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FINAL PROGRAM 

 Paper number 

Keynotes Wednesday 8:30–10:15 
Predrag S. Hrnjak  
Competition between Synthetic and Natural Refrigerants:   
Contributions to the Art and Science of Thermal Systems IIR-KN1 

Felix Ziegler 
Heat Driven Cooling Cycles:  The Property and Transfer Issues IIR-KN2 

New Fluids Part I 
Joint Session with 17th Symposium 
Chair:  M. O. McLinden Wednesday 10:35–12:20 

Alexandre J. Grebenkov, Ryan Hulse, Hang Pham,
 
and Rajiv Singh 

Physical Properties and Equation of State for Trans-1,3,3,3-Tetrafluoropropene IIR-191 

Ryo Akasaka, Katsuyuki Tanaka, and Yukihiro Higashi 
A Practical Equation of State for 2,3,3,3-Tetrafluoropropene (HFO-1234yf)  
to Calculate Saturation Properties  Symp-876 

J. Steven Brown, Claudio Zilio, and Alberto Cavallini 
Estimations of the Thermodynamic and Transport Properties of R-1234yf Using a 
Cubic Equation of State and Group Contribution Methods IIR-127 

Sergiy Artemenko, Nicholas Cox, Daniel Coulborne, Yury Semenyuk, 
Vitaly Zhelezny, and Victor Mazur 
Phase Equilibria in Low GWP Azeotropic Refrigerant Blends IIR-151 

Evaporation   
Chair:  Dieter Gorenflo Wednesday 10:35–12:20 

Dong Gyu Kang, Ki-Jung Park, and Dongsoo Jung 
Nucleate Boiling Heat Transfer Coefficients of Halogenated Refrigerants up to  
Critical Heat Fluxes IIR-115 

A.S. Pamitran, Ardiyansyah, Jong-Taek Oh, and Predrag S. Hrnjak  
Flow Boiling Heat Transfer Characteristics in Horizontal Minichannels with  
R-410A IIR-105 



Jin Min Cho, Jong Won Choi, Dong Ho Kim, and Min Soo Kim  
An Experimental Study on the Evaporative Heat Transfer Enhancement for  
R410A with Pulsating Effect in Horizontal Smooth and Micro-Fin Tubes IIR-180 

Kazushi Miyata, Hideo Mori, Katsumi Ohishi, and Yoshinori Hamamoto  
Boiling Heat Transfer and Pressure Drop of a Refrigerant Flowing Vertically  
Downward in a Small Rectangular Tube IIR-135 

Lubricants, Nanofluids, and CO2 Systems 
Joint Session with 17th Symposium 
Chair:  M. O. McLinden Wednesday 13:45–15:30 
Christopher J. Seeton and Predrag S. Hrnjak  
Measurements of Solubility, Liquid Density, and Liquid Viscosity for  
CO2-Lubricant Mixtures IIR-203 

Mark A. Kedzierski 
Viscosity and Density of CuO Nanolubricant IIR-177 

Sergio Bobbo, Laura Fedele, Monica Fabrizio, Simona Barison,  
Simone Battiston, and Cesare Pagura  
Influence of Nanoparticles Dispersion in POE Oils on Lubricity and R134a Solubility IIR-176 

Khalik M. Sabil, Geert-Jan Witkamp, and Cor J. Peters 
Estimation of the Enthalpy of Dissociation of Simple and Mixed Carbon Dioxide  
Hydrates using the Clausius-Clapeyron Equation Symp-857 

Skander Jribi, Ibrahim Ibrahim El-Sharkawy, Bidyut Bar Saha, Anutosh Chakraborty,  
Ken Kuwahara, and Shigeru Koyama 
Carbon Dioxide Adsorption Isotherms onto Activated Carbons Symp-402 

Condensation 
Chair:  Hein Auracher Wednesday 13:45–15:30 

Invited Lecture 
Alberto Cavallini, Stefano Bortolin, Davide Del Col, Marko Matkovic, and  
Luisa Rossetto 
Condensation of HFC Refrigerants inside a Single Circular Minichannel IIR-104 

Liu Chuntao, Xie Yingbai, Zong Luxiang, and Zhang Xuedong 
Experimental Investigation of Condensation Heat Transfer Characteristics of  
Superheated R134a Entering a Horizontal Smooth Tube IIR-188 

Norihiro Inoue and Masao Goto  
Evaluation of Prediction Method for Pressure Drop and Condensation Heat Transfer  
Coefficient inside Internally Helically-Grooved Horizontal Tubes IIR-173 

Giovanni A. Longo 
Heat Transfer and Pressure Drop during Hydrocarbon Refrigerant Condensation  
inside a Brazed Plate Heat Exchanger IIR-121 



Cycle Modeling and Control 
Chair:  Dariusz Butrymowicz Wednesday 13:45–15:30 

Leonardo C. Schurt, Christian J.L. Hermes, and Alexandre Trofino Neto 
Multivariable Control of Vapor Compression Refrigeration Systems.  
Part I: Dynamic Model IIR-165 

Leonardo C. Schurt, Christian J.L. Hermes, and Alexandre Trofino Neto 
Multivariable Control of Vapor Compression Refrigeration Systems.  
Part II: Controller Design IIR-166 

William R. Smith, Magda Francova, Marian Kowalski, and Ivo Nezbeda 
Refrigeration Cycle Design by Molecular Simulation IIR-157 

J. Steven Brown, Piotr A. Domanski, and Eric W. Lemmon 
CYCLE_D Version 4.0:  Theoretical Vapor Compression Cycle Design Program IIR-204 

Lubricants  
Joint Session with 17th Symposium 
Chair:  S. Outcalt Thursday 8:30-10:15 
Moisés A. Marcelino Neto and Jader R. Barbosa, Jr. 
Prediction of Phase and Volumetric Behavior of Mixtures of Natural  
Refrigerants and Lubricant Oil Using the PC-SAFT Equation of State IIR-141 

Sergio Bobbo, Laura Fedele, Francesco Pernechele, Mauro Scattolini, and Roman Stryjek 
Solubility Measurements and Correlation of Carbon Dioxide in Pentaerythritol  
Tetra-2-Methylhexanoate. Comparison with other Polyol Ester Oils Symp-193 

Christopher J. Seeton and Predrag S. Hrnjak 
Interfacial Tension of Mixtures of CO2 with POE and PVE Lubricants IIR-202 

Joachim Germanus and Steffen Feja 
Properties of Mixtures of PAG and POE Lubricants with CO2/Propene Refrigerant  IIR-131 

Xianyang Meng, Shengshan Bi, Jiangtao Wu, and Zhizang Liu 
Viscosity and Density Measurements of R-600a + Lubricant Oil Symp-480 

Current Issues in Heat Transfer 
Chair:  Alberto Cavallini Thursday 8:30–10:15 

Invited Lecture 
Dieter Gorenflo, Elmar Baumhoegger, and Gerhard Herres 
Natural Convective Heat Transfer near the Critical State IIR-193 

Rémi Revellin, Ahmed Bensafi, Philippe Haberschill, and Jocelyn Bonjour 
Establishing Research Priorities on Pressure Drops during Flow Boiling of  
Fluorinated Refrigerants from Literature Survey and Statistical Approach IIR-149 

Chang Yong Park and Predrag S. Hrnjak 
CO2 Condensation Heat Transfer and Pressure Drop in Multi-Port Microchannels IIR-109 



Brian M. Fronk and Srinivas Garimella 
Modeling and Testing of Water-Coupled Microchannel Gas Coolers for  
Natural Refrigerant Heat Pumps IIR-201 

New Fluids Part II 
Joint Session with 17th Symposium 
Chair:  S. Outcalt Thursday 10:35–12:20 
Katsuyuki Tanaka and Yukihiro Higashi 
Thermodynamic Properties of HFO-1234yf (2,3,3,3-tetrafluoropropene) IIR-136 

Ryan Hulse, Rajiv Singh, and Hang Pham 
Physical Properties of HFO-1234yf IIR-178 

Andreas Paul Fröba, Lorenz Kretschmer, and Alfred Leipertz 
Viscosity, Surface Tension, and Density of Hydrofluoroethers HFE-7000,  
HFE-7100, HFE-7200, HFE-7300, and HFE-7500 Symp-098 

Atsushi Matsuguchi and Noboru Kagawa 
Study on Isochoric Specific Heat Capacity of Liquid R410A and HFE-347pcf Symp-110 

Giovanni Di Nicola, Matteo Moglie, Fabio Polonara, Giulio Santori, and Roman Stryjek 
Solid-Liquid Equilibria for Binary Systems of Natural Refrigerants and HFCs IIR-120 

CO2 Heat Transfer 
Chair:  Srinivas Garimella Thursday 10:35–12:20 

Eiji Hihara, Nobori Haraguchi, and Chaobin Dang 
Flow Boiling Heat Transfer of Carbon Dioxide inside a Small Size  
Internal Grooved Tube IIR-117 

Ken Kuwahara, Shinya Higashiiue, and Shigeru Koyama 
Flow Boiling Heat Transfer Characteristics of Carbon Dioxide in  
Horizontal Micro-Fin Tubes IIR-134 

Chen-Ru Zhao and Pei-Xue Jiang 
Experimental Investigation of Flow and Convection Heat Transfer of  
Super-Critical Carbon Dioxide in a Horizontal Tube during Cooling IIR-143 

Chaobin Dang, Koji Iino, and Eiji Hihara 
Effect of Lubricating Oil on Cooling Heat Transfer of Supercritical Carbon Dioxide  
inside a Small Size Internal Grooved Tube IIR-106 

Transport and Flammability Properties 
Joint Session with 17th Symposium 
Chair:  R. Perkins Thursday 13:45-15:30 
A. P. C. Ribeiro and C. A. Nieto de Castro 
Dielectric Properties of Liquid Refrigerants: Facts and Trends IIR-108 



William A. Wakeham, Velisa Vesovic, Helena M.N.T. Avelino,  
Carla M.B.P. Oliveira, and Joao M.N.A. Fareleira 
Prediction of the Viscosity of a Compressed Liquid Refrigerant Blend Symp-075 

Giovanni Latini 
Thermal Conductivity of Refrigerant Fluids: A New Correlation for the Compounds  
of the Methane and Ethane Series in the Liquid Phase along the Saturation Line IIR-122 

Victorin Chégnimonhan, Christophe Josset, and Hassan Peerhossaini 
A Kinetic Approach of Water-Mono Propylene Glycol Mixtures Crystallisation IIR-156 

Mohammad Mehdi Papari and Mahmood Reza Dehghan 
Predicting Transport Properties of Dilute Gas Mixtures of Light Hydrocarbons and 
Perfluorocarbons as Candidates for New Refrigerants Symp-334 

CO2 System Simulation, Control, and Optimization 
Chair:  Yongchan Kim Thursday 13:45–15:30 

Shigeru Koyama, Jun Xue, Ken Kuwahara, Nobuo Takata, and Tadashi Yanagisawa 
Simulation of a CO2 Transcritical Cycle for Air Conditioning IIR-132 

Romuald Rullière, Stéphane Colasson, and Philippe Haberschill 
Performance Optimization of a Transcritical CO2 Heat Pump IIR-148 

Jae Seung Lee, Yung Hee Han, and Min Soo Kim 
Study on the Fuzzy Control of CO2 Heat Pump System IIR-175 

Liu Chuntao, Xie Yingbai, Sun Ganglei, and Zong Luxiang 
Thermodynamic Analysis of CO2 Trans-Critical Refrigeration with Expander Cycle IIR-190 

Cláudio Melo, Christian J. L. Hermes, Diogo L. da Silva, and Adriano F. Ronzoni 
Experimental and Numerical Analysis of Transcritical Carbon Dioxide Flow  
through Diabatic Capillary Tubes IIR-164 

Unique Applications 
Chair:  J. Steven Brown Thursday 13:45–15:30 

Qingqing Shen, Wensheng Lin, Anzhong Gu, and Jianmin Huang 
A Refrigerant/Seawater Direct Heat Transfer Model in Desalination System  
Utilizing LNG Cold Energy IIR-145 

C. Vasilescu, C.A. Infante Ferreira, and G. M. Tarlea 
Integration of LiBr-H2O Absorption Heat Pumps in Distillation Columns IIR-110 

Gregory Hallewell and Václav Vacek 
Guidelines for Fluorocarbon Evaporative Cooling Systems Adopted for Use with  
Elementary Particle Detectors IIR-194 

Ting Gao, Wensheng Lin, Anzhong Gu, and Min Gu 
Optimization of CBM Liquefaction Process Adopting Mixed Refrigerant Cycle IIR-154 



Marino Grozdek, Boris Halasz, Tonko Ćurko, and Vladimir Soldo 
Experimental Investigation of an Ice-Bank System Performance IIR-138 

Experimental Thermodynamics Part I 
Joint Session with 17th Symposium 
Chair:  M. O. McLinden Thursday 15:50–17:35 
Takanori Sugiyama and Hiroyuki Miyamoto 
Precise Measurements of Pvtx Properties for CO2-Hydrocarbon Systems in the  
Temperature Range from (280 to 440) K at Pressures from (1 to 200) MPa Symp-446 

Tae Matsunami, Atsushi Yamaguchi, and Haruki Sato 
Practically Accurate Virial Coefficients for Binary-Mixture Refrigerants Determined  
from Density Measurements near Saturation and Stockmayer Potential Model Symp-582 

Noboru Kagawa, Atsushi Matsuguchi, and Koichi Watanabe 
Measurement of Isobaric Heat Capacity of R125 IIR-142 

Shengshan Bi, Guanjia Zhao, and Jiangtao Wu 
Surface Tension of Pentafluoroethane (R125) + 1,1-difluoroethane (R152) 
from (253 to 434) K Symp-194 

Heat Exchangers 
Chair:  Jocelyn Bonjour Thursday 15:50–17:35 

Minsung Kim, Young-Jin Baik, Hwa-Kil Kwon, Sung-Ryung Park,  
Ho-Sang Ra, and Hyug Lim 
Performance Study of Double Corrugated Cross-Flow Air-Cooled Plate  
Heat Exchangers IIR-205 

Koutaro Tsubaki, Yoshimi Matsuo, and Akio Miyara 
Numerical Simulation of Contact Condition Effects on  
Heat Exchanger Performance IIR-172 

Fernando Illán and Antonio Viedma 
Assessment of Improvement in Heat Exchangers Behavior Using Ice Slurry as  
Secondary Refrigerant IIR-179 

Mooyeon Lee, Taehyung Kang, Haewon Jung, Hyunjoon Chung, Yongchan Kim,  
and Jaejung Park 
Heat Transfer Characteristics of Inclined Circular Fin-Tube Heat Exchangers IIR-184 

Concepts for Improving System Efficiency 
Chair:  Min Soo Kim Thursday 15:50–17:35 

Dariusz Butrymowicz, Kamil Smierciew, Jaroslaw Karwacki, and Marian Trela 
Experimentation of Low-Pressure Two-Phase Ejector IIR-111 

Dariusz Butrymowicz, Kamil Smierciew, and Jaroslaw Karwacki 
Experimental Investigation and Modeling of Ejection Refrigeration Systems IIR-112 



S. M. Ezzahiri, C.A. Infante Ferreira, J. Krieg, and R. van Gerwen  
Solar Assisted CHP Refrigeration System IIR-137 

Yoshinori Hamamoto, and Hideo Mori 
Numerical Simulation of Heat and Mass Transfer in a Desiccant Rotor  
Regenerated by Concentrated Solar Irradiance IIR-160 

Experimental Thermodynamics Part II 
Joint Session with 17th Symposium 
Chair:  M. O. McLinden Friday 8:30–10:15 
Hakim Madani, Christophe Coquelet, and Dominique Richon 
Vapor-Liquid Equilibrium Data Concerning Refrigerant Systems:   
Equipment, Data and Modeling Symp-826 

Jianggou Yin and Jiangtao Wu 
Isothermal Vapor-Liquid Equilibria for Binary System of Dimethyl Ether +  
Pentafluoroethane at Different Temperatures Symp-264 

XiaoJuan Feng, XinHao Xu, Hong Lin, and YuanYuan Duan 
Vapor Pressure for Three Fluorinated Propanes and the Effects of Impurities on  
Experimental Results Symp-476 

Shuxin Hou, YuanYuan Duan, and Xiaodong Wang 
Isothermal Vapor-Liquid Equilibria for Pentafluoroethane + Propane and  
Pentafluoroethane + 1,1,1,2,3,3,3-Heptafluoropropane Systems Symp-399 

Application of Low-GWP Fluids 
Chair:  C. A. Infante Ferreira Friday 8:30–9:35 

Thomas J. Leck 
Evaluation of HFO-1234yf as a Replacement for R-134a in Refrigeration  
Applications IIR-155 

Claudio Zilio, J. Steven Brown, and Alberto Cavallini 
Simulation of R-1234yf Performance in a Typical Automotive System IIR-128 

Dong Gyu Kang, Ki-Jung Park, and Dongsoo Jung 
Performance of Heat Pumps Charged with R170/290 Mixture  IIR-116 

Flow Issues 
Chair:  Shigeru Koyama Friday 9:35–10:15 

Flávio A. Sanzovo Fiorelli and Carlos A. Simões Silva 
Experimental Analysis on Metastable Flow of R-410A through Capillary Tubes  IIR-118 

Akio Miyara, Koutaro Tsubaki, Tomoaki Shigetomi, Masaharu Oshima, and  
Ryuuji Kitano 
Flow Observation and Distribution of Two-Phase Flow in a Distributor IIR-171 


