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17:30 – 20:00: REGISTRATION
Wednesday, January 17, 2007
 

08:00 – 08:45: REGISTRATION

ROOM B’

08:45-09:30

PLENARY LECTURE 1
Computing Capillary-Dominated Fluid States and Stabilities

Professor Steven H. Collicott

School of Aeronautics and Astronautics

Purdue University

West Lafayette, IN 47907 USA

collicot@purdue.edu 

Abstract: Capillary stability, critical wetting conditions, and the determination of the minimum-energy state among several possible solution topologies in capillary fluids problems all depend strongly on both the contact angle of the liquid on the solid and on an ability to solve for three-dimensional equilibrium free surfaces. Spaceflight, micro-scale devices that use, process, or analyze liquids, and human physiology are fields in which three-dimensional capillary-dominated fluids problems are important. Solution of such capillary fluids problems enables both research advances and the subsequent engineering necessary to create practical devices and systems. Topics drawn from a large collection of three-dimensional capillary fluids results beginning with the Gravity Probe-B spacecraft in 1993 and extending to code validation and present research are presented and discussed. Use of the unique Surface Evolver code of K. A. Brakke is the key to the research results that are discussed. The excellent contact angle, complex curvature, and volume conservation capabilities of the code are essential to the success of the research. Lessons from the 13 years of unique efforts in research and engineering are presented. Computation of capillary interfaces, stability, and critical wetting phenomena and the application of these results to on-orbit propellant gauging in satellites, occlusion of pulmonary passages by liquids, and the design of a low-gravity fluids experiment for space station are discussed.

ROOM B’

09:30-10:15

PLENARY LECTURE 2
Exact Variational Principles of 3-D Unsteady
Navier-Stokes Equations


Professor Gao-Lian Liu

Institute of Appl. Mathematics & Mechanics, 

Shanghai University, Shanghai 200072, P.R. CHINA

Email: liu_gaolian@hotmail.com 

Abstract: As is well known, the search for exact variational principles (VP) for the full Navier-Stokes equations of 3-D unsteady viscous flow is an extremely difficult, still open problem in fluid mechanics due to the unsymmetry and nonlinearity of the differential operators in the N-S equations. In the present paper this problem is successfully solved for the first time by means of a systematic reversed deduction approach encompassing both Lagrange multipliers and a new undetermined function suggested recently by the present author. It is shown that although the existence of primary VP{i.e.VP in terms of the primary (primitive) variables , p} is ruled out by the Vainberg’s theorem [B.A.Finlayson, Phys.Fluids, 1972,15: 963-967], it is, nevertheless, owing to the introduction of the undetermined function that we still possible instead to establish VP of alternative types: mixed VP {i.e.VP in terms of some primary variables and some adjoint(dual)variables} and/or dual VP{i.e.VP in terms of dual variables}. It is well known that duality is one of the most fundamental, well-developed and very useful concepts and tools in mathematics and plays a particularly important role in optimization and optimal control theory. Such a primary/dual program approach is quite commonly employed in linear and nonlinear programming theory, where the dual program is preferred to use if it is simpler to solve than the primary one. As a result, two families of mixed VP and dual VP are established herein for the 3-D unsteady N-S equations. In this way, a new rigorous theoretical basis for the analysis of 3-D unsteady viscous flow by the finite element method or by the variational difference method, especially for the direct numerical simulation (DNS)of turbulent flow, is founded.

ROOM B’

10:15-11:00

PLENARY LECTURE 3
Environmental Concerns with the Evolution of
Gasoline Additives


Assc. Prof. Ting-Nien Wu

Department of Environmental Engineering

Kun Shan University, 949 Da Wan Road, Yung-Kang City, Tainan Hsien 71003, TAIWAN, R.O.C.

wutn@mail.ksu.edu.tw 

Abstract: This lecture addressed the evolution of gasoline additives and their potentially imposing environmental impacts. Alkyl lead additives were first used to put in gasoline to prevent knocking of the engine; however their continual use was banned later because of the resulting air pollution from vehicle exhaust. Since the late 1970s, methyl tertiary butyl ester (MTBE, C5H12O) has replaced alkyl lead additives as the most widely used gasoline additive for maintaining the adequate octane rating. Although the use of MTBE in reformulated gasoline has brought about remarkable improvements on air quality in many urban areas, MTBE appears to have imposed significant adverse impacts on groundwater supply. Besides of pre-blended MTBE in gasoline, gasoline additive products were broadly applied for improving vehicle performance or solving specific problems. The use of most gasoline additive products was able to reduce the emissions of regulated pollutants including CO, HC, and NOx. Some gasoline additive products was found to impose more emissions of metal oxides, aromatics (such as benzene, toluene, ethylbenzene), or aldehydes to the environment. As the energy source was shifting to biofuel, new formulated additive needs to be developed for meeting the demands of high combustion efficiency and low exhaust emission.

11:00-11:30:   Coffee-break

ROOM A’

15:00-17:00

SESSION: Applied mechanics and numerical methods in fluid mechanics 

Chair: Shiqiao Gao, Pedro Lima
	Simulation Study of Quadrupole Dielectrophoretic Trapping
	W.H.Li, J. Sun, B. Liu, X.Z.Zhang
	550-378

	Analysis of Particle Motion in a Micro-Fluidic Dielectrophoretic Device
	W.H.Li, X.Z.Zhang
	550-348

	A Fuzzy Model of Resistant Forces of Concrete Target on the projectile
	Shiqiao Gao, Lei Jin, Haipeng Liu 
	550-345

	A Numerical Study of Shock Reflection Phenomena in Shock/Turbulence Interaction
	Mohammad Ali Jinnah
	550-177

	A Numerical Design Technique associated with the Design of Axisymmetric Ducts for Incompressible Rotational flow.
	Vasos Pavlika
	550-152

	Analysis and numerical approximation of a singular boundary value problem for the one-dimensional p-laplacian
	Pedro Lima, Luisa Morgado
	550-426

	The Effect of Gasoline Additives on BTEX Emission from Light-Duty Vehicle
	Ting-Nien Wu, Yi-Chu Huang, Tser-Son Wu
	550-252


17:00-17:30: Coffee break

Thursday, January 18, 2007

11:00-11:30:   Coffee-break

ROOM A’

11:30-13:30

SESSION: Aerodynamics and modelling in fluid mechanics

Chair: Geunjo Han, Yong Kweon Suh
	A Modified Hydro-Thermo-Diffusive Theory of Shock Waves
	Siavash H. Sohrab
	550-361

	The development of n-250 military version
	Prasetyo Edi
	550-355

	Wind Tunnel Study on the Structural Stability of a Container Crane According to the Boom Shape
	Seongwook Lee, Yong Kim, Dongseop Han, Geunjo Han
	550-227

	Turbulent jet flow noise prediction
	Peter Moore, Harmen Slot and Bendiks Jan Boersma
	550-295

	The Study of the Airflow in Wind Towers for the Old Buildings
	Mohsen  Mazidi , Alireza  Dehghani , Cyrus  Aghanajafi
	550-122

	Chaotic mixing in two- and three-dimensional cavity flows
	Thuy hong van Le, Sangmo Kang, Yongkweon Suh
	550-243

	Study on Flow and Stirring Characteristics in a Channel Mixer with a Periodic Array of Baffles
	Yong Kweon Suh, Seong Gyu Heo, Hyeung Seok Heo, Sangmo Kang
	550-232


BANQUET: 21:00 (Thursday, January 18)

Friday, January 19, 2007

ROOM A’

08:00-11:00

SESSION: Fluid dynamics and applications

Chair: Takaharu Tanaka, Gao-Lian Liu
	Feasibility of Grey Water Reuse for Coal Dust Suppression in a Coal-Fired Power Station
	M.G. Rasul and A. Van Nunen
	550-153

	Measurement of Temperature and Heat transfer Changes at Various Conditions in Open Channels
	Mahmood Nikkhah,   Mahdi  Hamzehei  , Masoud Ostadnia
	550-209

	Measurement of Temperature and Heat transfer Changes at Various Conditions in Open Channels (  PART II)
	Mojtaba Biglari, Mahdi  Hamzehee,  Masoud Ostadnia
	550-210

	RANS Simulations of a Small Turbine Cascade
	Vivien S. Djanali, K.C. Wong, S.W. Armfield
	550-226

	An Investigation on Occurrence of Backflow Phenomena Caused in Axial Flow Pump, Part I: Downstream Backflow
	Takaharu Tanaka
	550-217

	An Investigation on Occurrence of Backflow Phenomena Caused in Axial Flow Pump, Part II: Upstream Backflow
	Takaharu Tanaka
	550-218

	Exact Variational Principles of 3-D Unseady Navier-Stokes Equations
	Gao-Lian Liu
	550-305

	Improvement Strategies for Mine dewatering Process
	M. G. Rasul, P.J. Vermeulen
	550-349

	Simulation of Non-Newtonian Fluid Mixing Using the Lattice Boltzmann Model
	James M Buick, Joshua Boyd
	550-350

	Essential principle of debris flow dynamics
	Chen Hong-Kai  Tang Hong-Mei
	550-282


11:00-11:30:   Coffee-break
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