
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 978-1-7138-5928-4 

26th International Compressor 
Engineering Conference at 
Purdue 2022 

West Lafayette, Indiana, USA 
10-14 July 2022 

 

 

 



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© (2022) by Purdue University 

All rights reserved. 

 

Printed with permission by Curran Associates, Inc. (2022) 

  

For permission requests, please contact Ray W. Herrick Laboratories 

at the address below. 

Ray W. Herrick Laboratories 

School of Mechanical Engineering 

Purdue University 

177 S. Russell Street 

West Lafayette, IN 47907-2099, USA. 

Phone:  +1 (765) 494-2132 

Fax:  +1 (765) 494-0787 

 

rhlab@ecn.purdue.edu 

 

 

Additional copies of this publication are available from: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY 12571 USA 

Phone:  845-758-0400 

Fax:      845-758-2633 

Email:   curran@proceedings.com 

Web:     www.proceedings.com 



TABLE OF CONTENTS 

 

Infrared-Thermography and Numerical Investigation of Conjugate Heat Transfer in Roots Blower .................. 1 

Brijeshkumar Patel, Sham Rane, Ahmed Kovacevic  

Evaluation of Oil Supply System for Rotary Compressor Using Two-Phase Flow Analysis ............................ 11 

Joon-Hyung Kim, Mun-Seong Kwon, Jae-Woo Park   

Updated Performance and Operating Characteristics of a Novel Rotating Spool Compressor .......................... 19 

Joe Orosz, Greg Kemp, Craig R. Bradshaw, Eckhard A. Groll  

Gas Leakages Measurement Method on Hermetic Reciprocating Compressor .................................................. 28 

Hüsnü Kerpicci, Çaglar Sahin, Aykut Bacak  

Quasi 1D Modelling of Conical Rotary Compressors ........................................................................................ 36 

Yang Lu, Ken Hoang, David Noake, Nicol Low  

Compressor Design Vs. Refrigerants Properties: What is the Main Influence on Compressor 

Efficiency?.......................................................................................................................................................... 44 

Dennis Roskosch, Cordin Arpagaus, Stefan Bertsch, André Bardow  

Experimental Investigation of Screw Compressor Clearance Monitoring Techniques ...................................... 54 

Thibault Tam, Ahmed Kovacevic, William J. Milligan, Tong Sun, Kenneth T. V. Grattan, 

Matthias Fabtan, Thibaud Plantegenet, Brijeshkumar Patel, Sankhyabrata Bandyopadhyay  

Modeling a Spool Compressor Using a Coupled Fluid and Solid Solver with Cut-Cell Based CFD 

Methodology with Adaptive Mesh Refinement ................................................................................................. 64 

Ameya Waikar, David Rowinski, Greg Kemp, Joe Orosz, Craig Bradshaw  

Simulation Technology of Evaluating Oil Circulation Rate with Particle Motion Analysis .............................. 74 

Tsutomu Nozaki, Kazuyuki Matsunaga  

Statistical Learning Performance Prediction Modelling Approach for a Carbon Dioxide Heat Pump 

Compressor ......................................................................................................................................................... 82 

Philip Venter, Martin Van Eldik, Roelof Coetzer  

The Optimization of the Inlet Diameter and the Filter of the Suction Muffler of the Hermetic 

Reciprocating Compressors ................................................................................................................................ 91 

Sarper Marasli, Semih Gürel, Ismail Yesilaydin   

Mechanistic Chamber Models: A Review of Geometry, Mass Flow and Heat Transfer Sub-Models ............... 98 

M. Mohsin Tanveer, Craig R. Bradshaw, Xin Ding, Davide Ziviani  

Development of Compact and High-Efficiency Scroll Compressor Using Shaft-through Hybrid 

Wrap ................................................................................................................................................................. 110 

Sangbaek Park, Cheolhwan Kim, Kangwook Lee, Yongkyu Choi, Jungsun Choi, Seheon Choi, 

Byeongchul Lee, Nara Han, Sungchoon Kim  

High Frequency Aerodynamic Noise Improvement of Variable Speed Scroll Compressor by 

Transient CFD Analysis ................................................................................................................................... 120 

Jiangbo Lin, Kang Zheng, Qingqing Rong, Liu Wang  

Development of Energy-Efficient Refrigeration Oil for Refrigerator Using R600a ........................................ 128 

Tomohiro Takaki, Tatsuki Nakajima, Makoto Ando, Fumiyuki Nara  



Terminal Arcing Forced Failure Test Design in Refrigerator Compressors ..................................................... 134 

Tugba Çetintürk, Oza N Kirdar, Müslüm Sinan Kök  

Reducing Compressor Vibrations by Load Torque Compensation from Acoustic Point of View ................... 140 

Anja Thielecke, Juergen Herbst, Johannes Huebel Wolfgang Friede, David Gaenzle, 

Maximilian Manderla, Stefan Becker  

Virtual Prototyping Methodology: Predicting Start Stop Movement of Pump Unit by Simulation ................. 149 

Blaz Terlevic, Norbert Nerpel, Denis Nikitin, Mattias Da Silva Castro  

CFD Study of the Internal Leakages of a Four-Intersecting-Vane Expander in Static Conditions .................. 159 

Anarghya Ananda Murthy, Alison Subiantoro  

Novel Radial Compliance Mechanism for the Scroll Compressor ................................................................... 169 

Kirill Ignatiev, Mikhail Antimonov, Michael Perevozchikov, John Fernandez  

Comparative Experimental Analysis of Different Compressor Capacity Modulation Strategies in 

R410A Chiller with Focus on Seasonal Performance ...................................................................................... 177 

Sugun Tej Inampudi, Francesco Botticella, Stefan Elbel 

Study of Charge Optimization and Compressor Modulation Strategies Effect on the Seasonal 

Performance in a R410A Chiller ...................................................................................................................... 187 

Sugun Tej Inampudi, Stefan Elbel 

Semi-Empirical Scroll Compressor Model with Optional Vapor-Injection ..................................................... 197 

Jan Christi, Fabian Schmidi, Konstantinos Stergiaropoulos, Stefan Bertsch  

Lessons Learned from the Modelling of a Novel Compressor-Expander ......................................................... 207 

Andy Pearsona, Jon Fentonb, Joe Subertb  

Mass Flow Rate Optimization of a Reciprocating Inverter Compressors Oil Pump with CFD 

Simulations ....................................................................................................................................................... 217 

Semih Gürel, Melih Özdilek, Mehmet Onur Dinçer  

Development and Experimental Validation of a Mechanistic Chamber Model of a Novel Peristaltic 

Compressor ....................................................................................................................................................... 228 

Mazharul Islam, Jeffery Nicholas, Craig R. Bradshaw  

Advanced Analysis of MEMS Accelerometers for Monitoring Reciprocating Refrigerant 

Compressors ..................................................................................................................................................... 238 

Franz Joseph Pal, Robin Langebach, Miroslav Andjelkovic, Tobias Pfliehinger, Ulf Ahrend, 

Ullrich Hesse  

3D Printed Turbine-Like Inserts as an Effective Pressure Pulsation Dampers in Positive- 

Displacement Compressors Manifolds ............................................................................................................. 250 

Przemyslaw Mlynarczyk, Damian Brewczynski, Joanna Krajewska-Spiewak, Pawel Lempa, 

Jaroslaw Bladek, Kamil Chmielarczyk  

Reed Valves’ Impact Velocity Measurements on Working Compressors ........................................................ 259 

Paulo Martins  

Computational Model of Start-Up Process for Reciprocating Compressors .................................................... 267 

Eduardo P. Falcetti, Tiago F. Botega, Luben Cabezas-Gomez  

Quantitative Comparison of the Performance of Vapor Compression Cycles with Various Means of 

Compressor Flooding ....................................................................................................................................... 277 

Amjid Khan, Craig R. Bradshaw  



3D Conjugate Heat Transfer Modelling of E-Compressor ............................................................................... 288 

Abhishek Ballani, Mingyuan Tao, Chiranth Srinivasan, Haiyang Gao, Dipak Maiti, Sujan 

Dhar  

Mathematical Model for the Mechanical Losses and Validation Experiments ................................................ 299 

Atacan Oral, Ismail Lazoglu, Hüsnü Kerpiççi, Seçkin Tüysüz  

Numerical and Experimental Investigation of the Cylinder Inlet Temperatures for Different Designs 

of the Suction Line of a Hermetic Reciprocating Compressor ......................................................................... 308 

Julian Graf, Jan Tuhovcak, Ricardo D’Agnoluzzo Brancherd  

Design of a Two-Phase Reciprocating Expansion Test-rig for Model Validation ........................................... 318 

Xander Van Heule, Elias Vieren, Michel De Paepe, Steven Lecompte  

Experimental Investigation of Liquid Slugging in the Suction Mufflers of Hermetic Reciprocating 

Compressors ..................................................................................................................................................... 328 

Teo B Balconi, Tadeu T Rodrigues, Cesar J Deschamps  

Numerical Analysis of Journal Bearing in Rotary Compressor ........................................................................ 338 

Jeong-Bae Lee  

Experimental Investigation of a Screw Spindle Vacuum Pump at Sub-Atmospheric Discharge 

Pressures ........................................................................................................................................................... 348 

Thomas Werner Moesch, Paul Gustav Lemke, Konrad Klotsche, Ullrich Hesse  

Numerical Investigation of Pressure Losses and Its Effect During Intake in a Steam Wankel 

Expander ........................................................................................................................................................... 357 

Auronil Mukherjee, Satyanarayanan Seshadri  

Modeling and Performance Evaluation of Rotary Compressor and Air-Conditioning System Using 

Low GWP Refrigerants .................................................................................................................................... 367 

Hana Sano, Eriko Urasaki, Tao Lyu, Jongsoo Jeong, Kenji Tojo, Yonezou Ikumi, Hiroo 

Nakamura, Seiichi Yamaguchi, Kiyoshi Saito  

The Effect of the Thickness of the Lower Raceway, the Thickness, and Material of the Third 

Raceway of the Bearing Set on the Efficiency of a Reciprocating Compressor. .............................................. 375 

Umar Ul Haque, Tolga Çetin, Özgür Yalçin  

Suction Valve Design Optimization to Improve Reliability ............................................................................. 382 

Sehnaz Ektas, Haluk Arda Avci  

Comparison of Low-Cost Detection Methods for Liquid Refrigerant Flow at Compressor Inlet .................... 389 

Robin Langebach, Miroslav Andjelkovic, Tobias Pfliehinger, Franz Joseph Pal  

CFD Approach to Optimize Discharge Flow Line of a Reciprocating Compressor ......................................... 400 

Sehnaz Ektas, Murat Piri   

Optimization of Intermediate Discharge Valve Positions in a Scroll Compressor with Deep 

Reinforcement Learning ................................................................................................................................... 406 

Janggon Yoo, Taekyeong Jeong, Daegyoum Kim  

Development of Experimental Test Rig for Internally Geared Screw Compressors ........................................ 416 

Aleksander Krupa, Ahmed Kovacevic, Matthew Read  

A Novel Experimental Rig to Investigate the Effect of the Refrigerant on the Oil Supply of a 

Variable Capacity Reciprocating Compressor .................................................................................................. 426 

Vitor M. Braga, Cesar J. Deschamps  



A Critical Analysis of the Characterization of Reciprocating Compressors Energy Consumption .................. 433 

Javier Marchante-Avellaneda, Emilio Navarro-Perts, Jose M. Corberan, Som S. Shrestha  

Evaluation and Quantification of Semi-Empirical Compressor Model Predictive Capabilities Under 

Modulation and Extrapolation Scenarios .......................................................................................................... 443 

Kalen S. Gabel, Craig R. Bradshaw  

Improving Lifetime of Domestic Compressor Subjected to Repetitive Internal Stresses ................................. 454 

Seong-Woo Woo, Dennis L. O’Neal, Yimer Mohammed Hassen  

Hermetic Reciprocating Compressor Simulation Using a Multi-Physics Platform .......................................... 464 

Maitê C. De Araújo, Jan Tuhovcák, Ricardo D. Brancher, Thiago Dutra  

Evaluation of the Lubrication Regime for Rotary Compressors. Influence of Thermal Expansions 

on the Minimum film Thickness. ...................................................................................................................... 474 

Jordi Vera, Eugenio Schillaci, Joaquim Rigola  

Optimal Spool Compressor Aspect Ratio for R134a and R1234z(E) ............................................................... 484 

M. Mohsin Tanveer, Craig R. Bradshaw, Joe Orosz, Greg Kemp  

Optimization of the Pre-Outlet and Main-Outlet Bores in Scroll Compressors ............................................... 494 

Rico Baumgart, Joerg Aurich  

A Proposal of Graphing Methods for Improved Compressor Test Data Evaluation ........................................ 504 

Lars Sjoholm, Young Chan Ma, Bruce Wynn  

Experiment Design for Investigations on Noise Generated by Discharge Refrigerant Gas Pulsations 

in Hermetic Compressors ................................................................................................................................. 514 

Yidan Cui, Dazhuang He, Davide Ziviani, Yangfan Liu  

Calculation of Internal Flow in a Compressor with Valve Motion................................................................... 523 

Shinichi Kawabata, Ryohei Deguchi, Hideki Matsuura  

Health Management System for Compressors in Hydrogen Refueling Stations Based on Non-

Destructive Fault Diagnosis Method ................................................................................................................ 531 

Xueying Li, Xueyuan Peng, Da Chen, Xiaohan Jia  

A Low-Cost Photoelectric System to Measure Valve Displacement in Reciprocating Type 

Compressors ..................................................................................................................................................... 541 

Anjum Naeem Malik, Pouya Pashak, Ismail Lazoglu, Çaglar Sahin   

Numerical Study of the Aerodynamic Noise and Vibration Due to Pulsive Discharge Gas Jet in 

Hermetic Compressors ..................................................................................................................................... 551 

Dazhuang He, Yidan Cui, Davide Ziviani, Yangfan Liu  

Numerical Prediction of Gas Pulsation in a Scroll Compressor Using 1-D Modeling: A Validation 

Study Based on AHRI Standard 530-2011 ....................................................................................................... 561 

Srinivasan Ramalingam, Adam D’Amico, Miles Strand, Michael Rutan, Gautham 

Ramchandran  

A Sound Reduction Solution of Rotary Compressor by Experimental Source Analysis .................................. 570 

Masaya Ichihara, Takeshi Chinen, Takuya Hirayama, Hisataka Kato  

Lab Testing of a Retrofitted CO2 Booster Rack with Transcritical Scroll Compressors Featuring 

Dynamic Vapour Injection ............................................................................................................................... 580 

Rémi Dickes, Cédric De José, Javier Vega, Eric Winandy   



Performance Evaluation of Swing and Scroll Compressors Using Low GWP Refrigerant ............................. 590 

Daisuke Okamoto, Yohei Nishide, Hideki Matsuura 

Swing Compressor with Injection Mechanism that Realizes High Heating Capacity at Low Outside 

Air Temperatures .............................................................................................................................................. 596 

Ryosuke Wada, Emu Tokuda, Kouichi Irikawa, Yuya Sunahara, Yukihiro Inada, Chihiro 

Endo, Masanori Yanagisawa  

Experimental Investigation of the Effect of Oil Injection Flow Rate on the Performance of Oil-

Injected Twin-Screw Compressor .................................................................................................................... 604 

Sagar Dundagekar, Suraj Abdan, Ashish Munde, Sumit Patil, Neeraj Asati  

Initial Design and Experimental Results of a Novel Near-Isothermal Compressor for Heat Pump 

Applications...................................................................................................................................................... 614 

Stephen Kowalski, Joe Rendall, Ahmad Abuheiba, Praveen Cheekatamarla, Anthony Gehl, 

Ayyoub Momen, Kashif Nawaz  

Training Neural Networks to Predict the Energy Efficiency of Screw Rotor Profiles ...................................... 624 

Sumit Patil, Sathiskumar Ponnusami, Ahmed Kovacevic, Neeraj Asati   

Development of Twin-Screw Steam Compressor with Water Sealing ............................................................. 632 

Bin Hu, Hong Cai, Di Wu, Junyu Liang, R. Z. Wang 

An Improved Mass Flow Rate Prediction Method for Rolling Piston Compressors ........................................ 640 

Cheng-Yi Lee, Yunho Hwang, Scott Shaffer  

Coupled Design of High-Speed Motor Drive and Shaped Optimized Compressor Systems ........................... 650 

Xin Ding, Carlos Castillo, Matthew Dickerson, Steven Pekarek, Davide Ziviani  

Near Isothermal Steam Compressor for Jaggery Making ................................................................................. 660 

Milind V Rane, Arun M Jha, Aditya M Rane 

Study of High-Performance Engineering Polymers Applied in Reciprocating Hermetic 

Refrigeration Compressors – Part 2: Extension to New Components & Experimental Validation .................. 670 

Mohammad Qasim Shaikh, Patrick Kunc, Roger Nelson, Laurent Hazard, Philippe Martin, 

Celso Kenzo Takemori, Edmar Baars, Luis Miguel Valdes Lopez, Gustavo Rafael Bernardes 

Basic Study on Application of Magnetic Nano-Oil to Scroll Compressor ~ Measurement of Friction 

and Leakage ~................................................................................................................................................... 681 

Takanobu Kikuchi, Masaaki Motozawa, Mitsuhiro Fukuta 

Designing a Condense-Air Separator for a Double-Stage Oil Injected Screw Compressor and 

Verification by Two-Phase Discrete Phase Modelling CFD Analysis ............................................................. 691 

Bugrahan Bahadir, Hükümran Selim Ertürk, Sinan Pisirici  

Vibration Mount Optimization of Two-Stage Screw Compressors with Harmonic Analysis .......................... 701 

Hükümran Selim Ertürk, Bugrahan Bahadir, Sinan Pisirici  

Development and Application of Accelerated Life Test Cycles for Performance Degradation 

Studies on Water-Cooled Variable-speed Screw Compressor Chillers ............................................................ 708 

Andreas J. Hoess, Davide Ziviani, Eckhard A. Groll, James E. Braun  

Modeling and Simulation of a Two-Phase Scroll Compressor ......................................................................... 718 

Nicolas Leclercqi, Vincent Lemorti  

Epitrochoidal Gerotor Profiles with Asymmetric Lobes .................................................................................. 728 

Matthew Read  



Dynamic Simulation of a Demethanizer Compression Unit ............................................................................. 738 

Mahshid Zaresharif, Jafar Hooshmand  

Transient Analysis of Startup Characteristics of a Water-Lubricated Twin-screw Air Compressor 

System .............................................................................................................................................................. 753 

Yishuang Liu, Chuang Wang, Xinzhong Liao, Ziwen Xing  

Experimental Quantification of the Thermodynamic and Mechanical Losses of an Oil-Injected and 

Economized 4/6 Twin-screw Compressor ........................................................................................................ 763 

Haotian Liu, Eckhard A. Groll, Davide Ziviani 

Rotordynamics and Fatigue Analyses of a Twin-Screw Compressor with 4-6 Configuration and 

Internal Cooling Channels ................................................................................................................................ 774 

Abhignan Saravana, Haotian Liu, Nick Able, James Collins, Eckhard A. Groll, Davide Ziviani 

Circuit Techniques for Thermodynamic Analysis ............................................................................................ 784 

Noori Kimi, Jont B. Allen 

Author Index 

 




