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Abstract: This manuscript introduces activities of the working group on ‘Heat/Mass Transport
Phenomena in Interfacial Thermo-Fluid Systems’ in JFY2009. This WG is based on the WG on
‘Dynamics of the fluid in the vicinity of the contact line’ up to JFY2007. It is of great importance
for technological applications to control of thermal-fluid phenomena, such as wetting/dewetting
processes of the solid material by the liquid, and heat/mass transport without any mechanical parts
in microgravity/microscale systems. The present WG has been interested in this phenomenon
accompanying with the surface deformation and the movement of the boundary line of
solid-liquid-gas three phases (‘contact line’), and has carried out collaborating research on this
topic through experimental and numerical approaches. The main objectives of this WG are on
developing technologies of liquid/fluid handling in the partially-wet system, and of environment
controls under microgravity conditions. This manuscript introduces a summary of the activities of

the WG in JFY2009.
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Fig. 1 Detection of precursor film ahead macroscopic
contact line of a silicone oil droplet spreading on silicon
substrate.
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Fig. 2 Example of molecular dynamics simulation on
breaking-up and droplet formation of thin liquid film on
solid thin wire (side view). gy, = 0.467x10" J, Ry, =
3.11 nm, R = 526 nm, L = 457 nm. First frame is
taken at 5500 ps, and frame interval is constant at 500

ps.
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Fig. 3 Target geometry: a free liquid film exposed
to a temperature gradient.

Q
o
o
=

o

2 mm 14.3

Fig. 4 Typical examples of the induced flow in the
film of (L,, L,, d) [mm] = (6.0, 6.0, 0.6) under AT =
15.0 K observed from above. Path line (for 1 s) (left)
and surface temperature observed with IR camera.
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