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                   Evaluation and Proposal 
General Overview 

by Shinichi Kamiyama, Chairman of the Committee

   The International COE of Flow Dynamics, presently in its 3rd year, has received A rank 
by the mid-term evaluation and been sailing smoothly since the first two years.  As a 
Japanese predicate ‘Kisho-Tenketsu (introduction, development, turn, and conclusion) 
indicates, this program needs some turns and changes on the pathway to the goal in the 5th

year.  From an educational research point of view, it must consider how to promote the 
educational programs until the last 5th year on the basis of its aim to produce talented young 
researchers who can be acceptable in an international arena. 
   The COE deals with wide range of fields with nano to mega scale flow dynamics as a 
core and the program members and researchers in various academic fields have shown 
excellent research results which are sufficient as the 3rd year.   While science and 
technology plan of the Japanese government entered in the 3rd phase, it is necessary to 
show how the research yielded results among not only researchers but people in Japan 
because the research is carried out by the taxpayers’ money. 
   Educational programs such as internship programs and international exchanges through 
liaison offices showed successful results.  However, as for hosting international students, 
there are some communicational and financial problems in not only COE but in whole 
country.  Unless researchers are supported by foreign research assistance program or 
MEXT assistance, they have financial problems in paying admission and tuition fees for the 
graduate schools.  In addition, they need housing and living expense support, too.  
According to Professor M. Behnia, Ph.D students in New Zealand are exempt from paying 
tuition.  Implementing such system in Japan is difficult, but it is essential to create 
financially friendly environment for foreign student coming to Sendai.  I would like to ask 
Tohoku University’s effort in creating such environment for foreign Ph.D students. 
   It is a great idea to publish a series of texts as a summary of 5-year research 
achievement. Furthermore, it is essential to find the future direction further to promote the 
Center for flow dynamics after the end of 5-year stage because considering 
‘Kisho-Tenketsu (introduction, development, turn, and conclusion), the program cannot end.  
The Program is now at the 3rd year stage with two more years left.  It is required that the 
researchers improve some parts pointed out at the mid-term evaluation while making a 
good research result.  I hope that the COE will receive good evaluation at the final 
evaluation by adopting this overview, which will lead to the feature of Tohoku University 
in 5 years to come.      
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Products
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Minutes of 2nd Academic Liaison Office Representative meeting 

Date and Time:  16:00-17:30, November 18, 2005 
Place:  Meeting room, 1st bldg., Institute of Fluid Science, Tohoku University 
Attendees: 
   Professor A. N. Vasili’ev   Moscow State University 

 Emeritus Professor. Brian E. Milton  University of New South Wales 
 Professor Hiroshi Higuchi   Syracuse University 
 Professor Pierre-Francois Gobin         INSA de Lyon 
 Dr. Fredric Lundell          Royal Institute of Technology 
Professor Toshiaki Ikohagi   IFS, Tohoku University 
Professor Shigenao Maruyama         IFS, Tohoku University 

 Professor Toshiyuki Takagi   IFS, Tohoku University 
Professor Yasuhiro Kohama         IFS, Tohoku University 
Professor Toshiyuki Hayase         IFS, Tohoku University 
Professor Shinya Takeuchi   IFS, Tohoku University 
Professor Akihiro Sasoh   IFS, Tohoku University 
Associate Professor Tetsuya Uchimoto     IFS, Tohoku University 
Associate Professor Makoto Ohta  IFS, Tohoku University 
General Manager Tadao Kobayashi  IFS, Tohoku University 

1) Summary of Liaison Office Panel Session “Multi-Lateral Research Initiative”, 
2nd International Conference on Flow Dynamics 

The day before the 2nd Academic Liaison Office Representative meeting, The Liaison 
Office Panel Session “Multi-Lateral Research Initiative” was held at Tachibana Room (2F), 
Sendai International Center, Sendai. The aim of this session is to propose a multilateral joint 
research by a new multiple-network which is associated with 21st Century COE program 
“International COE of Flow Dynamics” and liaison offices, and to discuss the supporting 
system and subjects of the joint research. In this joint research, it is assumed that the form of 

collaboration would be not only between Tohoku University and its academic liaison office, 
but also among the liaison offices one another. Each liaison office representative became a 
panelist and proceeded to a discussion.   
In the present meeting, the panel session was summarized and action items to realize the 

multi-lateral research among the Liaison Offices were discussed. It was agreed that 
information sharing among the Liaison Offices and joint education system should be 
developed to promote the multi-lateral research among the Liaison Offices.  

2) Database for Information Sharing among Liaison Offices 

It was recognized that information sharing is important to realize multi-lateral research 
among Tohoku University and cooperating universities. For the purpose, it was agreed to 
develop a database on web page. Access to the database should be limited to internet 
access from domains of the cooperating universities. The database should include the 
following contents: 
- ongoing research projects regardless of whether they are funded or not,  
- contact persons of the projects,  
- link to web page of the implementing laboratories. 
Any persons who get interested in some projects on the database should contact the 
contact persons of the projects directly. If any new joint research would start through the 
database, they should report it to the COE secretariat and the secretariat reflects it to the 
database.

The following action items were confirmed toward construction of the database. 
- Each Liaison Office decides the contact person. 
- 21st COE secretariat prepares the mailing list (ML) consisting of persons who is 

concerned with Liaison Offices. 
- Working Group discusses the detailed structures of the database. Member of Working 

Group is Professor Shigenao Maruyama, chairman of WG (IFS), Professor Hiroshi 
Higuchi (Syracuse University), Dr. Makoto Ohta (IFS), Dr. Fredric Lundell (Royal 
Institute of Technology).  

- According to the structures and contents of the database decided by WG, each contact 
person of the Liaison Office provides data in view of all faculties of his/her 
university.

- Director of IFS will support the implementation of the database. 
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3) Joint education 

Professor Takagi will let the contact persons of Liaison Offices progress of the double 
degree system between Tohoku University and INSA-Lyon, and one among Tohoku 
University and Five Ecole Centrale in France. After that, other universities can 
emulate it to develop their joint education system. 

Approach to develop joint education will be discussed at the “joint education session” 
in 3rd International Conference on Flow Dynamics, Matsushima, 2006. 
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International Internship Program List of Incoming Students 
2005 (Fiscal H17) 

     (* In the order of receipt of application)
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(2005-4.14)
20

2. Report of the First International Forum on Heat Transfer 
(IFHT-2004) November 24-26, 2004, Kyoto, Japan, ICeM NEWSLETTER, 
The Japanese Society for Multiphase Flow, No.24, (2005-5), pp.3. 

3. 2007 6 100

100 100
(2005-6.10) 6

4.
(2005-7.18) 19

5. 2007 6 100

100 100
(2005-9.15) 41

6.  LAPUTA
(2005-9.20) 2
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1. C. Segui, V.A. Chernenko, J. Pons, E. Cesari, V. Khovailo, Toshiyuki Takagi
    Low Temperature-indeed Intermartensitic Phase Transformations in Ni-Mn-Ga Single 

Crystal
    Acta Materialia, 53(2005), pp.111-120. 

2. Noritaka Yusa, Mihai Rebican, Zhenmao Chen, Kenzo Miya, Tetsuya Uchimoto and 
Toshiyuki Takagi

Three-dimensional Inversion of Volumetric Defects Profiles from Electromagnetic Nondestructive 

Testing Signals by means of Stochastic Methods with the aid of Parallel Computation 

Inverse Problems in Science and Engineering, Vol.13, No.1, (February 2005), pp.47-63. 

3. Vasiliy D. Buchelnikov, Vladimir V. Khovailo, Alexander N. Vasil’ev, Toshiyuki. Takagi
    Influence of Volume Magnetostriction on T-x Phase Diagram of Shape Memory 

Ni2+xMn1-xGa Alloys

Journal of Magnetism and Materials (2004), 290-291, (2005), pp. 854-856. 

5. Sergy Konoplyuk, Toshihiko Abe, Tetsuya Uchimoto, Toshiyuki Takagi
    Synthesis of Ti3SiC2/TiC composites from TiH2/SiC/TiC powders 
    Materials Letters 59, (2005.4), pp. 2342-2346. 

6. Hisashi Endo, Toshiyuki Takagi, Yoshifuru Saito 
    Magnetic Currents Representing Magnetomotive Force for Magnetic Field Computation 
    IEEE Transactions on Magnetics, vol. 41, No. 5, (2005.5), pp. 1532-1535. 

7. Katsuhiko Yamaguchi, Shinya Tanaka, Osamu Nittono, Koji Yamada, Toshiyuki Takagi
Monte Carlo Simulation of Barkhausen Noise for Micromagnetic Clusters 

    IEEE Transactions on Magnetics, vol. 41, No. 5, (2005.5), pp. 1536-1539. 

8. Hisashi Endo, Toshiyuki Takagi
A New Current Dipole Model Satisfying Current Continuity for Inverse Magnetic Field 
Source Problems 

    IEEE Transactions on Magnetics, vol. 41, No. 5, (2005.5), pp. 1748-1751. 

9. Mihai Rebican, Zhenmao Chen, Noritaka Yusa, Kenzo Miya, Tetsuya Uchimoto and 
Toshiyuki Takagi
Investigation of Numerical Precision of 3-D RFECT Signal Simulations 
IEEE Transactions on Magnetics, vol. 41, No. 5, (2005.5), pp. 1968-1971. 

10. S. Konoplyuk, T. Abe, T. Uchimoto, T. Takagi
    Ti3SiC2/Tic Composites Prepared by PDS 
    Journal of Materials Science, Vol. 40, No. 13, (2005), pp. 3409-3413. 

11. V.D. Buchel’nikov, N.K. Dan’shin, D.M. Dolgushin, A.I. Izotov, V.G. Shavrov, L.T. 
Tsymbal, and Toshiyuki Takagi

    Specific Features of Magnetoacoustic Waves in Fe3BO6

      Physics of Solid State, Vol. 47, No.10, (2005), pp. 1886-1891.  

12. Zhenmao Chen, Mihai Rebican, Kenzo Miya, Toshiyuki Takagi
    Three-dimensional Simulation of Remote Field ECT Using the Ar Method and a New 

Formula for Signal Calculation 
    Research in Nondestructive Evaluation, Vol. 16, (2005), pp. 35-53. 

13. S. Konoplyuk, T. Abe, T. Uchimoto, T. Takagi, M. Kurosawa 
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    Characterization of Ductile Cast Iron by Eddy Current Method 
    NDT & E International, 38(2005), pp.623-626. 

14. Katsuhiko Yamaguchi, Shinya Tanaka, Hiroko Watanabe, Osamu Nittono, Koji Yamada, 
Toshiyuki Takagi

    Analysis of Barkhausen Noise Using Monte Carlo Simulation for Nondestructive 
Evaluation

    Journal of Materials Proceeding Technology 161, (2005), pp.338-342. 

15. Yutaka Watanabe, Keisuke Sato, Tetsuya Uchimoto and Toshiyuki Takagi
    Estimation Method of SCC Initiation Site Based on Electrochemical Transients 
    Key Engineering Materials, Vols. 297-300, (Nov. 2005), pp.999-1004. 

16. V.V. Khovaylo, V.B. Buchelnikov, R. Kainuma, V.V. Koledov, M. Ohtsuka, V.G. 
Shavrov, T. Takagi, S.V. Taskaev and A.N. Vasiliev 

    Phase Transitions in Ni2+xMn1-xGa with a High Ni Excess 
    Physical Review B 72, (2005), pp. 224408-1--224408-10. 

17.

, 77 2005 , 12 , pp821 825.

18.

, 77 2005 , 12 pp826 832.

19. Yun Luo, Takeshi Okuyama, Toshiyuki Takagi, Takamichi Kamiyama, Kotaro Nishi and 
Tomoyuki Yambe 

Thermal Control of SMA Artificial Anal Sphincters for Complete Implantation Smart Materials and 

Structures, Vol.14, P29-35, 2005. 

20. SI Bosko, VD Buchelnikov, SV Taskaev, T Takagi, AN Vasiliev  
   Kinetics and relaxation processes in Ni-Mn-Ga alloys under an external stress and a 

magnetic field 
   International Journal of Applied Electromagnetics and Mechanics, Vol.21, (1), pp. 11-19, 

2005.

21. Takanori Takeno, Toshihiko Komoriya, Ichiro Nakamori, Hiroyuki Miki, 
Toshihiko Abe, Tetsuya Uchimoto, Toshiyuki Takagi

    Tribological Properties of Partly Polished Diamond Coatings 
    Diamond and Related Materials 14 (11-12), pp. 2118-2121, 2005 

22. Ichiro Nakamori, Toshiyuki Takagi, Takanori Takeno, Toshihiko Abe, Tetsuya Uchimoto, 
Yasuaki Kohama 

    Direct simulation of Monte Carlo analysis of nano-floating effect on diamond-coated 
surface

    Diamond and Related Materials 14 (11-12), pp. 2122-2126, 2005 

23. Volodimir Chernenko, Makoto Ohtsuka, Manfled Kohl, Vladimir Khovailo, Toshiyuki 
Takagi

   Transformation behavior of Ni-Mn-Ga thin films 
   Smart Materials & Structures 14 (5), pp. S245-S252, 2005. 

24. VA Chernenko, E Cesari, V Khovailo, J Pons, C Segui, T Takagi
   Intermartensitic phase transformations in Ni-Mn-Ga studied under magnetic field 
   Journal of Magnetism and Magnetic Materials 290, pp. 871-873, 2005.  

25. Takanori Takeno, Toshiyuki Takagi, Alexei Bozhko, Michail Shupegin, Takeshi Sato 
   Metal-containing Diamond-like Nanocomposite Thin Film for Advanced Temperature 

Sensors
   Materials Science Forum 475-479, pp. 2079-2082, 2005. 
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surface
The 10th International Conference on Materials New Diamond Science and Technology, 
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At the beginning of my research activities, pre-investigations at the Miyazaki test facility 
were done, by visualizing the flow behaviour on the present wing-wing configuration of the 
AEROTRAIN model ART02 while it was pushed through the guide way. Vortex generators 
were applied, to overcome the weak points of the present design and to get more detailed 
information about the dependence between the separation area and the vertical distance to the 
guide wall. As a result of this, four geometrically different wing-wing models were designed, 
taking the results of the pre-final test as well as previous research results of the Kohama lab 
into account. As a next step, wind tunnel tests with the new designed wing-wing models were 
conducted to obtaining information about the lift, drag and pressure loss of each model. The 
guide way was simulated by a vertical and a horizontal plate. This was followed by 
measurements in the guide way of the Miyazaki test facility with a selection of the new 
designed wing-wing models. The lift and drag force was measured under real ground effect 
condition, to get a proof about the quality of the new wing-wing design concept. 
Unfortunately the data only partly confirmed the wind tunnel results, which makes additional 
test necessary using an improved guide way test set-up. Currently I am writing a paper about 
my so far received data from the visualization and the wind tunnel experiment, which points 
out the advantage of the new wing-wing design concept.  

Workshop on highly coupled flow system, Hyuga, June 10.-11. 2005  
Seminar of Systems Dept. of Mechanical Engineering & Science, Kyoto University, 

Nov. 2005  

Using a new design for the main as well as for the guide wing, the experimental results show 
a clear improvement of the flow around the main and guide wing, resulting in higher lift and 
lower drag coefficients. With the new guide wing geometry and location (forward oriented 
guide wing; displacement of the thickness maximum towards the trailing edge), the problem 
of an extensive vortex region which causes a non effective rudder and flap defection and thus 
instability, was reduced. A stable flow condition over the entire wing section was achieved. It 
was also shown that, with a displacement of the wing configuration in horizontal direction 
(approach/depart of each guide wing to/from the guide wall), the lift increase/reduction 
generated by the new guide wing design, a relocation of the left and right wing of the 
AEROTRAIN vehicle back to its horizontal neutral position can be obtained.  



－ 161 －

At the beginning of my research activities, pre-investigations at the Miyazaki test facility 
were done, by visualizing the flow behaviour on the present wing-wing configuration of the 
AEROTRAIN model ART02 while it was pushed through the guide way. Vortex generators 
were applied, to overcome the weak points of the present design and to get more detailed 
information about the dependence between the separation area and the vertical distance to the 
guide wall. As a result of this, four geometrically different wing-wing models were designed, 
taking the results of the pre-final test as well as previous research results of the Kohama lab 
into account. As a next step, wind tunnel tests with the new designed wing-wing models were 
conducted to obtaining information about the lift, drag and pressure loss of each model. The 
guide way was simulated by a vertical and a horizontal plate. This was followed by 
measurements in the guide way of the Miyazaki test facility with a selection of the new 
designed wing-wing models. The lift and drag force was measured under real ground effect 
condition, to get a proof about the quality of the new wing-wing design concept. 
Unfortunately the data only partly confirmed the wind tunnel results, which makes additional 
test necessary using an improved guide way test set-up. Currently I am writing a paper about 
my so far received data from the visualization and the wind tunnel experiment, which points 
out the advantage of the new wing-wing design concept.  

Workshop on highly coupled flow system, Hyuga, June 10.-11. 2005  
Seminar of Systems Dept. of Mechanical Engineering & Science, Kyoto University, 

Nov. 2005  

Using a new design for the main as well as for the guide wing, the experimental results show 
a clear improvement of the flow around the main and guide wing, resulting in higher lift and 
lower drag coefficients. With the new guide wing geometry and location (forward oriented 
guide wing; displacement of the thickness maximum towards the trailing edge), the problem 
of an extensive vortex region which causes a non effective rudder and flap defection and thus 
instability, was reduced. A stable flow condition over the entire wing section was achieved. It 
was also shown that, with a displacement of the wing configuration in horizontal direction 
(approach/depart of each guide wing to/from the guide wall), the lift increase/reduction 
generated by the new guide wing design, a relocation of the left and right wing of the 
AEROTRAIN vehicle back to its horizontal neutral position can be obtained.  



－ 162 －

COE

3rd International Workshop on Water Dynamics Program Committee 
44

1) Daisuke Kawagoe, Yoshihiro Koga, Emile Hideki Ishida and Koji Ioku, “ Densification of 
Calcium Phosphates on Spark Plasma Sintering for Preparation of Transparent Culture 
Dish”, Archives of Bio Ceramics Research, 5, pp. 67-70 (2005). 

2) Daisuke Kawagoe, Yoshihiro Koga, Noriko Kotobuki, Hajime Ohgushi, Emile Hideki 
Ishida and Koji Ioku, “Densification Behavior of Calcium Phosphate on Spark Plasma 
Sintering”, Key Engineering Materials, 309-311, pp. 171-174 (2005). 

1)Daisuke Kawagoe, Yoshihiro Koga, Emile Hideki Ishida and Koji Ioku, “ Densification of 
Calcium Phosphates on Spark Plasma Sintering for Preparation of Transparent Culture 
Dish”, Asia Bio Ceramics, 2005. 

2)Daisuke Kawagoe, Yoshihiro Koga, Noriko Kotobuki, Hajime Ohgushi, Emile Hideki 
Ishida and Koji Ioku, “Densification Behavior of Calcium Phosphate on Spark Plasma 
Sintering”, Bioceramics 18, 2005. 

1



－ 163 －

COE

3rd International Workshop on Water Dynamics Program Committee 
44

1) Daisuke Kawagoe, Yoshihiro Koga, Emile Hideki Ishida and Koji Ioku, “ Densification of 
Calcium Phosphates on Spark Plasma Sintering for Preparation of Transparent Culture 
Dish”, Archives of Bio Ceramics Research, 5, pp. 67-70 (2005). 

2) Daisuke Kawagoe, Yoshihiro Koga, Noriko Kotobuki, Hajime Ohgushi, Emile Hideki 
Ishida and Koji Ioku, “Densification Behavior of Calcium Phosphate on Spark Plasma 
Sintering”, Key Engineering Materials, 309-311, pp. 171-174 (2005). 

1)Daisuke Kawagoe, Yoshihiro Koga, Emile Hideki Ishida and Koji Ioku, “ Densification of 
Calcium Phosphates on Spark Plasma Sintering for Preparation of Transparent Culture 
Dish”, Asia Bio Ceramics, 2005. 

2)Daisuke Kawagoe, Yoshihiro Koga, Noriko Kotobuki, Hajime Ohgushi, Emile Hideki 
Ishida and Koji Ioku, “Densification Behavior of Calcium Phosphate on Spark Plasma 
Sintering”, Bioceramics 18, 2005. 

1



－ 164 －

S. Umeki, T. Kato, N. Yoshikawa & S. Taniguchi, "Prevention of Scale Deposits in a 
Water Pipe by Physical Treatment", Trans. Material Research Society of Japan, in press 

S. Umeki, N. Yoshikawa, S. Taniguchi, S. Usui, I. Mogi, K. Thoji, H. Shimabukuro, T. 
Kato, H. Otani & T. Fujino, "Control of zeta potential by alternating magnetic field 
treatment", submitted to Nature

3rd International Workshop on WATER DYNAMICS, “Change in Zeta-Potential of 
Non-Magnetic Colloid Particles by Weak AC Magnetic Field” 

MRS 16 MRS

CIP



－ 165 －

S. Umeki, T. Kato, N. Yoshikawa & S. Taniguchi, "Prevention of Scale Deposits in a 
Water Pipe by Physical Treatment", Trans. Material Research Society of Japan, in press 

S. Umeki, N. Yoshikawa, S. Taniguchi, S. Usui, I. Mogi, K. Thoji, H. Shimabukuro, T. 
Kato, H. Otani & T. Fujino, "Control of zeta potential by alternating magnetic field 
treatment", submitted to Nature

3rd International Workshop on WATER DYNAMICS, “Change in Zeta-Potential of 
Non-Magnetic Colloid Particles by Weak AC Magnetic Field” 

MRS 16 MRS

CIP



－ 166 －

AIAA
Applied Aerodynamics Conference

Eurogen TFI

AIAA Journal of Aircraft

Yuichiro Goto, Shigeru Obayashi, Yasuaki Kohama,” Wave Drag Characteristics of a 
Low-Drag Low-Boom Supersonic Formation Flying Concept,” Journal of Aircraft.

Yuichiro Goto, Shigeru Obayashi, Yasuaki Kohama,” Drag Characteristics of a Low-Drag 
Low-Boom Supersonic Formation Flying Concept,” 23rd AIAA Applied Aerodynamics 
Conference, June 6-9 2005,Toronto, Canada. 

Yuichiro Goto, Shinkyu Jeong, Shigeru Obayashi, Yasuaki Kohama “MINIMIZATION OF 
THE WAVE DRAG OF A FLEET OF SUPERSONIC AIRCRAFTS,” EUROGEN 2005, 
Sept. 12-14 2005,Munich, Germany. 

Yuichiro Goto, Shinkyu Jeong, Shigeru Obayashi, Yasuaki Kohama, “Multi-objective 
Optimization of Three-aircraft Supersonic Formations,” TFI 2005, Oct. 26-27 2005, Hyuga, 
Japan.

Data Fusion

Data Fusion
Data

Fusion

Meade

Applied Aerodynamics Conference

Airbus



－ 167 －

AIAA
Applied Aerodynamics Conference

Eurogen TFI

AIAA Journal of Aircraft

Yuichiro Goto, Shigeru Obayashi, Yasuaki Kohama,” Wave Drag Characteristics of a 
Low-Drag Low-Boom Supersonic Formation Flying Concept,” Journal of Aircraft.

Yuichiro Goto, Shigeru Obayashi, Yasuaki Kohama,” Drag Characteristics of a Low-Drag 
Low-Boom Supersonic Formation Flying Concept,” 23rd AIAA Applied Aerodynamics 
Conference, June 6-9 2005,Toronto, Canada. 

Yuichiro Goto, Shinkyu Jeong, Shigeru Obayashi, Yasuaki Kohama “MINIMIZATION OF 
THE WAVE DRAG OF A FLEET OF SUPERSONIC AIRCRAFTS,” EUROGEN 2005, 
Sept. 12-14 2005,Munich, Germany. 

Yuichiro Goto, Shinkyu Jeong, Shigeru Obayashi, Yasuaki Kohama, “Multi-objective 
Optimization of Three-aircraft Supersonic Formations,” TFI 2005, Oct. 26-27 2005, Hyuga, 
Japan.

Data Fusion

Data Fusion
Data

Fusion

Meade

Applied Aerodynamics Conference

Airbus



－ 168 －

Eurogen

Data Fusion

17 3 18 Data Fusion 
Meade

18 Data Fusion

Data Fusion

Eliko Shimizu, Shinkyu Jeong, Shigeru Obayashi, Koji Isogai, “Shape Optimization of 
Fishtail propulsion with hydro-elastic effects ,” EUROGEN 2005, Sept. 12-14 2005,Munich, 
Germany. 



－ 169 －

Eurogen

Data Fusion

17 3 18 Data Fusion 
Meade

18 Data Fusion

Data Fusion

Eliko Shimizu, Shinkyu Jeong, Shigeru Obayashi, Koji Isogai, “Shape Optimization of 
Fishtail propulsion with hydro-elastic effects ,” EUROGEN 2005, Sept. 12-14 2005,Munich, 
Germany. 



－ 170 －



－ 171 －



－ 172 －

21 COE
3 (2005 )

18 4

21 COE

980-8577 
2 1 1

FAX 022-217-5301 ( )
E-mail  21coe-office@ifs.tohoku.ac.jp 
http://www.ifs.tohoku.ac.jp/21coe/ 

022-391-5661 
                                    



21 COE
3 (2005 )

18 4

21 COE

980-8577 
2 1 1

FAX 022-217-5301 ( )
E-mail  21coe-office@ifs.tohoku.ac.jp 
http://www.ifs.tohoku.ac.jp/21coe/ 

022-391-5661 
                                    




