The Twelfth
Kyoto - Tsinghua - Seoul National

University
Thermal Engineering Conference, 2012

S

K

A 7

November 10 - 11, 2012
Kyoto University, Japan



Conference Co-Chairpersons :

Yoshida, Hideo Kyoto University
Li, Zhi-Xin Tsinghua University

Choi, Mansoo  Seoul National University

Sponsored by

Kansai Research Foundation for Technology Promotion (KRF)
Thermal Engineering Physics Laboratory, Kyoto University



09:40 - 10:00

10:00 - 10:10

10:10 - 11:30

13:10 - 14:30

14:50 - 16:30

18:00 - 20:30

Program

November 10, Saturday, 2012
Registration
Opening & Introduction

Session 1  Micro and Nanotechnology
Chair/ Prof. Hideo Yoshida

< Lunch >

Session 2 Fluid Dynamics
Chair/ Prof. Xiaomin Wu

< Break >

Session 3 Energy
Chair/ Prof. Min Soo Kim

< Free Time >

Conference Banquet



Program

November 11, Sunday, 2012

09:30 - 10:30 Session 4 Transport Phenomena
Chair/ Prof. Hideshi Hanazaki

< Break >

10:50 - 12:10 Session 5 Thermal Systems
Chair/ Prof. Xingang Liang

12:10 - 12:20 Closing & Announcements



List of Participants from Kyoto University
Kyoto 606-8501, Japan

Brus, Grzegorz, JSPS Postdoctoral Fellow
Department of Aeronautics and Astronautics
Phone: +81-75-753-5203, Fax: +81-75-753-5203
E-mail: brus@agh.edu.pl
Hanazaki, Hideshi ({E17 75 5), Professor
Department of Mechanical Engineering and Science
Phone/Fax: +81-75-753-4825
E-mail: hanazaki.hideshi.5w@kyoto-u.ac.jp
Iwai, Hiroshi (& H:#4), Associate Professor
Department of Aeronautics and Astronautics
Phone: +81-75-753-5218, Fax: +81-75-753-5203
E-mail: iwai.hiroshi.4x@kyoto-u.ac.jp
Iwano, Koji (& B #fi5), PhD candidate
Department of Mechanical Engineering and Science
Phone/Fax: +81-75-753- 5263
E-mail: iwano.koji.53r@st.kyoto-u.ac.jp
Jiao, Li-Fang (%8%1]75) , PhD candidate
Department of Nuclear Engineering
Phone: +81-90-2191-9639
E-mail:lifang.jiao@nucleng.kyoto-u.ac.jp
Kawara, Zensaku ({i] i) 421), Lecturer
Department of Nuclear Engineering
Phone/Fax: +81-75-753-5842
E-mail: kawara@nucleng.kyoto-u.ac.jp
Kishimoto, Masashi (&4 52), PhD candidate
Department of Aeronautics and Astronautics
Phone/Fax: +81-75-753-5203
E-mail: kishimoto.masashi.67w@st.kyoto-u.ac.jp
Kogame, Hideyuki (/N#.751T), Master course student
Department of Mechanical Engineering and Science
Phone/Fax: +81-75-753-5209
E-mail: kogame.hideyuki.43x@st.kyoto-u.ac.jp
Komori, Satoru (/)N2¢1#&), Professor
Department of Mechanical Engineering and Science
Phone/Fax: +81-75-753-5244
E-mail: komori@mech.kyoto-u.ac.jp


mailto:iwai.hiroshi.4x@kyoto-u.ac.jp
mailto:kawara@nucleng.kyoto-u.ac.jp

Kunugi, Tomoaki (¥ 7] & #), Professor
Department of Nuclear Engineering
Phone: +81-75-753-5823, Fax: +81-75-753-5845
E-mail: kunugi@nucleng.kyoto-u.ac.jp

Kurose, Ryoichi (& R —), Associate Professor
Department of Mechanical Engineering and Science
Phone/Fax: +81-75-753- 9218
E-mail: kurose@mech.kyoto-u.ac.jp

Makino, Toshiro (i 42 H[S), Professor
Department of Mechanical Engineering and Science
Phone: +81-75-753-5265, Fax: +81-75-771-7286
E-mail: makino.toshiro.2a@kyoto-u.ac.jp

Matsumoto, Mitsuhiro (fA4<F£5L), Associate Professor
Department of Mechanical Engineering and Science
Phone: +81-75-753-5217, Fax: +81-75-771-7286
E-mail: matsumoto@Kkues.kyoto-u.ac.jp

Nakabe, Kazuyoshi (H#53%%), Professor
Department of Mechanical Engineering and Science,
Phone: +81-75-753-5210, Fax: +81-75-753-5209
E-mail: nakabe@me.kyoto-u.ac.jp

Nakamura, Shota (4445 X), Master Course student
Department of Mechanical Engineering and Science
Phone/Fax: +81-75-753-4797
E-mail: nakamura.shota.86c@st.kyoto-u.ac.jp

Rai, Yasuhiro (& Zs5L), PhD candidate
Department of Mechanical Engineering and Science
Phone/Fax: +81-75-753-5209
E-mail: rai.yasuhiro.47x@st.kyoto-u.ac.jp

Saito, Motohiro (75 i tit), Assistant Professor
Department of Aeronautics and Astronautics
Phone/Fax: +81-75-753-5203
E-mail: msaito@mech.kyoto-u.ac.jp

Takagaki, Naohisa (/6 . 7]), Assistant Professor
Department of Mechanical Engineering and Science
Phone/Fax: +81-75-753- 5263
E-mail: takagaki@me.kyoto-u.ac.jp

Tatsumi, Kazuya (52 F11), Associate Professor
Department of Mechanical Engineering and Science
Phone: +81-75-753-5224, Fax: +81-75-753-5209
E-mail: tatsumi@me.kyoto-u.ac.jp


mailto:nakabe@me.kyoto-u.ac.jp
mailto:msaito@mech.kyoto-u.ac.jp
mailto:tatsumi@me.kyoto-u.ac.jp

Wakabayashi, Hidenobu (# #£5%13), Assistant Professor
Department of Mechanical Engineering and Science
Phone: +81-75-753-5262, Fax: +81-75-771-7286
E-mail: wakabayashi.hidenobu.8n@kyoto-u.ac.jp
Yokomine, Takehiko (##{Zfi2), Associate Professor
Department of Nuclear Engineering
Phone/Fax: +81-75- 753-5829
E-mail: yokomine@nucleng.kyoto-u.ac.jp
Yoshida, Hideo (& H #:/4:), Professor
Department of Aeronautics and Astronautics
Phone/Fax: +81-75-753-5255
E-mail: sakura@hideoyoshida.com


mailto:wakabayashi.hidenobu.8n@kyoto-u.ac.jp

List of Participants from Tsinghua University
Beijing 100084, China

Cao, Bingyang (& fH), Associate Professor
School of Aerospace
Phone: +86-10-62781610, Fax: +86-10-62781610
E-mail: caoby@tsinghua.edu.cn
Li, Zhixin (Z=7E13), Professor
School of Aerospace
Phone & Fax: +86-10-62772919
E-mail: lizhx@tsinghua.edu.cn
Liang, Xingang (%71, Professor
School of Aerospace
Phone & Fax: +86-10-62788702
E-mail: liangxg@tsinghua.edu.cn
Song, Mengxuan (“K%5&), Postdoctor
School of Aerospace
Phone & Fax: +86-10-62781610
E-mail: smx@aeoluxthu.com
Wu, Xiaomin (5:Ff#0), Professor
Department of Thermal Engineering
Phone: +86-10-62770558, Fax: +86-10-62770209
E-mail: wuxiaomin@tsinghua.edu.cn
Xu, Ruina (%5 £54F), Associate Professor
Department of Thermal Engineering
Phone: +86-10-62792294, Fax: +86-10-62772661
E-mail: ruinaxu@ tsinghua.edu.cn
Zhang, Yin (5K¥E), Doctoral student
Department of Building Science
Phone: +86-10-6277-2518; Fax: +86-10-62773461
E-mail: cdzhangyin@163.com


mailto:caoby@tsinghua.edu.cn
mailto:wuxiaomin@tsinghua.edu.cn
mailto:ruinaxu@mail.tsinghua.edu.cn

List of Participants from Seoul National University
Seoul 151-742, Korea

Cha, Suk Won (Hififijlii), Associate Professor
School of Mechanical and Aerospace Engineering
Phone: +82-2-880-1700, Fax: +82-2-883-1513
E-mail: swcha@snu.ac.kr

Choi, Mansoo (£ & 75), Professor
School of Mechanical and Aerospace Engineering
Phone: +82-2-880-7128, Fax: +82-2-883-0179
E-mail: mchoi@snu.ac.kr

Jeon, Noo Li, Associate Professor
School of Mechanical and Aerospace Engineering
Phone: +82-2-880-7111, Fax: +82-2-880-7119
E-mail: njeon@snu.ac.kr

Kim, Min Soo (s i& %), Professor
School of Mechanical and Aerospace Engineering
Phone: +82-2-880-8362, Fax: +82-2-883-0179
E-mail: minskim@snu.ac.kr

Suh, Kahp Yang (7 H'5t), Associate Professor
School of Mechanical and Aerospace Engineering
Phone: +82-2-880-9103, Fax: +82-2-883-0179
E-mail: skydu@snu.ac.kr


mailto:jyyoo@snu.ac.kr
mailto:mchoi@snu.ac.kr
mailto:njeon@snu.ac.kr
mailto:minskim@snu.ac.kr
mailto:sky4u@snu.ac.kr




Contents

*: Presenter
Session 1/ Micro and Nanotechnology

Surface Instability of Fluids 0n @ MiCroSCOPIC SCAIE ...........ciiiiiiiiiiiiic s 1
Mitsuhiro Matsumoto*, Kosuke Suematsu, Naoki Yoshikawa, Hidenobu Wakabayashi, Toshiro Makino

Ballistic-Diffusive Heat Conduction in NANOSYSIEMS ........ccierieiierieerieri ettt 7
Bingyang Cao*, Yuan Dong

Aerosol Science for Realizing NanoteChNoIOgY...........cooiiiiiiiii s 15
Hoseop Choi, Mansoo Choi*

Bubble Removal Process in Viscoelastic Liquid Using Ultrasonic Vibration ............c.cccooveiiiieniiiencicnenen 29
Lifang Jiao*, Tomoaki Kunugi, Feng-Chen Li, Zensaku Kawara

Session 2 / Fluid Dynamics

Microfluidics for Biology Applications : From Chemotaxis to ANGIOJENESIS .........ccvrverirerieiineneieesenee e 35
Noo Li Jeon*

Modeling of Single Red Blood Cell Motions in Stationary Fluid in the Presence of Uniform Magnetic Field.. 47
Kazuya Tatsumi*, Yuki Komori, Tomoki Arakawa, Kosuke Nishitani, Kazuyoshi Nakabe

Particle Model for Wake Flow Simulation of Wind Turbines on Complex Terrain ..........ccccoeevieniineneinennnn. 55
Mengxuan Song*, Kai Chen, Zhongyng He, Xing Zhang

Process of the Jet Formation by a Sphere Moving Vertically in a Stratified Fluid............ccocooeiiiiniiiinciieen 61
Shota Nakamura*, Hideshi Hanazaki

Session 3/ Energy

Optimization Analyses for Thermodynamic Performance of Heat Pump Systems..........cccccovvevevie i vecceeeienn, 65
Xuetao Cheng, Xingang Liang*

Thin Film Solid Oxide Fuel Cell Using Proton Conducting Y-Doped Barium Zirconate...........cccccvevvvrvervennnens 71
Suk Won Cha*, Yoon Ho Lee, Ikwhang Chang

Heat Transfer and Reaction Characteristics of Honeycomb-Type Methanol-Fueled Reformer..............c........... 75
Hideyuki Kogame*, Yasuhiro Rai, Kazuya Tatsumi, Kazuyoshi Nakabe

From Heat Exchanger to Heat Adaptor: Concept, Analysis and Application ...........cccoveieiininenecicice e, 83
Yin Zhang*, Wenxin Shi, Yinping Zhang

Steam Methane Reforming on SOFC Porous Anode Considering itS MiCroStrUCIUIE...........cooeveiireeicieicnne 89
Hiroshi lwai*, Masato Ueda, Tadamasa Takahashi, Motohiro Saito, Hideo Yoshida



Contents

Session 4 / Transport Phenomena

Mass Transfer across the Air-Water Interface with Wave Breaking ...........cccoeveiiieneineneinenee e,

Koji Iwano*, Naohisa Takagaki, Ryoichi Kurose, Satoru Komori

Investigation of Enhanced Geothermal System with CO2 as Working FIUid............c.ccoeviiiiniiiiniiieee,

Ruina Xu*, Peixue Jiang, Fuzhen Zhang, Feng Luo

Study on the Characteristics of Gas Diffusion Layer (GDL) in PEMFCS..........ccooooiiiniiieneieienee e
Min Soo Kim*, Kyung Don Baik, Sung Il Kim, Im Mo Kong

Session 5/ Thermal Systems

Numerical and Experimental Studies on Frosting Process on a Cold Surface .........cccocevvevieeieiie s
Xiaomin Wu*, Shan Hu

Wettability Control for Efficient Water Treatment in Proton Exchange Membrane Fuel Cell.......................
Namgee Jung, Sang Moon Kim, Do Hyun Kang, Dong Young Chung, Yun Sik Kang,
Young-Hoon Chung, Yong Whan Choi, Changhyun Pang,Yung-Eun Sung, Kahp-Yang Suh*

Effect of Ni-YSZ Composition of SOFC Anode on Distribution of Effective Three-Phase Boundary
and Power GENeration PerfOIMANCE .........couiiiiiie ittt ettt see st be s e e eneeneeseennas
Masashi Kishimoto*, Kosuke Miyawaki, Hiroshi Iwai, Motohiro Saito, Hideo Yoshida

Entransy Analyses of Condenser Performance for Different Tube Arrangements ..........cccocevevvieeenieeniereneneens
Hui Zeng, Ji‘An Meng, Zhixin Li*



Author Index

Arakawa, TOmoKi +e-eeeresenee 47
Baik, Kyung Don «----eeseveees 105
Cao, Bingyang «---eeeeeeeneenen 7
Cha, SUKWON «+evveereeinnnene. 71
Chang, Ikwhang «----eeeeeeees 71
Chen, Kai eeevererrerinnnnn. 55
Cheng, XUetao ««---eereeeeennnes 65
Choi, HOSEOp  ++++vveremeennennnns 15
Choi, MansoQ ««-«-«reeeeeeeeenes 15
Choi, Yong Whan «------envon. 123
Chung, Dong Young --«------- 123
Chung, Young-Hoon «------.-- 123
Dong, Yuan «--eceoeeeeeienieann, 7
Hanazaki, Hideshi ----e-eevevenee 61
He, Zhongyng .................... 55
Hu, Shan ««-oevvevininin, 115
Iwai, Hiroshi «---eeeveneene. 89, 131
Iwano, Koji «rerveeemeeenennnn. 05
Jeon, NOO Li  +evvvrererereennnnn. 35
Jiang, PEIXUE rrrrrrrrerereririinn 09
Jiao, Lifang «--eeeeeeeeeieennnnn 29
Jung, Namgee «-«--eeeeeenennes 123
Kang, Do Hyun «---eeeeeennes 123
Kang, Yun Sik -eeeeeeeennnn 123
Kawara, Zensaku ««--«reeeeveees 29
Kim, Min SO0+« ererereeeeenn 105
Kim, Sang Moon «---«--eeeeeee 123
Kim, Sung | 105
Kishimoto, Masashi ----«------ 131
Kogame, Hideyuki «----weveveeee 75
KOmMOri, Satoru «-« e ereeeeeeerns 95
Komori, YUKi +««eeveeeereeiennnn. 47
Kong, IM MO «eeeeeeeneninnns 105
Kunugi, Tomoaki «----eeeeeeee 29

Kurose, Ryoichi «-«weeeeeenenn. 95

Lee, YOON HO  +vvvverevennnnnnn. 71
Li, Feng-Chen --+eveveeennnnnnn. 29
Li, ZRiXin ceeeeeeeernennnns 141
Liang, Xingang ««------ceeeeeees 65
LUO, Feng - evevevemeienninenn. 99
Makino, TOShIrQ «-«voeverereeenn. 1
Matsumoto, Mitsuhirg ----------- 1
Meng, Ji‘An ceeveeereeenianns 141
Miyawaki, Kosuke «:-:-eeeee- 131
Nakabe, Kazuyoshi -------- 47,75
Nakamura, Shota ««-«-coeveeeees 61
Nishitani, Kosuke «:-eoeeveeenees 47
Pang, Changhyun «------ee-vo. 123
Rai, YasuNirQg «-«-eoeeeeereeneene 75
Saito, Motohiro -«--------- 89, 131
Shi, WENXIN - «eveeeererremenenenns 83
Song, Mengxuan «-eeeeeeeeneen 55
Suematsu, KOSUKe ««««-vvrereens 1
Suh, Kahp-Yang «-----eeeeeee 123
Sung, Yung-Eun  -eeeeeeennennn 123
Takagaki, Naohisa ««--e-eveveeee 95
Takahashi, Tadamasa -+ 89
Tatsumi, Kazuya ««««+e-ex+- 47,75
Ueda, Masato ««««exroerererenss 89
Wakabayashi, Hidenobu --------- 1
WU, Xiaomin «-oeeeeeeeinnnnn. 115
XU, RUING «revrerreererinnn, 99
Yoshida, Hideo -«--------- 89, 131
Yoshikawa, NaoKi ««-exeeeeeene 1
Zeng, Hui oevveveveeennnanns 141
Zhang, Fuzhen «----eeeeeeeennnnn. 99
Zhang, Xing ««e-eeeeeeemeenenenn 55
Zhang, Yin «oeeeeeeenen, 83
Zhang, Yinping -----eoeeeeeeeeens 83



