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Preface

The Fourth Asian Symposium on Visualization ( ASV'96, May 15-18, 1996 ) is a
continuation of the previous three symposiums whose names as well as scopes have changed
significantly. The first one ( 1988, Beijing ) was called as First China-Japan Symposium on
Flow Visualization, while second ( 1992, Hangzhou ) called as Second China-Japan Symposium
on Visualization and the last one ( 1994, Chiba, Japan ) was named as Third Asian Symposium
on Visualization. Such an evolution of the names reflects the great advances of visualization
science in recent years.

About thirty years ago techniques of visualization were almost experimental methods, such
as those using tracers, tufts, oil, chemical reaction, optical equipments and so on; the object of
visualization is limited to objective reality, for instance, the air and water flows, the distributions
of temperature, density, stress, etc. Since 1970s computational visualization has developed
rapidly along with the dramatic advances of computer techniques. The objective world is no
longer the only object of visualization. The virtual reality visualization is developing quickly.
Meanwhile the experimental visualization has entered into a new phase with the aid of the
advances of computer, laser and other new techniques. The particle image velocimetry ( PIV )
can be taken as a typical example in this respect. Now visualization has become a subject that is
playing an active role in one way or another in many fields including science, engineering and
even culture and art.

At this Symposium we will have three special lectures and six keynote lectures. More than
one hundred and twenty papers will be presented, which were submitted by the authors from
Asia, Europe, America and Africa.

I wish to express my deep appreciation to The Visualization Society of Japan, China
Aerodynamics Research Society, The Chinese Society of Theoretical and Applied Mechanics,
Chinese Image and Graphic Association, The National Natural Science Foundation of China and
other units for their moral and financial support, without which it would have been impossible to
organize and conduct this Symposium. I am also grateful to the members of the International
Steering Committee and the Local Organizing Committee of ASV'96 for their advice and
assistance during the course of preparing for the Symposium. Lastly, I sincerely appreciate all
the participants for their cooperation and contributions.

Beijing, May 1996 Qing-Ding WEI
Chairman of ASV'96



CONTENTS

Preface

SPECIAL LECTURES

Flow Visualization in Bio-fluid MeECRANICs -« -+« «ssssessessssrnressrnereanteenansuuns s venusonvneans

Yoshimichi Tanida

Review of Visualization of Separated Flow Structure on Straight Wings ««««o+-oreeeeeeee

V. V. Kozlov, A.V. Boiko, A.V. Dovgal and B. Yu. Zanin

Visualization Study of the Structure of Vortex Breakdown on a Delta Wing «++-eee oo

Su Wenhan, Jia Xuetao and Yang Xiaofeng

TRACER AND DIRECT INJECTION

Observation on Structures and Interactions of Vortices Over a Combined

Configuration at Mach Number from 0.6 to 2.0 «+«rsesesmememmnisloni

Hu Chenghang

Flow Characteristics Around Girder Profiles of the Tiger-Gate Suspension Bridge
Yan Dachun, Sun Ren, Huang Xiangyu, Gan Hui
Zhang Zihuan and Ye Qi

The Visualization Analysis of the Recirculation Zone on Confined Laminar

Jet Flow
Deddy Setya Yudha, Katsumi Aoki and Masamori lida

Coherent Structure Visualization of Round Turbulent Jet «ooeooeeeereiinnn .,

Wang Xilin, Lin Wenyi and Gu Hongxia

Flow Visualization and Measurement of Velocity-Magnitude in an Open Cavity

(Effects of Both Depth-to-Width Ratio and Reynolds Number) «:oeooeooeeeieeinnin

Masahiro Yoshiwara

Visualization Results of Axisymmetrical Wake Flow with/without Acoustic
Excitations
Dong Y.F. , WeiZ.L. and Xu C.

A Study on Swirl Angle and Flow Visualization in the Straight Pipe --oeoeeeeveeeeneens

Tae-Hyun Chang, Chang-Soo Kang, J.O. Medwell and C. Taylor

= vii —

13

21

27

- 33

- 37

41

47



Starting Flow Inside a Rectangular-Section Cavity as Function of

M. Coutanceau, C. Migeon, G. Pineau and A. Texier

The Axial Flows in Some Large VOrtices ««+ -+« s stsssurssamiim sttt

Qixiang Lian

Effect of Longitudinal Vortex on the Coherent Structure of Turbulence in

NEar-Wall REGIOI +++:+xtsses et e sttt et sttt bbbt s b e s

Wang Jialu, Zhang Zhaoshun and Zeng Xin

Three-Dimentional Separate Current in Front of Hindrance in

the BOUNAry Layer =« st s et o b e

Andrey S. Gouzeyev
An Aqueous Modeling Study on Motions of Bubbles Injected into Square
Cross-Section Mold

Liu Yinian, Fang Zhijia, Jia Fu, Zheng Caiyun
Zhou Youyu and Ren Dunchang

Patterns of Flow Past Two Circular Cylinders in Staggered Arrangements «--««---eee

Gu Zhifu, Wei Qingding and Sun Tianfeng

Visualization of Flow and Gas Exchange in Respiratory Ducts
Takashi Yumino, Yasuharu Kato, Kazunori Kobayashi
and Yoshimichi Tanida

Flow Visualization Technique Application in Aeroengine Test
Zhang Zhongting, Qi Yuhua and Li Fuzhong

Effects of Mach Number on Turbulent Separation Behaviours Induced

Wang Shifen, Ren Zhiyuan and Wang Yu

Oil Flow Visualization by Real Time Injective Technique
Li Suxun, Shi Yueding and Chen Yongkang

LASER SHEET AND OTHER OPTICAL METHODS

Dispersion in Turbulent Jets Interacting with Standing Water Waves »+-eooveeeeeeeeenee

Chin-Tsau Hsu and Xingwei Chen

Strain Solitary Waves in Plates: Laser Generation and Holographic
Observation
Galina V. Dreiden, Alexey V. Porubov, Alexander M. Samsonov
Irina V. Semenova and Elena V. Sokurinskaya

= viii —

65

69

75

81

- 87

93

- 99

109

- 115

123

¢ 129



Television-Optical Measuring Devices for Nondestructive Testing of Materials
and Constructions

V.E. Panin, V.I. Syryamkin, E.E. Deryugin

A.A. Kirikov, A.V. Parfenovand S.V. Panin

Visualization of Droplet-Wall Interactions with High Temporal Resolution -«:-«---e
K. Anders, A. Karl and A. Frohn

Extraction of Density Distributions and Particle Locations from
Hologram Images
Koh Ikeda, Koji Okamoto, Fumitake Kato and Isao Shimizu

Visualization and LAD/PDA Analysis of Fuel Sprays for Internal
Combustion Engines .
Tomio Obokata, Tsuneaki Ishima and Long Wugiang

Holographic Interferometric Visualization of Shock Wave Focusing in a Complete
Circular Reflector
M. Sun, J.M. Yang, O. Onodera, P.A. Voinovich and K. Takayama

Measurement of a Double-Candle Flame Temperature Field with Phase-Shifting
Holographic Tomography Technique &
Chen Shaohua, Shi Dufang, Huang Suyi and Zhong Zhiyou

The Radon Transform and Three Dimensional Density Fields
Ni Dang and Liu Jieke

Laser Fiber Dynamic Shadowgraphic System

Xia Shengjie, Yang Yemin, Zhao Guangyang

Miao Xinghua and Zhang Bohung
Concentration Field Near Boundary Layer of Growing Crystal a-L;10; Obtained by
Real-Time Interferometry

Shen Y.X., Chen W.C. and Liu D.D.

A Colour Schlieren Video Camera/Record Technique and Applications in
the Hypersonic Propulsion Wind Tunnel
Xu Zhonghua, Zhao Rongxin and Yang Zuqing

Visual Investigation of Both Spiral and Turbulent Jets Using Laser
Sheet Method

Kiyoshi Horii, Fujio Yamamoto, Wei Qingding

Yuji Matsumae and Yukio Shimo

Visualization of 3-D Shock Reflection Over a Cone with Angle of Attack ------eeveeeee
Yin Xiezhen, Yang Jiming, Wang Zhexuan and Takeyuki Suzuki

- 135

141

© 147

- 153

ceee ]59

- 165

+ 171

- 179

- 181

- 187

- 193



Quantitative PLIF Image of Jets into Tidal Crossflow
Chen Chaoquan, Li Yuliang, Yu Changzhao
Tian Xiaodong and Chen Jiafan

Reestablishment and Emission of a Detonation in a Channel After

Tadayoshi Sugimura, Dau-Der Wu
Fumiyoshi Miyazaki and Shigeki Yamaguchi

The Effects of the Passive Control on a Transonic Diffuser
Minoru Yaga, Tsuyoshi Haga, Kenyu Oyakawa and Izuru Senaha

Mechanics of Fluid Flow in Intersecting Ducts
S. Umeda and Wen-Jei Yang

Disintegration of Monodisperse Droplet Streams by Shock Waves
W. Klenk, N. Widdecke and A. Frohn

A Quantitative Analysis of Axisymmetric Flow with Shock Waves from

Interferogram

Tomoyuki Nakamura and Junjiro Iwamoto

Flow Field of Shock Wave Through Curved Channel
Ye Xichao, Yang Hui and Le Jialing

The Velocity Field of Parametrically Excited Standing Waves in Two-Layer
FIUIA SYSTEITL -+ +ovevses sus et et et st et e o e e e e

Viadimir A. Kalinitchenko, Somchai Wongwises and Suchai Sasivimonphan

Shock Waves in the Limiting Cavitating Condition of a Water Jet Pump

Hiroshi Narui and Shin’ ichiro Ito

Visualization of the Propagation of Electro-hydraulic Wadve
Sun Yongda and Le Jingjing

Flow Visualization with Electro-hydro-dynamics Effects ««cooereeeeemmieeiin .

Hiroo Okanaga, Yuichi Awakura and Katsumi Aoki

The Streamwise Vortex Structures in Initial Region of the Supersonic
Underexpanded Jet ««wstsssees s s s smamiiiiis i

V.I1. Zapryagaev and A.V. Solotchin

PARTICLE IMAGE VELOCIMETRY

Three PIV Technique Comparisons in Hydrodynamic Flows «:eeeeeeeeeee.

L. David, A. Texier, J. Fayolle and J. Jay

+ 205

211

© 217

- 223

© 229

+ 235

~ 24

247

© 251

- 257

261

© 265



Software for Control, Acquisition and Archival of On-Line PIV Data
D.R. McCluskey, E.I. Hayes and Zhang Jie

Application of Laser-Light Sheet Scannings to 3D Particle Tracking
Vclocimctry o o a8 wime etscvree
Satoru Ushijima

Application of PIV to the Flow Fields Inside a DI Engine Chamber
Takahiro Ueda, Long Zhang, Toshitaka Minami
Kaoru Sato and Katsuhiko Yokota

Mathematical Discussion on the Cross-Correlation Method for PIV and Its

Application to Measurement of Torque Converter Internal Flow
Ari-isa Wada, Fujio Yamamoto, Manabu Iguchi and Masa-aki Ishikawa

A PIV Application to the Evaporator-Room Flow in Refrigerator «----eoceeeeeeereneeeen

Jang-Woon Choi, Deog-Hee Doh and Young-Ho Lee

PIV Measurement and Numerical Analysis of the Inside and Outside Flows
of a Rotating Hollow Cylinder

Gang Chen, Fujio Yamamoto, Masahiro Ogawa, Junichi Ohta

Manabu Iguchi, Yuichi Murai and Mitsuo Koukawa

Improved PIT Recording Technology and Its Application in Measurement of

Unsteady FIow Field «+ereoseeseeeosmms ettt i

Yuan Ge, Ma Shunli and Jin Yuan

The Investigation of Free Shear Layer by PIV
Xu Hongqging and Wu Jia

High Speed Multi-spectrum Real-Time Processing: A New Development of

PIV ProCeSSing SYSTEIM «reetssessss st sustnsiems it tas sttt et sttt ettt e s

Shuang Kai and Dong Shouping

PIV Measurement and Analysis of Water Jet Flow «+ssreeessreemmemii

Kang Dong, Fujio Yamamoto, Manabu Iguchi, Junichi Ohta
Yuichi Murai, Gang Chen and Xiang-Qun Song

Instantaneous Velocity Measurement in Cross Flow Section Over a Delta Wing

Undergoing Pitching up Using PIV «eesseeue sttt ittt

Ma Guangyun, Chen Niangian and Liu Rizhi

Velocity Field Measurement of Wake Behind a 2-D Wind Fence by Using

Sang-Joon Lee, Seung-Jo Baek and Hyoung-Bum Kim

- 277

- 283

- 287

- 293

299

- 305

311

- 317

323

327

331

337



Numerical Simulation on the Effect of Non-uniform Flow on Accuracy of PIV .- 341
Wei Qingding, Yan Bin and Chen Jun

PIV Measurement and Numerical Analysis of a Smgle Rising Bubble

TWO-PhASe FLOW «+rcervrereenrneeeumneeeuusaee e oo tes et tes et ees st eeetaseeean sessaneeeaanees snves seevneees 347
Song Xiang-Qun, Fujio Yamamoto, Mitsuyuki Koketsu
Manabu Iguchi, Junichi Ohta and Yuichi Murai

Flow Visualization Behlnd Windbreak th 006 800406 608 606000 00e 000808800889 800 088000 asesess0eees 353
H. Tanaka and M. Minami

IMAGE PROCESSING

The Development and Application of Image Processing in Particle Image
Dong Shouping

Measurements of Bubble Motions in Bubble Plumes Using Image Processing -+ 365

Yuichi Murai, Fujio Yamamoto and Yoichiro Matsumoto

Three-Dimensional Simultaneous Temperature and Velocity Measurement for

Thermal Fluid Flows with a Color Digital Image Processing Technique «++-+-eseeeeee 371
Toshio Kobayashi, Tetsuo Saga, Deoghee Doh and Youngho Lee

M-Mode ECG Imaging SYSTEIML  +#veerssrsrssssenssts ettt sttt it s 377
Yousuke Aragane, Shigeo Ohtsuki and Motonao Tanaka

The Concept, Trace & Trend on Full Field Observation & Measurement
Shen Gongxin

Multi-Colored Image Technique and Processing Method — Appllca.tlon in
the II’lVCQtlgdthﬂ of Breakmg WiInd-Waves  cooereerrereiiiiiiiiiiie i e 389
Huhe Aode, Huang Zhenhua and Tang Chi

Tetrahedralization Techniques in Visualizing 3D Flow Fields —«:eeeeoeeevieeiiiniiins 395
Chen Li and Peng Qunsheng

Accelerated Sectioning Techniques in Visualizing 3D Irregular Data Fields «:«ceeeeeee 401
Chen Li and Peng Qunsheng

Image Analysis with SFM for the Particle Velocity Distributions in
a Circulating Fluidized BED  ++cvvesestorimims ittt st s 407
Yasuo Katoh, Hirotaka Nakagawa and Masahide Miyamoto

= xii —



Vortex Shedding Under Lock-in Phenomena Around an Oscillating Cylinder

—Image Measurement System and Its Applications
Shigeru Nishio and Taketoshi Okuno

A Visual Study of the Gas/Liquid Twophase Flow Pattern in a Horizontal Pipe
Li Zhenlin, Dong Shouping and Deng Guogiang

- 413

Medical Virtual Reality System for Surgical Planning ««----ooeeeemeemin

Naoki Suzuki and Akihiro Takatsu

Application of Visualizing Technique in the Research of Artificial Valve --oeeeeee

Yao Zhihong and Shi Meijing

Visualization Technology of the All Tissue Slice Preparation «--«c:ooeeeeeememeemni

Chen Hui, Yu Xinying and Liu Ruifeng

Visualizations of Pulsatile Flows in Mechanical Valve Model <« «eeevvevinennn .

Sun Yongda

Visualization of Fracture Behaviour in Crack Curving oo

Yao Xuefeng, Xiong Chunyang, Yang Zili and Fang Jing
Observation of the Eddy Structures by the Satellite

Shoichiro Kojima, Masaki Sawamoto and So Kazama
THERMAL FLOWS AND TEMPERATURE VISUALIZATION

Temperature Field Measurement of Heated Ventilation Flow in a Vehicle
Interior
Sang-Joon Lee and Jong-Hwan Yoon

Temperature Distributions Within a Curled Chip and Cutting Tool in

419

427

431

437

441

445

- 451

© 461

Orthogonal Machining «+ s« see s s it i i s

Wang Liyan, K. Saito and I.S. Jawahir

Shell Side Flow and Transfer Phenomena in Shell and Tube Heat Exchangers
Li Huadong and V. Kottke

Surface Temperature Visualization of Heat Pipes for Aerospace Applications

by Infrared Thermography «-« -« st sttt

F. Mimura, M. Taki and T. Yoshida

Heat Transfer and Flow Pattern by Impingement Jet with Cross-Shaped

S S

Kenyu Oyakawa, Shoichi Matsuda, Izuru Senaha
Minoru Yaga, Eisho Yamazato and Munehiko Hiwada

= xiii —

465

471

477

481



Effects of Nozzles Spacing in Elliptic Dual Jets on 1mpingement Heat Transfer

ANA FLOW PALLEITL #+v v vve s rernnsanesusaessnsanesesanstesaestes ettt e ses seeaee sees sevae sesnncessnaee e 485
Kenyu Oyakawa, Atsushi Tamashiro, Masatoshi Uchima
Izuru Senaha and Minoru Yaga

Quantitative Temperature Measurement on a Cooled Wall by Using a Liquid

Crystal Mcthod and a Digltal Color Image Analysis I I T I T PPN 489
Toshio Kobayashi, Tetsuo Saga, Shigeki Segawa
Tae Gyun Kim, Jeong Myung Choi and Seok No Kim

OH-Radicals Radiation Used to Study the Combustion Efficiency of H, in
V.A. Zabaikin and P.K . Tretyakov

Finite Element Analysis of Natural Convection of Thermo-electrically Conducting
T. Nakai and T. Tanahashi

Application of Monte Carlo Method to Natural Convection and Radiation
Flow in a Squarc Enclosure «ocecoeeeemremi s e 505
Huang Kai and Mitsunobu Akiyama

Flow Visualization Study on Thermal Convection Between Two Coaxial

Horizontal SQUare COMLAINMETs ++++++++ssssss s sttt int et et ettt s s s 5]
Takeo M .S. Nakagawa, Kazutoshi Higashi
Yuichi Funawatashi and Tateyuki Suzuki

Simulation Steering and Visualization Methods for Natural Convection in

Zhu Songlin, Yin Xiajun and Lu Ruisong

NUMERICAL VISUALIZATION

Analysis of Vortex Coalescence Process Behind a Rotationally Oscillating Circular
Cylinder by Numerical Flow Visualization -« ssmorininii s 595
Y.T. Chew, M. Chengand S.C. Luo

Numerical Simulation of Interferograms of Axisymmetric Flows Aimed
at the Search for the Best Interferometer Adjustment and Test of

COdCS fOl‘ Gas Density Reconstruction B PR R RETRN. 18 |
N.P. Mende and A.B. Podlaskin

Numerical Visualization of Separated Flow in Straight-Walled Diffusers ---:--:----+ 535
Atta, E.H.

— Xxiv —



Numerical Visualization of Two-Dimensional Separation Patterns and Vortex
Induced Oscillations
A.O. Sherifand A.S. Hussien

Numerical Study on Visualization of In-Cylinder Fluid Motion and Mixing

Process of Dual Intake Valve ST Engine «+ e+t ssseuestssssnsinui it i

Chinda Charoenphonphanich, Makoto Otaka, Hisayuki Ennoji
Toshio Iijima and Mihoko Hukumoto

Computer Graphics of Water Veil
Yasuki Nakayama, Katsumi Aoki and Makoto Oki

Numerical Visualization of Cluster Condensation and Evaporation Near

the Boundary Layer in a Supersonic NOzzle - seussesrisssiiiminis i

L.Y. Wu, H. Hirahara and M. Kawahashi

Experimental and Numerical Visualization on Two Circular Cylinders in

Staggered Arrangement SRR PG b $EE 4l S @ wele siee s eI SR Se Blb RN BN B SIS AL S OIS WSS WA STOe eiaTe erale aNe AT RS

Kazuo Ohmi

Numerical Analysis and Flow Visualization of Recirculation Zone for
_Center Drive Jet Pump
Shin’ ichiro Ito and Hiroshi Narui

Interactive Visualization in Computational Fluid Dynamics
Ji Zhou

Data Field Visualization System (DVS) and Its Application
Liu Shenquan, Tang Weiqing and Li Hua

Navier-Stokes Computations of the Flowfield Around Wing-Fuselage

COMFIGUIATIONS ++ v+ wrsos s ssssas et et e et es e eh s eh e b s b e s s s

Fan Meng and Ma Tieyou

Origin of Streamwise Vortices in a Plane Mixing Layer
Zhang Hongquan

Flow Patterns Over an Obstacle: Towing Tank Tests and Numerical

SIIMIULATION ## v vv s ver een e aee rae ettt it e it et ittt e thttatth et et e e s ts et sas e te ettt aas st e e es

Sang Jianguo, Zhang Boyin and Li Changling

GRAPHICAL DISPLAY AND OTHERS

The Flow Pattern and Characteristics Around a Rotating Circular Cylinder

WITH (GIOOVES v v terorrmemet e it et i et it e e e et et et et e as aate ts ettt tes tas s s bes e s e

Sangguen Lee, Katsumi Aoki, Hiroo Okanaga and Makoto Oki

- XV —

- 545

551

+ 557

563

569

© 573

- 579

- 585

593

< D97

603

613



Investigation of Sound Source of Blower Fan
Naofumi Saeki and Kouhei Hashimoto

Visualization of In-Cylinder Phenomena in Reciprocating Engines
Jun’ ichi Mizuta, Taro Aoyama
Yasuo Sato and Hiromichi Yanagihara

Study of Surface Striation Formation Process in Water Jet Cutting -+
Y. Fukunishi, R. Kobayashi, K. Uchida
M. Niu and T. Sawamura

Measurements and Numerical Simulation of Turbulent Junction Flow -
Kang Hongwen, Fan Meng and Wei Zhonglei

Flow Characteristics Around an Inclined Backward Facing Step in a Duct
Yoshiyuki Suzuki and Toshio Iijima

+ 619

- 625

© 629

633

© 637

Sound Intensity in DuCtJunCtureS ceaiaee e e e s s SR SIS SeTS S8 e S'e S He aielsieisielareiS eb aMe N 0T 8 BRI

Minoru Maeda, Osamu Koitabashi
Shuntaro Murakami and Sanni Hagi

Visualization of Surface Slope Variation of Fallmg Wavy qumd Film by
a nght Refraction Method «cceeeeeeerreniaiiniiiinin,
T. Ohmura, S. Gima, T. Nosoko and T. Nagata

Visualisation of Surface Wave Patterns of a Fluid in Vertical Vibration
E Xuequan and Gao Yuxin

641

© 647

© 653

Deepgoing FIow ViSualization «+- -+« «ssstsrsusesinsimiin st

Hu Guowei

Review and Prospect of Flow Visualization in Fluid Mechanism
Li Fuzhong, Wang Xiaodong, Li Nan, Liang Hongshu
Li Jiaxiang and Liu Shijie

Boundary Layer Transition on Yawed or Curved Body Boundary Layers
Y. Kohama, Y. Egami and Segawa

Visualizing Method of Boundary Layer Around Hypersonic Vehicle by
Electric Radiation Method
Masatomi Nishio

AUTHOR INDEX

= xvi —

659

+ 665

669

© 675

© 681



SPECIAL LECTURES



