, Richard Kearsey, Xiao
Huang

Utilizing ICME Informed Inoculation to Solve Solidification Cracking and Improve Properties for

Powder Bed Fusion Printed ATIOY 230 ........cvioiiiiieiiieiietieieete sttt ettt te e teebeesseessessaesseeseaesseesneensesnnenns 71
Benjamin S. Rafferty, Daniel McConville, Stanley D. Baldwin, Kevin Eckes, Jeremy Iten,
Jonah Klemm-Toole

Stress Assisted Grain Boundary Oxidation Behavior of IN706 Material Used in Gas Turbines........................ 77
Alex Bridges, Kurt Boschmans

Production of Fuel Cells for Aviation: Fields of Action for the Improvement of the Gravimetric

Power Density and the QUAlity ASSULANCE.........c.ccverrierieeriierieeteeteettesteesteeseesesaesaesseesseeseessesssesssesseesseesseesens 85
Rainer Horstkotte, Sascha Gierlings, Jan Sommer, Max Meerkmap, Lars Uhlmann, Tim
Herrig, Thomas Bergs

Micro-Mixing Injector Manufacturing in Refractory Metal Using Laser Powder Bed Fusion

POCESS ..ttt ettt ettt ettt ettt h bttt b et e a et ea e ekt ekt et e e a bt enteeh e e eheeeh e e bt e bt e et enteeneeeaeeteenteentean 95
Xavier Bellavance, Aurore Leclercq, Thibault Mouret, Alexandre Landry-Blais, Mathieu
Picard, Viadimir Brailovski

From Legacy Alloys to Next-Gen Materials: The Future of Additive Manufacturing in Gas Turbine
HOE SECHIOMNS ...ttt ettt b e st b ettt e n bt e e bt s ae e bt e st et e e et e sbesbeebeeneeane 104
Yogiraj Pardhi



Learnings in the Qualification of ABD(R)900AM for Turbine, Aerospace, and Energy Applications ............ 121
John Shingledecker, Alex Bridges, Nikki Harless, Richard Grylls, Zara Hussain, Seba Pereira,
Shankar Srinivasan, Marco Musto, Kenneth Kroenlein, James Saal

Microstructures and Tensile Properties of Cantor High Entropy Alloy Manufactured by Laser
Powder Directed ENergy DEPOSIION ........c.ccvverrieriieiieieiieiiesieeteeteeetesteesteeseeseessesssessaesseesseessesssessesssesssesssens 132
Devin Wang, Scott Yandt, Xiao Huang

Evaluation of Performance Characteristics of a Surface Texturized Metallic Seal Using Helium

Mass Spectrometry and Numerical SIMUIAtION .......c..coeiieiiiiiniiniininineeeetcceneere ettt 142
Ryan Plessinger, Erin Volpe, Florent Ledrappier, Jean-Francois Juliaa, Elaine Motyka, Stefan
Roeseler, Tyler Noyes, Becca Jones, Shannon Depratter, Jonathan Kweder

Development of a Low-Density Superalloy Optimized for Components in Large Gas Turbines..................... 152
Timo Depka, Birgit Gruger, Oliver Lusebrink, Christian Kontermann, Yan Wang, Matthias
Oechsner

High-Temperature Mechanical Performance and Microstructural Development in Nickel-Based

Alloy 617 Diffusion Bonds for High-Efficiency Heat EXChangers ...........ccccooeiinininininiieieecceeeee 158
Nikki Harless, John Shingledecker, Bonnie Antoun, Dereje Amogne, Kevin Albrecht, Matthew
Sandlin

Tribology of Surface Films on High Temperature Alloys for Metal Seals ..........ccccoceverinvenrercienencncnenenenn 168

Elaine Motyka, Erin Volpe, Stefan Roeseler, Ryan Plessinger, Tyler Noyes, Becca Jones,
Shannon Depratter, Jonathan Kweder

A Novel Accelerated Fatigue Testing Method for Rapid Additive Manufacturing Qualification..................... 175
Onome Scott-Emuakpor, Philip Johnson, Harshith Vadrevu, Artur Ulsenheimer, Calvin
Stewart

Using an Additive Manufacturing Design Method to Achieve Fan Blade Damage Resistance ....................... 182

Onome Scott-Emuakpor, Philip Johnson, John Middendorf

Highly Efficient Recuperated Brayton Convertor for Lunar Power Applications: Cycle and

Conceptual Turbomachinery DESIZI .......cc.evieriieriieiieieiiecierit ettt ettt e e teeaesaessaesseeseessesssesseesseenseensens 190
Gregory Daines, Lokaditya Ryali, Nicholas Candelino, Bugra Ertas, Todd Jankowski,
Giridhar Jothiprasad, Gregory Natsui, Eyitayo Owoeye, Brian M. Rush, Thomas Vandeputte,
John R. Yagielski, Leyue Zhang

A Novel Reduced-Order Mathematical Model for Radial Turbines .........cc..ooovevveiiiiiiiiiiiieeeie e 207
Katherine Powers, Jamie Archer, Colin Copeland

Development of High Speed Aeropropulsion Engine Simulator with Foil Bearings .........cc.cccccvevvenincncenene. 218
Daejong Kim, Jared Taketa

Analysis of New Refrigerant as Drop-In Replacement on Centrifugal Compressors.........cecvecververereseneeenenne 229
Yintao Wang, Tadeu Mendonca Fagundes, Ryan Dingman, Jin Yan

Effect of Impeller Design on the Performance of a Small-Scale Regenerative Blower with Semi-
Circular Side-Channel and Rotor CroSS-SECHIONS.......cc.couirirerieieriiienienienieeitetetere sttt eeeeee 239
Lars Kirchhof, Jette Lorsbach, Carsten Mehring

Challenges in Aerodynamic Performance of Micro Gas Turbines and Design Inefficiencies............c.cceceu.ee... 251
Qiming Yu, Robert Howell



Experimental Investigation of Condensing Two-Phase Flows in a Turbocharger Turbine for Fuel
LTS LN o] o) Lot o (o) TSP 263
Dominik Bezler, Adem Tosun, Fabian F. Muller, Charlotte Malkinson, Damian M. Vogt

Insights into the Cavitation Behaviour of a Boundary Layer PUmp .........cccocoveviivciiiiiiiiniciee e 275
Agapi Bakogianni, David John Rajendran, Eduardo Anselmi Palma, Vassilios Pachidis, Chloe
Jo Palmer

Classification of Compressors Stability Using an Image Recognition Machine Learning Model ................... 288
Pawel Pluciennik, Magdalena Jaskiewicz, Grzegorz Liskiewicz

NOx Reduction Through Swirl Injector for Hydrogen and Methane Combustion in Mild Conditions............ 302
Jojomon Joseph, Mahdi Jamshidiha, Danish Rehman, Axel Coussement, Alessandro Parente,
Michel Delanaye

The Need for Speed: Technical Options for Hydrogen Compressors..........eereeuerierienieneenieeieeeeeeeseenieeneens 313
Rainer Kurz, Klaus Brun, Lutz Bungeroth, Karl Wygant

Integrally Geared Centrifugal Compressors: Control Methods, Applications and Process Control................. 326
Rainer Kurz, Karl Wygant, Klaus Brun

LNG Applications for Turbomachinery ...........coooriiiiiiiiiiieee e 336
Rainer Kurz, Klaus Brun

Maximization of Thermal Development Through Improvement of Heat Recovery Steam Generator

Integrated Availability for Heavy Oil Field - An Application of Lean Approach..........ccccceevvevivrcvinieneeninennen. 349
Mohamed Al-Fazari
Validation of Impeller-Diffuser Forced Response Excitations in Centrifugal Compressors ...........ccceveenneenee. 355

Anand Srinivasan, Daniel Silva, Marco Vagani

Gas Turbine Diagnostics by Means of Convolutional Neural Networks Fed with Time Series Data
ENCOACA @S TMAZES ...vvieeiieiieiiecieeie ettt ettt et e e e et e s st e eseesse e s e esseessesssessaesseenseansesssenssenseensennsens 366
Enzo Losi, Mauro Venturini, Lucrezia Manservigi, Giovanni Bechini

Development of Hydrocarbon Gas Compressor with Integral Motor and Foil Bearing..........c.cccecceeeevenenne. 381
Junghan Lee, Daehyuk Lee

On-Field End-Of-Life Filters Fouling Survey of Two 260 MW Gas Turbines..........c.ccoceevereeienenencnenenenn 391
Alessio Suman, Nicola Zanini, Annalisa Fortini, Andrea Bisciotti, Mattia Piovan, Giuseppe
Cruciani, Michele Pinelli

Development of User Gas Turbine Performance Calculation Tool Based on the ASME PTC 22
COE .ttt h e h e ettt he ekt bt a e e Rt et et e bt ekt eh e a e en b et e beehe bt e bt eaeen s et e beabeebeeneeaeenee 400
Dominique Orhon, Poemana Ropiteau

Optimizing Maintenance for Pipeline Gas Turbine Machinery ...........c.ccocveeieieniininininicnieienccnceeeeeeeene 416
Hemanth Satish, Christopher Perullo, Corson Teasley

Hydrogen Demonstration at Chevron's Cymric 31X Cogeneration Site: Solar Centaur 40

SOLONOX(TM) GaS TUIDINE .....eeeuieiieiieiieieeieciesteesie et ete et e et e st e seebeesseesbessaessaesseesseesseessesssesssenseeseensennsens 427
Shirley Yuan, Dietmar Sauer, Lauren Lippert, Jonathan Duckers, Michael Ramotowski, Rob
Hiestand, Troy Haugeberg, Elizabeth Vose, James Harper, David R. Noble

Data-Driven Based Digital Twin Leak Detection for Hydrogen Networks for the Gas Turbines'
FN o] o) L o7 X ) RSO 437
Elham Ebrahimi, Antonio Ficarella



Scaling Hydrogen Infrastructure: Challenges and Opportunities for OEMs and EPCs in
Liquefaction and COmMPIESSION ......c.eeuieterieetieitteiteete et eteetee st eteeteeseeesaeaseesseenseanseeneeeneeeseenseenseenseensesneesseens 444
Matt Taher, Daniel Patrick, lacopo Gianassi, Martin Knoche, Brian Grosso, Luiz Soriano

Design of Integrated Bleed System for Aeroderivative Gas Turbine...........ccccveevevciercveiienieeneeie e 463
Gabriele Lucherini, Stefano Gimmi, Stefano Minotti, Rajnish Kumar Singh

A Multistage Centrifugal Pump Design Process for Cryogenic FIuids .........ccccocevinininiinienciininncieneeee 470
Nicola Aldi, Michele Pinelli, Mattia Piovan, Alessio Suman, Nicola Zanini

CFD Evaluation and Optimization of Oil Tank Fluid Dynamics for Turbomachinery Lubrication
N 15211 OO URPPRRRPRR 480
Gabriele Lucherini, Nicola Tammaro, Marco Fiesoli, Rajnish Kumar Singh

Modifications of Balancing Slots in Drum Rotor Arrangement of Steam Turbine Stages and Their
INFlUENCE ON EffICIENCY ...oueiiiiiiiiiie ettt ettt b ettt et e et e e bt e beenteeneeas 488
Guk Chol Jun, Vaclav Slama, Bartolomej Rudas

Wet-Steam Flow Simulation with Coarse Water Droplets Through a Turbine Cascade Based on
Eulerian-Eulerian Method ..........coccoiiiiiiiiiiieee ettt sttt 500
Takashi Furusawa, Kazushi Morikita, Hironori Miyazawa, Satoru Yamamoto, Yasuhiro Sasao,
Satoshi Miyake, Soichiro Tabata

Suppression of Coarse Droplet Formation from Gas-Sheared Liquid Sheets by Controlling the
Trailing Edge Shape and Wettability ...........ccocieriieiiiieiieiierieeie ettt e e ste e e beesseseaesse e seeseenseas 510
Yoshiaki Kamada, Keito Murakami, Zhenying Wang, Chihiro Inoue, Shigeki Senoo

Enabling Operational Flexibility of Power Generation Systems: Novel Experimental Facility for
Characterisation of Turbine Casing Thermal Field...........cccoceeviiiiiiiniininniiiieeecece e 520
Chukwuemeka Godwin Nwangele, Mark Baker, Koichi Tanimoto, Ryo Egami, Budimir Rosic

Experimental and Numerical Investigations of the Scale Effect of the Non-Equilibrium Steam in
the FLOW PALEEITIS ...ttt b et s et e e s b et e e bt et e bt e st et e st e besbeebeeneeneenes 532
Soichiro Tabata, Hiromichi Kitahara, Jin Aoyagi, Tadashi Takahashi

Wall Condensation in Steam Turbine Start-Ups: Preliminary Design ASSESSMENtS ........ccccecvevervenrenierereenenn 542
Isacco Rafanelli, Antonio Andreini, Bruno Facchini, Tommaso Diurno, Stella Grazia
Tomasello

Modelling of Water Film and Secondary Droplet Formation in a Steam Turbine ..........cccceceevienenenincnennnne. 554
Guk Chol Jun, Michal Kolovratnik, Vaclav Petr, Michal Hoznedl, Jakub Viasak

Numerical Analyses for Design and Performance Prediction of Steam Turbine Axial Exhaust Hood.............. 563
Isacco Rafanelli, Antonio Andreini, Lorenzo Arcangeli, Sara Rizzi, Nicola Maceli, Tommaso
Diurno

Investigation of Liquid Film Atomization from the Trailing Edge of an Airfoil in a High-Speed
Flow- Effect of Trailing Edge TRICKNESS.....c..cceririiiiiiiiieieeeneece ettt 575
Safiullah, Vincent McDonell, Soichiro Tabata, Shigeki Senoo

Enhanced Constitutive Creep-Fatigue Model for Industry Using Neural Networks-Based Parameter
Identification and Implementation in FE-COde ..........cccccouiiiiiiiiiiiiiiiiceeereeeee et 587
Yevgen Kostenko, Konstantin Naumenko, Alexander Jahnke

Effect of Seawater Flow on Low-Pressure Steam Turbine Isentropic Efficiency and Exhaust
IMOISEUTE COMEEIIE ...ttt ettt ettt eb ettt ettt e bt bt eb b et e s e s b et e s bt sae e bt este st e e e benbesbeebeeneeane 598
Yahya Zafar, Muhammad Adnan Saroosh, Jalal Hunain Zia, Muhammad Azhar Janjua



Aeromechanical Test of a Newly Developed Low-Pressure Section for Variable Speed Application.............. 606
Lorenzo Arcangeli, Lorenzo Cosi, Jury Auciello, Marco Marrazzo, Lorenzo Miris, Emanuela
Gallo, Simone Conti

Aspects of Underwater Marine Steam Turbine Propulsion Application Benefiting from Gas
TUIDINES ...t h ettt h e bt b e a e s et e e s bt bt eb e eates b et et e sbeebeebeesten b et e besbeebeeneeaeenee 615
Alexander Mirzamoghadam

Experimental and Numerical Investigation of Blade Loading Influence on Aerodynamic Damping
10 AN AXIAL COMPIESSOT ...ttt sttt ettt et et st sttt e bt et et et e sbe bt e bt eaeee b et et e sbesae e bt ebeees et enbenbestesueeneenne 626
Toshihiko Azuma, Maiken Gunther, Daniel Nagel, Yuto Terauchi, Damian M. Vogt

Impact of Rotor-Rotor Interaction on the Mistuned Forced Response Prediction of an Embedded
Compressor Rotor: Effect of Sideband Travelling Wave Excitations and Random Mistuning ........................ 638
Shreyas Hegde, Huan-Min Shang

Improved Strain-Energy Based Mistuning Models - Part II: Understanding the Mistuned Blade
Response for a Non-Isolated Family of MOAES ..........coouiiiiiiiniiiiieieeeeeee e 650
Shreyas Hegde, Robert Kielb

The INFRa-Rig: Synchronous and Non-Synchronous Vibrations of an UHBR Fan at Clean and

CrOSSWING CONAITIONS ..vviiiiiiiiiiiiieeeee ettt e e e ettt e e e e e e eeaaeeeeeeeeesaaaeaeeeesesasataseeeesessasessseeseesssssasseeeeessssnrnnrees 661
Jan Goessling, Jonas Grubert, Patrick Brunow, Nick Gottschalk, Maximilian Mennicken,
Niklas Maroldt, Jens Friedrichs

Fan Flutter at Mild Wind Conditions at Sea-Level-StaticC .........cccooiriririniiieienee e 676
Venkata Y. T. Chennuru, Roque Corral, Fanzhou Zhao, Salvador Rodriguez-Blanco, Mehdi
Vahdati

A Parametric Study on the Influence of Acoustic Treatments in Fan Flutter............coccovevievieiininncnencnene. 691

Javier Gonzalez-Monge, Roque Corral, Mehdi Vahdati

Conceptual Comparative Study of the Flutter Vibration Amplitude of Unstable Aeronautical Fans
ANd LOW-Pressure TUIDINES .....cc.eeuiiuiiiiiierieiieiee ettt ettt b eae 705
Alvaro Escudero, Salvador Rodriguez-Blanco, Roque Corral, Mehdi Vahdati

Author Index





