
Making invisible visible is a natural desire of human beings. It is therefore not surprising to see

a considerable advance being made in visualization techniques in recent years. Visualization is

an interdisciplinary science related not only to many academic fields, but also to industrial

engineering. "FLUCOME" is an international symposium which provides an excellent

opportunity for people engaged in a wide range of fields to meet, discuss and exchange ideas

of visualization.

FLUCOME is an acronym for the International Symposium on Fluid Control,

Measurement and Visualization. The symposium first organized in Japan has become a

powerful international symposium, unifying the fluid control, measurement and visualization.

The covered fields include engineering, physics, medical science, agriculture, aerospace,

oceanography, meteorology and sports science.

After the first symposium in Chiba (Japan) in 1985, it has been held every three years, in

Sheffield (UK), San Francisco (USA), Toulouse (France), Hayama (Japan) and in Sherbrooke

(Canada) last year. The 7th FLUCOME will be held in Sorrento, Italy in 2003 and the 8th

symposium in China in 2005.

This issue is a collection of papers selected and rewritten from those presented at the

FLUCOME 2000 in Sherbrooke according to the request of the Editorial Committee. We

should like to express our sincere appreciation to the authors, reviewers and the organizing

committee members of the symposium for their support given to this excellent issue.
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1. Visualization of the In-flight Particle Velocity in the Mixed Plasma Jet under the
Applied Magnetic Field
Nishiyama, H.1), Sato, T.1) and Katagiri, K.1)

1) Institute of Fluid Science, Tohoku University, 2-1-1 Katahira, Aoba-ku, Sendai 980-8577, Japan

Keywords: Magnetic field, Gas mixing, Plasma jet, Particle, PIV

The mixed plasma is produced at DC discharge power of 11kW, and operating pressure of 700Pa. The
primary argon gas is supplied at 30 l/min and further argon, helium or nitrogen gas is introduced vertically at
50 l/min as a secondary gas. The 10µm alumina particles are also injected vertically at 6g/min. The applied
magnetic field is 0.44T. When the magnetic field is applied, in-flight particle velocity is accelerated by the
reaction of radial Lorentz force acted on the Ar and Ar/He plasma jet, which is not the case for Ar/N2
plasma jet. The particle velocity in the Ar/He plasma jet decreases considerably due to the small momentum
exchange between plasma and particles.
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2. Instability of an Annular Sheet Liquid Flow, Bubble Regime
Sindayihebura, D.1) and Dumouchel, C.1)

1) UMR 6614 CORIA, Universite de Rouen, 76 821. Mont-Saint-Aignan CEDEX, France

This picture shows the annular liquid sheet produced by a snow generator. This annular sheet is destabilised
by a coflowing internal air stream. Different regime of break up may be observed. The longitudinal scales
show an encapsulation process. This process was studied extensively and recently modelled at CORIA (X.
Jeandel, M. Ledoux. Instability of an Annular Liquid Sheet. The Encapsulation Process. ILASS-EUROPE
2000  Darmstadt 11-13 September 2000)
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3. Pressure Atomiser : Hole Breakup of the Sheet
Sindayihebura, D.1) and Dumouchel, C.1)

1) UMR 6614 CORIA, Universite de Rouen, 76 821. Mont-Saint-Aignan CEDEX, France

The picture shows the sheet produced by a pressure swirl atomiser at initial stage of break up. The liquid
pulverised is a mixture of water and a polymer charge. The liquid is slightly non-Newtonian, and opposite to
what occurs with low viscosity liquids, the break up is occurring through the appearance of holes.
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4. Jewels in the Sea
Nishida, S.1), Chae, J.2) and Kimura, R.1)

1) Ocean Research Institute, University of Tokyo, 1-15-1 Minamidai, Nakano, Tokyo 164-8639, Japan
2) Department of Biology, College of Natural Sciences, Hanyang University, Seoul 133-791, Korea

Known as among the most remarkable creatures in the open sea, males of the planktonic copepods (a group
of small crustaceans of millimeter size) of the genera Sapphirina (A, C and D) and Copilia (B) show
beautiful iridescence. They often appear in sunlit, near-surface layers and give the water an iridescent
appearance. This iridescent water is called "tama-mizu" (meaning jewelly-water) by old Japanese fishermen
as an indicator of the Kuroshio Current, a fishing ground of skipjack tuna. Their iridescent colors in the sea
can be visualized in the laboratory by illuminating the animals with a white light which is reflected by their
integument (A-C). The iridescent colors are different among species and are correlated with their
distributional depths in the daytime; yellowish gold in shallow-living (< ca. 30 m) species (A) and bluer in
deeper ones (B and C). Transmitted colors (D, the same animal as in C) are complementary to reflected ones
(C), indicating that the iridescent color is a result of interference by multilayered platelets of guanine crystals
as visualized by scanning electron microscopy (E). The crystal thickness (t in F, a scheme of integument)
varies from ca. 60 to 80 nm according to species, corresponding to the species' colors and distributional
depths, so that the highest contrast of the animal relative to the background light field is obtained when
viewed both from above and below the animal. While the males are iridescent as such, females are non-
iridescent but have more developed eyes than the males. The search for and the recognition of conspecific
males by females has been proposed as a major role of this iridescence. 
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5. Visualization of Separation Points and Wake at Smooth Ball and Dimpled Balls
Aoki, K.1), Hineno, T.1) and Nakayama, Y.2)

1) Department of Mechanical Engineering, Tokai University, 1117 Kitakaname, Hiratsuka, Kanagawa
259-1292, Japan
2) Future Technology Research Institute, 3-56-2 Higashi-Oizumi, Nerima-ku, Tokyo 178-0063, Japan

Fig.1 (a) shows the flow visualization around a smooth ball using the oil-film method and the spark tracing
method. Fig.1 (b)-(d) show the same flow aroud a dimpled ball using the same visualization methods.

Fig. 2 shows the relation between CD and Re about a smooth ball and a dimpled ball together with the
visualizaton results at each point. The flow critical point of the dimpled ball located at Re=1.0*105, but the
same point of the smooth ball locates at Re=3.5*105. The flow separation point of dimpled ball moves to the
down stream direction and the area of wake of it decreases compared with the flow around the smooth ball.
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Fig.2 Changes of drag coefficient to the Reynoldes number

Fig.1 Visualization around sphere (Oil Film Method, Spark Tracing Method)



6. Flow Visualization of Local Wind over Complex Terrain
Nishihara, T.1), Eguchi, Y.1), Tanaka, N.1) and Hattori, Y.1)

1) Hydraulics Department, Central Research Institute of Electric Power Industry, 1646 Abiko, Abiko-shi,
Chiba 270-1194, JAPAN
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Aiming to establish the advanced estimation method for a wind load of transmission towers, the fluid
characteristics of atmospheric flows over the complex topography of terrain were experimentally
investigated. Flow visualization experiments around the topographical models were conducted with a large-
scale vertical water tunnel.  Then, the velocity vectors were estimated by PIV (Particle Image Velocimetry)
to comprehend the fluctuation characteristics of the velocity field in the boundary layer.

Example of flow visualization around the topographical model

Variation of flow velocity around the topographical model estimated by PIV


