10th International Conference on
Compressors and Their Systems
2017

IOP Conference Series: Materials Science and Engineering
Volume 232

London, United Kingdom
11 — 13 September 2017

ISBN: 978-1-5108-4775-0
ISSN: 1757-8981



Printed from e-media with permission by:
Curran Associates, Inc.

57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2017) by the Institute of Physics
All rights reserved. The material featured in this book is subject to
IOP copyright protection, unless otherwise indicated.

Printed by Curran Associates, Inc. (2017)

For permission requests, please contact the Institute of Physics
at the address below.

Institute of Physics

Dirac House, Temple Back
Bristol BS1 6BE UK

Phone: 44117 929 7481
Fax: 44117920 0979

techtracking@iop.org

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

Volume 232

10th International Conference on Compressors and their Systems
11-13 September 2017, City, University of London, United Kingdom

Accepted papers received: 17 August 2017
Published online: 6 September 2017

Preface

011001
OPEN ACCESS
International Conference on Compressors and their Systems

011002
OPEN ACCESS

Sponsors

011003
OPEN ACCESS
Conference Committees

011004
OPEN ACCESS
Scientific Review Committee 2017

011005
OPEN ACCESS
Peer review statement

Keynote

012001
OPEN ACCESS
New concept single screw compressors and their manufacture technology

Q Feng, F Liu, L Chang, C Feng, C Peng, J Xie and M van den Broek.....1



Reciprocating Compressors

012002
OPEN ACCESS
Thermal and Fluid Mechanical Investigation of an Internally Cooled Piston Rod

K Klotsche, C Thomas and U Hesse.....10

012003

OPEN ACCESS

Characterization and Performance Testing of Natural Gas Compressors for Residential
and Commercial Applications

Xinye Zhang, Eckhard A. Groll and Dylan Bethel.....20

012004
OPEN ACCESS
Novel Long Stroke Reciprocating Compressor for Energy Efficient Jaggery Making

M V Rane and D B Uphade.....30

012005

OPEN ACCESS

Investigation on the variation of pressure in the cylinder of the refrigerator compressor
based on FSI model

Zhilong He, Zhifang Jian, Tao Wang, Dantong Li and Xueyuan Peng.....40

012006

OPEN ACCESS

Numerical analysis of gas leakage in the piston-cylinder clearance of reciprocating
compressors considering compressibility effects

V M Braga and C J Deschamps.....49

012007
OPEN ACCESS
Comprehensive model of a hermetic reciprocating compressor

B Yang, D Ziviani and E A Groll.....58



012008
OPEN ACCESS
Comprehensive 3D-elastohydrodynamic simulation of hermetic compressor crank drive

S Posch, J Hopfgartner, E Berger, B Zuber, R Almbauer and P Schollauf.....68

012009
OPEN ACCESS
Determination of the oil distribution in a hermetic compressor using numerical simulation

S Posch, J Hopfgartner, E Berger, B Zuber, R Almbauer and P Schollauf.....77

012010
OPEN ACCESS
A conjugate heat transfer analysis of a hermetic reciprocating compressor

M DINCER, K SARIOGLU and H GUNES.....86

012011
OPEN ACCESS
Heat Transfer Simulation for Reciprocating Compressor with Experimental Validation

Ruixin Zhou, Bei Guo, Xiaole Chen, Jinliang Tuo, Rui Wu, Fabian Fagotti, Yali Zhao,
Song Yang and Bo Xu.....96

012012

OPEN ACCESS

Acoustical contribution calculation and analysis of compressor shell based on acoustic
transfer vector method

Xiaol Chen, Bei Guo, Jinliang Tuo, Ruixin Zhou and Yang Lu.....106

012013
OPEN ACCESS
Pulsation damping of the reciprocating compressor with Helmholtz resonator

W Wang, Y Zhang, Q Zhou, X Peng, J Feng and X Jia.....116



012014
OPEN ACCESS
Research on Noise Reduction of Reed Valves of a Hermetic Refrigerator Compressor

Zhilong He, Qian Chen, Dantong Li, Ju Wang, Pu Xia and Tao Wang.....128

012015
OPEN ACCESS
Dynamic analysis of the reciprocating compressor package on the offshore platform

Y Zhao, W Wang, Q Zhou, J Feng, X Jia and X Peng.....138

012016
OPEN ACCESS
Vibration analysis in reciprocating compressors

V Kacani.....147

Screw Compressors

012017

OPEN ACCESS

Application of numerical grid generation for improved CFD analysis of multiphase screw
machines

S Rane and A Kovacdevié.....157

012018
OPEN ACCESS
Energy potential of dual lead rotors for twin screw compressors

Matthias Utri and Andreas Briimmer.....167

012019
OPEN ACCESS
Research on the injected effect by the narrow-slit injection orifice in screw compressors

J Xie, J Feng, F Liu, C Peng and Q Feng.....177



012020
OPEN ACCESS
CFD simulation of a screw compressor with oil injection

Hui Ding and Yu Jiang.....185

012021

OPEN ACCESS

Use of CFD to predict trapped gas excitation as source of vibration and noise in screw
COMpressors

James Willie.....193

012022
OPEN ACCESS
Manufacturing method and performance assessment for variable lead vacuum rotors

C. S. Holmes, S Rane and X. Wang.....203

012023

OPEN ACCESS

Determining of actual profile clearances and screw compressor rotor positions depending
on working conditions

T N Mustafin, R R Yakupov, M S Khamidullin, I G Khisameev, L H Uybekova and O Y
Paranina.....211

012024
OPEN ACCESS
Statistical Capability Study of a Helical Grinding Machine Producing Screw Rotors

C. S. Holmes, M. Headley and P. W. Hart.....220

012025
OPEN ACCESS
Comparative study of bearing loads for different twin screw compressor rotor

configurations

D Buckney and C Anderson.....228



012026

OPEN ACCESS

Numerical investigation of flow characteristics in twin-screw pump under cavitating
conditions

D Yan, A Kovacevic, Q Tang and S Rane.....238

012027
OPEN ACCESS
Numerical Simulation of the Working Process in the Twin Screw Vacuum Pump

Yang Lu, Yu Fu, Bei Guo, Lijuan Fu, Qingqing Zhang and Xiaole Chen.....249

012028
OPEN ACCESS
A CFD study of Screw Compressor Motor Cooling Analysis

S Branch.....259

012029

OPEN ACCESS

Optimization analysis of the motor cooling method in semi-closed single screw
refrigeration compressor

Z L Wang, Y F Shen, Z B Wang and J Wang.....269

Valves

012030

OPEN ACCESS

Fully coupled fluid-structure interaction model of reed valves in a multi-cylinder
reciprocating piston compressor

F Xie, J Nieter, A Lifson, R Reba and V Sishtla.....279

012031
OPEN ACCESS
Investigations on pneumatically forced-actuated compressor valves

Christian Stockel, Christiane Thomas, Jorg Nickl and Ullrich Hesse.....289



012032
OPEN ACCESS
A fluid-structure interaction solver for the fluid flow through reed type valves

I Gonzélez, A Naseri, J Rigola, C D Pérez-Segarra and A Oliva.....298

012033
OPEN ACCESS
Stainless steel valves with enhanced performance through microstructure optimization

A A Barani, M Boukhattam, M Haggeney and S Giiler.....308

012034

OPEN ACCESS

Reduction of the suction losses through reed valves in hermetic reciprocating
COmpressors using a magnet coil

J Hopfgartner, S Posch, B Zuber, R Almbauer, K Krischan and S Stangl.....314

Turbocompressors

012035

OPEN ACCESS

Determination of Pressure Fluctuations in Rotor Bundle of Centrifugal Compressor at
Critical Conditions of Operation

V A Levashov and K Yu Lyubchenko.....324

012036
OPEN ACCESS
The numerical study of the rake angle of impeller blade in centrifugal compressor

A Drozdov and Y Galerkin.....334

012037
OPEN ACCESS

Onptimization of a centrifugal compressor impeller using CFD: the choice of simulation
model parameters

V V Neverov, Y V Kozhukhov, A M Yablokov and A A Lebedev.....345



012038

OPEN ACCESS

Numerical analysis of flow in a centrifugal compressor with circumferential grooves:
influence of groove location and number on flow instability

X Chen, G Qin, Z Ai and Y Ji.....355

012039
OPEN ACCESS
An alternative method for centrifugal compressor loading factor modelling

Y Galerkin, A Drozdov, A Rekstin and K Soldatova.....365

012040
OPEN ACCESS
2D and 3D impellers of centrifugal compressors — advantages., shortcomings and fields of

application

Y Galerkin, A Reksrin and A Drozdov.....376

012041

OPEN ACCESS

Improving of the working process of axial compressors of gas turbine engines by using
an optimization method

E Marchukov, I Egorov, G Popov, O Baturin, E Goriachkin, Y Novikova and D
Kolmakova.....387

012042

OPEN ACCESS

Development of the virtual experimental bench on the basis of modernized research
centrifugal compressor stage test unit with the 3D impeller.

A A Aksenov, A M Danilishin, A M Dubenko and Y V Kozhukov.....397

012043
OPEN ACCESS
Impact of inlet coherent motions on compressor performance

Jacopo Forlese and Giovanni Spoleti.....407



012044

OPEN ACCESS

Comparison of CFD-calculations of centrifugal compressor stages by NUMECA Fine
Turbo and ANSYS CFX programs

Y B Galerkin, I B Voinov and A A Drozdov.....417

Dynamic Machines

012045
OPEN ACCESS
CFD study of leakage flows in shroud cavities of a compressor impeller

K Soldatova.....428

012046
OPEN ACCESS
A network application for modeling a centrifugal compressor performance map

A Nikiforov, D Popova and K Soldatova.....438

012047

OPEN ACCESS

Analysis of Three-dimension Viscous Flow in the Model Axial Compressor Stage
K1002L

K Tribunskaia and Y V Kozhukhov.....449

012048
OPEN ACCESS
Analysis of casing treatment's impact on the axial compressor model stage characteristics

K Tribunskaia and Y V Kozhukhov.....459



Scroll Compressors

012049
OPEN ACCESS
Performance Measurements and Mapping of a R-407C Vapor Injection Scroll

Compressor

Domenique Lumpkin, Niklas Spielbauer and Eckhard Groll.....466

012050
OPEN ACCESS
Numerical analysis of the transient flow in a scroll refrigeration compressor

Shuaihui Sun, Kai Wu, Pengcheng Guo and Xingqi Luo.....476

012051
OPEN ACCESS
Oil flow at the scroll compressor discharge: visualization and CFD simulation

Jiu Xu and Pega Hrnjak.....486

012052

OPEN ACCESS

CFD simulation of a dry scroll vacuum pump with clearances, solid heating and thermal
deformation

A Spille-Kohoff, J Hesse, R Andres and F Hetze.....496

Vane Compressors

012053
OPEN ACCESS
Grid generation methodology and CFD simulations in sliding vane compressors and

expanders

Giuseppe Bianchi, Sham Rane, Ahmed Kovacevic, Roberto Cipollone, Stefano Murgia
and Giulio Contaldi......506



012054
OPEN ACCESS
An intracooling system for a novel two-stage sliding-vane air compressor

Stefano Murgia, Gianluca Valenti, Ida Costanzo, Daniele Colletta and Giulio Contaldi.....516

012055
OPEN ACCESS
Thermal modelling of a dry revolving vane compressor

KTOoiand KT Aw.....524

Novel Compressors

012056

OPEN ACCESS

Improved design method of a rotating spool compressor using a comprehensive model
and comparison to experimental results

Craig R Bradshaw, Greg Kemp, Joe Orosz and Eckhard A Groll.....534

012057
OPEN ACCESS
Comparison of energy-efficiency and size of portable oil-free screw and scroll

COMpressors

Olly Dmitriev and Prof. lan MacDonald Arbon.....544

012058
OPEN ACCESS
Internally geared screw machines with ported end plates

M G Read, I K Smith and N Stosic.....552

012059
OPEN ACCESS
Working principle of new multi-chamber rotary compressor

M Lin, Y D Lim and K T Ooi.....562



012060
OPEN ACCESS
Performance evaluation of a novel dual vane rotary compressor

A Shouman, A El Dein Hussin, A Hamed, M Serag El Din, N Mahmoud and A El Baz

012061
OPEN ACCESS
Performance improvement of air source heat pump by using gas-injected rotary

compressor

B L Wang, X R Liu, Y C Ding and W X Shi.....583

012062
OPEN ACCESS
Modeling and analysis of an open-drive Z-compressor

Davide Ziviani and Eckhard A. Groll.....589

012063
OPEN ACCESS
Maintenance free gas bearing helium blower for nuclear plant

Dr A Molyneaux, Prof M Harris, Prof S Sharkh, S Hill and T de Graaff.....599

012064
OPEN ACCESS
Simulation study of multi-chamber rotary compressor

Y D Lim, M Lin and K T Ooi.....612

012065
OPEN ACCESS
A new Wankel-type compressor and vacuum pump

D W Garside.....622



Compressor systems

012066
OPEN ACCESS
Dynamic modelling and PID loop control of an oil-injected screw compressor package

G W Poli, W J Milligan and P McKenna.....631

012067
OPEN ACCESS
System solution to improve energy efficiency of HVAC systems

L Chretien, R Becerra, N P Salts and E A Groll.....641

012068

OPEN ACCESS

The process of gas-dynamic design of pneumatic braking system using the baseline
compressor

Y Novikova, G Popov, E Goriachkin, O Baturin and V Zubanov.....650

012069

OPEN ACCESS

The methodology for the existing complex pneumatic systems efficiency increase with
the use of mathematical modeling

A.M. Danilishin, S.V. Kartashov, Y.V. Kozhukhov and E.G. Kozin.....660

Optimization

012070
OPEN ACCESS
CFD analysis of linear compressors considering load conditions

Sanghyun Bae and Wonsik Oh.....670

012071

OPEN ACCESS

Characteristics between the meshing pairs with different envelope profile in single screw
COMmMpressors

R Huang, F Liu, T Li and Q Feng.....676



012072

OPEN ACCESS

Investigation on the electromagnetic centring technigue in compressor with labyrinth seal
structure

W Zhang, C Feng, J Cheng, Q Feng and W Wu.....687

012073

OPEN ACCESS

Reduction of gas flow nonuniformity in gas turbine engines by means of gas-dynamic
methods

V Matveev, O Baturin, D Kolmakova and G Popov.....696

012074

OPEN ACCESS

Numerical Simulation on Flow and Heat Transfer Performance of Air-cooler for a
Natural Gas Storage Compressor Unit

Biyuan Liu, Feng Zhang, Zenghui Ma, Zilong Zheng and Jianmei Feng.....707

Expanders

012075
OPEN ACCESS
Effect of end-wall riblets on radial turbine performance

M A Khader and A I Sayma.....717

012076
OPEN ACCESS
Non-symmetric approach to single-screw expander and compressor modeling

Davide Ziviani, Eckhard A. Groll, James E. Braun, W. Travis Horton, M. De Paepe and
M. van den Broek.....730

012077
OPEN ACCESS
Theoretical investigation of flash vaporisation in a screw expander

Hanushan Vasuthevan and Andreas Briimmer.....740



012078
OPEN ACCESS
Effects of spontaneous condensation in steam-driven screw expanders

Manuel Grieb and Andreas Briimmer.....750

Modelling

012079

OPEN ACCESS

Three-dimensional numerical simulation and experimental validation of flows in working
chambers of roots blowers with backflow design

S K Sun, Q Zhou, J Wen and X Y Peng.....760

012080
OPEN ACCESS
Combined Numerical and Analytical Analysis of an Oil-free Twin Screw Compressor

Stuart Kennedy, Maria Wilson and Sham Rane.....770

012081

OPEN ACCESS

Numerical investigation of refrigeration machine compressor operation considering
single-phase electric motor dynamic characteristics

Y Baidak and V Smyk.....780

012082

OPEN ACCESS

Numerical Simulation and Experimental Validation of Failure Caused by Vibration of a
Fan

Qiang Zhou, Wu Han, Jianmei Feng, Xiaohan Jia and Xueyuan Peng.....789

012083

OPEN ACCESS

Study on the CO, electric driven fixed swash plate type compressor for eco-friendly
vehicles

Donglim Nam, Kitae Kim, Jehie Lee, Yunki Kwon and Geonho Lee.....798



Energy efficiency

012084

OPEN ACCESS

Technology's present situation and the development prospects of energy efficiency
monitoring as well as performance testing & analysis for process flow compressors

L Li, Y Zhao, L Wang, Q Yang, G Liu, B Tang and J Xiao.....808

012085

OPEN ACCESS

Carbon and Energy Saving Financial Opportunities in the Industrial Compressed Air
Sector

Diego Vittorini and Roberto Cipollone.....817

012086
OPEN ACCESS
Turbomachinery group for cold energy concept application

S Alavi, A Arpi, M Ascani, G Cerri, L Chennaoui and A Manni.....827

012087

OPEN ACCESS

Climate Adaptivity and Field Test of the Space Heating Used Air-Source Transcritical
CO, Heat Pump

Yulong Song, Zuliang Ye and Feng Cao.....838

Measurements and Control

012088
OPEN ACCESS
The Integration of an AP1619 Screw Compressor Package into the Industrial Internet of

Things

W J Milligan, G Poli and D K Harrison.....848



012089

OPEN ACCESS

Theoretical investigation of vapor mass fraction measurement methods for two-phase
injection compression

T W Moesch, D Lumpkin, C Thomas, U Hesse and E Groll.....857

012090

OPEN ACCESS

Modification of a compressor performance test bench for liquid slugging observation in
refrigeration compressors

Max Ola, Christiane Thomas and Ullrich Hesse.....867

Lubricants

012091

OPEN ACCESS

Evaluations of PVE Lubricants for Refrigeration and Air Conditioning system with the
Low GWP Refrigerants

Tomoya Matsumoto, Masato Kaneko and Yasuhiro Kawaguchi.....876

012092
OPEN ACCESS
Identifying lubricant options for compressor bearing designs

J Karnaz, C Seeton and L Dixon.....883

012093
OPEN ACCESS
Refrigeration oils for low GWP refrigerants in various applications

R Saito and S G. Sundaresan.....892





