
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-61738-848-4 

13th International Symposium on 
Transport Phenomena and 
Dynamics of Rotating Machinery 
2010 
 
(ISROMAC-13) 

Honolulu, Hawaii, USA 
4-7 April 2010 

 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2010) by ISROMAC-13 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2010) 
  
For permission requests, please contact ISROMAC-13 
at the address below. 
  
ISROMAC-13 
c/o Professor Toshinori Watanabe 
Department of Aeronautics/Astronautics 
University of Tokyo, 7-3-1 Hongo 
Bunkyo-Ku, Tokyo 113-8656 Japan 
 
 
Phone:  81 3 5841-6584 
Fax:  81 3 5841-6622 
 
watanabe@aero.t.u-tokyo.ac.jp 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

[A-1] CAVITATION AND TWO-PHASE FLOW 1 
 
Experimental Study of Cavitating Flow in Flat Plate Cascades with/without Tip Clearance ......................................... 1

Satoshi Watanabe, Takanari Suefuji, Atsumu Ikeda, Akinori Furukawa 
 

A Multi-Phase CFD Framework for Predicting Performance of Marine Propulsors...................................................... 7
Sung-Eun Kim, Seth Schroeder, Hrvoje Jasak 

 

Simulation of Multistage Radial Pump for Two-Phase Flow Water-Air ........................................................................ 16
Carlos Moreno, Miguel Asuaje, Frank Kenyery, Jesús De Andrade, Andres Tremante 

 

Experimental Characterization and Modelling of a Cavitating Centrifugal Pump Operating in Fast 
Start-up Conditions ............................................................................................................................................................. 22

S. Duplaa, O. Coutier-Delgosha, A. Dazin, G. Bois, G. Caignaert 

 
[A-2] CAVITATION AND TWO-PHASE FLOW 2 
 
Analysis of Acoustic Cavitation Surge in a Rocket Engine Turbopump......................................................................... 30

Hideaki Nanri, Hiroki Kannan, Naoki Tani, Yoshiki Yoshida 
 

Influence of Thermodynamic Effect on Blade Load in a Cavitating Inducer................................................................. 36
Kengo Kikuta, Noriyuki Shimiya, Tomoyuki Hashimoto, Mitsuru Shimagaki, Hideaki Nanri, Yoshiki Yoshida 

 

Flow Instabilities on a Three Bladed Axial Inducer at Variable Tip Clearance ............................................................ 42
Lucio Torre, Giovanni Pace, Piero Miloro, Angelo Pasini, Angelo Cervone, Luca D’Agostino 

 
[A-3] CAVITATION AND TWO-PHASE FLOW 3 
 
Sheet/Cloud Cavitation Revisited ....................................................................................................................................... 50

Roger E. A. Arndt 
 

Investigation of Velocity in Cavitating Flow by Ultra Fast X-Ray Imaging ................................................................... 59
O. Coutier-Delgosha, A. Vabre, M. Hocevar, A. Dazin, M. Gmar, K. Fezzaa, W-K. Lee 

 

Measurement of the Speed of Sound in Cavitating Flows ................................................................................................ 66
Hiva Shamsborhan, O. Coutier-Delgosha, G. Caignaert, Fadi Abdel Nour 

 
[A-4] TURBINE 1 
 
Dynamic Behaviour of Reversible Pump-Turbines in Turbine Mode of Operation ...................................................... 74

Torbjørn K. Nielsen, Grunde Olimstad 
 

Pressure Measurements in the Spiral Casing of a Kaplan Turbine Model..................................................................... 79
P. P. Jonsson, M. J. Cervantes 

 

LDA Measurements in a Kaplan Spiral Casing Model .................................................................................................... 85
B. G. Mulu, M. J. Cervantes 

 

Optimal Design for a Floodgate-Type Small Hydro Turbine........................................................................................... 93
Nam-Chul Paik , Jae-Young Lee, Youn-Jea Kim 

 

Data Analysis From Onboard Francis Model Runner Pressure Measurements ............................................................ 98
Einar Kobro, Torbjørn K. Nielsen, Ole G. Dahlhaug 

 
[A-5] TURBINE 2 
 
A Three-Dimensional Inverse Method Based on Load Control for Radial Inflow Turbine Impeller ........................ 104

Ren Dai, Liu Chen, Kangmin Chen 
 

Effects of Flow Incidence on the Aerodynamic Performance of a Two Dimensional Steam Turbine 
Stator Blade Cascade......................................................................................................................................................... 109

Hicham A. Chibli, M. T. Schobeiri 
 

Numerical Investigation of the Internal Flow in a Banki Turbine. Comparison with Experimental 
Results................................................................................................................................................................................. 117

Jesús De Andrade, Christian Curiel, Frank Kenyery, Orlando Aguillón, Auristela Vásquez, Miguel Asuaje 
 



Prediction of Wind Turbine Characteristics by Practical CFD Simulation Using a Few Grid Points ....................... 127
Masami Suzuki 

 

Advanced Design of Vertical Axis Wind Turbine in Urban Environment ................................................................... 133
Ion Paraschivoiu, Norbert Voutthi Dy, Marius Paraschivoiu, Vimal Kumar 

 
[A-6] COMPRESSOR FLOW INSTABILITY AND CONTROL 1 
 
Axisymmetric Casing Optimization for Transonic Compressor Rotors ....................................................................... 139

Georg Kröger, Christian Voß, Eberhard Nicke 
 

Recirculation of Bleed Air for Active Compressor Stabilization ................................................................................... 148
Stefan Bindl, Bastian Muth, Reinhard Niehuis 

 

Aerodynamic Study of Circumferential Grooves in a Transonic Axial Compressor................................................... 158
Chunill Hah, Martin Mueller, Heinz-Peter Schiffer 

 
[A-7] COMPRESSOR FLOW INSTABILITY AND CONTROL 2 
 
Numerical Analysis of the Effects of Rotor Tip Injection on Axial Compressor Aerodynamics and 
Performance ....................................................................................................................................................................... 166

Jan-Christoph Haag, Peter Jeschke 
 

CFD Study on an Air Injection System for Active Compressor Stabilisation .............................................................. 176
Bastian Muth, Stefan Bindl, Reinhard Niehuis 

 

Experimental Study of the Compressor Surge ................................................................................................................ 184
Michel Toussaint, Chiheb Elkamel, Pierre Aumoite 

 
[A-8] FAN AERODYNAMICS 
 
Effect of Inlet Geometry on Fan Characteristics in a Small Axial Fan ......................................................................... 191

Norimasa Shiomi, Yoichi Kinoue, Toshiaki Setoguchi 
 

Investigation of the Flow Generated by an Axial 3-Blade Fan....................................................................................... 198
Franck Pérot, Min-Suk Kim, Stéphane Moreau, Douglas Neal 

 

Investigation of Performance Improvements of a Cross-Flow Fan ............................................................................... 205
S. M. Cordero, G. V. Hobson, A. J. Gannon 

 

Performance Investigations of Sirocco Fans by Means of Computational Fluid Dynamics ........................................ 216
Adam Stuchlik, Stefan Frank, Paul-Uwe Thamsen 

 

Design Optimization of a Volute Casing in a Centrifugal Fan Installed in a Refuse Collecting System .................... 222
Choon-Man Jang, Sang-Ho Yang 

 
[B-1] DUCT AND NOZZLE 
 
Automated Optimization of a Double S-Shaped Inlet for Minimum Loss and Reduced Sight onto the 
Engine Face ........................................................................................................................................................................ 229

Ulrich Siller, Christian Voss 
 

Swirl Effect on the Flow Field in a Bent Duct ................................................................................................................. 238
U. Roh, J. H. Im, S. J. Song 

 

Hysteresis Phenomenon of Shock Wave in a Supersonic Nozzle ................................................................................... 245
Toshiaki Setoguchi, Shigeru Matsuo, Miah Md. Ashraful Alam, Norimasa Shiomi, Heuy Dong Kim 

 

Kinematic Analysis and Digital Visualization of Secondary Flow in Curved Square Passage.................................... 251
Qing-Long Liu, Bin Dai, Ren Dai, Kang-Min Chen 

 
[B-2] MONITORING AND CONTROL 
 
Validation of Operational Gas Turbine Data Using a Model Based Approach............................................................ 257

M. Zwingenberg, F.-K. Benra, K. Werner 
 

Remote Sensing Technique for Aero Engine Emission Certification and Monitoring. The 
AEROTEST-Project.......................................................................................................................................................... 267

Ralf Kurtenbach, Klaus Brockmann, Herwart Hönen, Klaus Schäfer, Peter Wiesen 
 

Effect of an Oil Separator on the Behavior of Refrigeration Oil in Air-Conditioning Systems .................................. 273
Hyun-Seok Shin, Deock-Kyu Lee, Youn-Jea Kim 

 



[B-3] AERODYNAMIC COMPONENTS 
 
Development of a LDA Endoscope for Determination of the Velocity Within Shrouded Rotor Blades..................... 279

D. Bohn, Stephan Schwab, Michael Sell 
 

Grooved Blades in Unshrouded Impellers Experimental and Numerical Investigations ............................................ 286
Friedrich Fröhlig, Maximilian Titzschkau, Saban Caglar, Martin Gabi 

 

Study on the Flow Behaviour of Supersonic Microjets................................................................................................... 294
Miah Md. Ashraful Alam, Shigeru Matsuo, Toshiaki Setoguchi 

 

Encounters with Vortices in a Turbine Nozzle Passage.................................................................................................. 302
J. P. Gostelow, A. Mahallati, W. E. Carscallen, A. Rona 

 
[B-4] ROTOR-STATOR INTERSECTION 
 
Semi- Analytical Prediction of Stator Vane Pressure Distribution Due to Rotor Wake Turbulence ......................... 310

Hélène Posson, Stéphane Moreau 
 

Comparison of Analytical and Numerical Predictions of Stator Vane Pressure Distribution Produced 
by Mean Rotor Wake Impingement................................................................................................................................. 315

Hélène Posson, Frédéric Sicot, Stéphane Moreau, Nicolas Gourdain 
 

Characterizing Rotor Stator Interaction Pressure Source Terms Using Experimentally Obtained 
Wake Flow Fields............................................................................................................................................................... 323

Morten Kjeldsen, Bjarte G. Seim, Angelica Knuts, Roger E. A. Arndt 
 

On Numerical and Analytical Modelling of Flow Behaviour in a Rotor-Stator System without 
Superposed Flow: Experimental Comparison................................................................................................................. 330

Fadi Abdel Nour, Roger Debuchy, G. Bois, Hassan Naji 

 
[B-5] CENTRIFUGAL COMPRESSOR 
 
Rotating Instabilities in a Radial Vaneless Diffuser........................................................................................................ 338

A. Dazin, G. Cavazzini, G. Pavesi, P. Dupont, G. Ardizzon, G. Caignaert, G. Bois 
 

Artificial Neural Network Assisted Optimization of a Centrifugal Compressor Using Evolutionary 
Algorithms.......................................................................................................................................................................... 344

René Meier, Franz Joo 
 

Tip Clearance Effect on the Flow Field Within a High-Pressure Centrifugal Compressor ........................................ 351
N. Buffaz, I. Trébinjac 

 

Flow Behavior with Flow Rate Variation in Vaneless Diffuser of Centrifugal Compressor ....................................... 360
Kyung Jun Kang, You Hwan Shin, Kwang Ho Kim, Yoon Pyo Lee 

 

Performance Enhancement of a Centrifugal Compressor Impeller through Optimization Techniques.................... 366
Jin-Hyuk Kim, Jae-Ho Choi, Kwang-Yong Kim 

 
[B-6] PUMP 1 
 
Numerical and Experimental Investigation of the Flow in the Side Cavities of a Centrifugal Pump......................... 372

Björn-Christian Will, F.-K. Benra, Hans-Josef Dohmen 
 

Flow Distribution in Shroud Clearance of Single Vane Pumps ..................................................................................... 381
P. U. Thamsen, T. Bubelach, T. Pensler 

 

Time–Frequency Characterization of a Rotating Multi-Lobes Pressure Fluctuation in a Centrifugal 
Vaned Pump: Experimental Investigation....................................................................................................................... 387

G. Pavesi, G. Cavazzini, G. Ardizzon 

 
[B-7] PUMP 2 
 
Miniaturized High Speed Motor Coolant Pumps............................................................................................................ 395

S. Bischoff, G. Kosyna 
 

Scaling Friction and Inertia Losses for the Performance Prediction of Turbomachines............................................. 401
Peter F. Pelz, Michael Heß 

 

CFD Modeling of Discrete Phase Mixing in a Pump Flow ............................................................................................. 406
Mikhail P. Strongin 

 

 



[B-8] SEAL AND BEARING 
 
Off-Design Performance of Finger Seal Lift Pads........................................................................................................... 411

David P. Fleming 
 

Magnetic Bearings for Smart Aero Engines .................................................................................................................... 417
Karl-Helmut Becker 

 

A Component Level Test Rig for Dynamic Characterization of Oil Lubricated Bearings Using 
Different Input Excitations ............................................................................................................................................... 423

Adolfo Delgado, Bugra Ertas, Michael Drexel, Giuseppe Vannini, Lorenzo Naldi 
 

Bifurcations of Rotors Supported by Plain Hydrodynamic Bearings ........................................................................... 430
Aydin Boyaci, Wolfgang Seemann, Carsten Proppe 

 

Numerical Approach to Study the Influence of Honeycomb Facings on the Temperature Distribution 
of Labyrinth Seals.............................................................................................................................................................. 439

Tina Weinberger, Klaus Dullenkopf, Hans-Jörg Bauer 

 
[C-1] HEAT TRANSFER 1 
 
Experimental Investigation on Heat Transfer and Pressure Drop in a Ribbed Roughened Leading 
Edge Cooling Channel ....................................................................................................................................................... 448

N. Domaschke, J. V. Wolfersdorf, K. Semmler 
 

Numerical Predictions of Fluid Flow and Heat Transfer in a Rotating Engine-Similar Two-Pass 
Internal Cooling Channel With Smooth and Ribbed Walls ........................................................................................... 457

M. Schüler, H.-M. Dreher, M. Elfert, S. O. Neumann, B. Weigand 
 

An Integrated Approach to the Calculation of Grid-Sheets for Steam Turbine Cooling ............................................ 469
D. Bohn, R. Krewinkel, Chr. Rakut G. Laschet, S. Rex 

 

On the Assumption of Transient 1D Heat Conduction in Walls with Convective Heat Transfer – 
Analytical Methods and Limitations ................................................................................................................................ 477

Bernhard Kobiela, Diane Lauffer, B. Weigand 

 
[C-2] HEAT TRANSFER 2 
 
Conjugate Calculation of Steam-Cooled Intermediate Pressure Steam Turbines with a Live Steam 
Temperature of 720ºC ....................................................................................................................................................... 485

D. Bohn, D. Wendland 
 

Numerical Investigation of the Cooling Film Development on a Film- and Effusion-Cooled Blade........................... 493
D. Bohn, R. Krewinkel, D. Wendland 

 

Influence of Coolant Density on Turbine Blade Suction Side Film-Cooling Using Pressure Sensitive 
Paint Technique ................................................................................................................................................................. 502

Diganta P. Narzary, Kuo-Chun Liu, Je-Chin Han 
 

Heat Transfer Characteristics of Inclined Pin-Fin Channels with a Wavy Endwall ................................................... 510
Hideki Moriai, Yoshiaki Miyake, Kenichiro Takeishi, Yutaka Oda, Yusuke Motoda 

 
[C-3] NOISE 
 
Analytical Modeling of the Potential-Interaction Noise of a Rotor Due to a Downstream Rod .................................. 516

Michel Roger 
 

Grasp of Noise Sources Generated from Propeller Fan by Using Near-Field Acoustic Holography.......................... 523
Seiji Nakashima, Koji Kise 

 
[C-4] ROTOR DYNAMICS AND AEROMECHANICS 1 
 
Using Operational Modal Analysis to Determine Rotordynamic Modes ...................................................................... 527

Martin Karlsson, Henrik Samuelsson, Magnus Karlberg 
 

Dynamics of Rotor Systems with Clearance and Weak Pedestals in Full Contact....................................................... 531
Magnus Karlberg, Martin Karlsson, Lennart Karlsson, Mats Näsström 

 

Effects of Shaft Flexibility and Gyroscopic Coupling on Instability Threshold Speeds of Rotor-
Bearing Systems ................................................................................................................................................................. 537

Jean-Claude Luneno, Jan-Olov Aidanpää , Rolf Gustavsson 
 



Model-Based Identification of Unbalance and Angular Misalignment in a Rotor System .......................................... 544
Benjamin Heckmann, Lucas Ginzinger, Heinz Ulbrich 

 
[C-5] ROTOR DYNAMICS AND AEROMECHANICS 2 
 
Linear and Nonlinear Frequency Characteristics of Rotating Discs ............................................................................. 551

Stanley G. Hutton, Ramin M. H. Khorosany 
 

Resonance and Stability of Stationary Solutions in Linear Systems of Rotating Machinery with 
Periodic Parameter Variations and External Excitation................................................................................................ 558

Hartmut Hetzler 
 

Transient Steam Flow Simulation in a Low Pressure Turbine Portion for a Blade Fatigue Analysis........................ 565
Henrique Carlos Monteiro, Leonardo Paes Rangel, Antonio Fabio Carvalho Da Silva, José Carlos Pereira, 
Edison Da Rosa, Helder Bindewald, Luiz Augusto De Mello Torres 

 

Finite Volume Method for the Fluid-Structure Interaction in Real Life Applications ................................................ 571
Benedikt Flurl, Mathias Bogner, Rudolf Schilling 

 
[C-6] COMBUSTION TECHNOLOGY 1 
 
Structure and Acoustic Analysis of a Gas Turbine Matrix Burner ............................................................................... 578

D. Bohn, J. F. Willie 
 

Particulate Emissions Hazards Associated With Fueling Heat Engines ....................................................................... 587
R. C. Hendricks, D. M. Bushnell 

 

Engine Downsizing by Gasoline Direct Injection and Turbocharging .......................................................................... 595
Ulrich Spicher, Fatih Sarikoc 

 
[C-7] COMBUSTION TECHNOLOGY 2 
 
Computational Analysis of Dynamic SPK(S8)-JP-8 Fueled Combustor-Sector Performance .................................... 603

R. Ryder, R. C. Hendricks, M. L. Huber, D. T. Shouse 
 

A Very Large Eddy Simulation of the Non-Reacting Flow in a Single-Element Lean Direct Injection 
Combustor Using PRNS with a Nonlinear Subscale Model ........................................................................................... 616

Nan-Suey Liu, Tsan-Hsing Shih 
 

Effects of Nozzle Inner Flow on Liquid Sheet Dynamics and Primary Atomization ................................................... 623
Chihiro Inoue, Toshinori Watanabe, Takehiro Himeno, Seiji Uzawa 

 
[C-8] ALTERNATIVE FUELS 
 
Aviation Fueling: A Cleaner, Greener Approach ........................................................................................................... 631

R. C. Hendricks, D. M. Bushnell, D. T. Shouse 
 

Alternate-Fueled Combustor-Sector Performance: Part A: Combustor Performance; Part B: 
Combustor Emissions ........................................................................................................................................................ 641

D. T. Shouse, C. Neuroth, R. C. Hendricks, A. Lynch, C. Frayne, J. S. Stutrud, E. Corporan, T. Hankins 
 

Control System Modifications for a Hydrogen Fuelled Gas-Turbine ........................................................................... 665
S. Boerner, H. H.-W. Funke, P. Hendrick, E. Recker 

 

Atmospheric and Soil Carbon and Halophytes ............................................................................................................... 671
R. C. Hendricks, D. M. Bushnell 

 

Author Index 
 
 
 
 
 
 
 
 
 
 
 
 
 




