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Abstract: This manuscript introduces activities of the working group on ‘Heat/Mass Transport
Phenomena in Interfacial Thermo-Fluid Systems’ in JFY2008. 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
to control of thermal-fluid phenomena, such as wetting and dewetting processes of the solid
material by the liquid, and heat/mass transport without any mechanical parts in microgravity/
microscale systems, for technological applications. 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 JFY2008.

Space Utilization, Wettability, Precursor film, Surface tension,

Keywords; Mesoscopic

thermal-fluid dynamics.

FL&HIC BT I I SEAT MR & PRI 2 WIS T RS %

AN - BN FHBRBER A 3 TR AR B £ Bl
BAFSIC AR R 72 ZE LT, M/hEN UiTe g)
BREE FICB W T LT 2 Mimdvikl B L O (R
RN OFENRFT NS, [ERE EE R TE
1T 5 \WIRIBT 2 REIE, 1 g FTOWMK NS R
U 78N, Thbb, ANEESHEFEERETO
VA, K E A S O BT HEIRE ISR
2 A A BR BE A AT 45 D BR S, BASS MRk S R )
B2 COWRMEANY R U TR AR BG TH 5.
COBRERERT D ON, BERK 3B (=2
2 RNTAV) OBEITHY, ZHMH - ZROHRTO
RCITEERMEL D, av X I VT4 VinkE
VAR, A — /L TORER S T AAEH TR E
T HIENE - WEBEBIORMBEN S, REES & BB
WZBAMR LTV 2 8filf, S OICBENREE O RE X

O -G a2adl. £z, a0 27 74~

ZERHLNTEY, I 7 v AT — )L TOLFEK N
il 72 S BWCIERICHEERFIEL 2 D.

AW G TlE, FrERERBE F CORWE kO & 72
ZEATHER, B X OERmEZFH Lk - ki1
HkcEH L, H EToOERRBIOHEHERE, =6
(R ZE RS 2RI U 72 B0 N8 ) SR & (SR AT
VY, RERORRRFHEREm A BT & & big,
AN B TFH BB 3 TR AR B AR Bt B
FICARAIRBRERTH D, [EAE] BIO [£H
BENINE T AV Ry 7 BRSO
fiftds X OREBIAOHI OEBEZ B LT 5.

RBARAWGIE, Fpk 16 FFEFIRO [FHEREEH]
FVEARELY: WG(SURF) | (43 « IATECREER)) H
DY T I N—TD1o5[arB 7 hTA BRIk
OB FE] L LTEBZBAA L, BV 17 FE L
DMSE LT o X7 T4 L iltBERIROE) )]

This document is provided by JAXA.



FFEEE WG & L CIEE &2 1T > T & 7. Pk 20 4FEE
WD, L0 A Y ZAa Yy J e RE R RS
AT LEXRE L THIEEZED T 2, [RiE
BNV AT MTEIT D EWEREBLISR & 2 Ol
B3 DHFFEEEW G & SR L CIREh 2 ik L C
W5,

MEWGDHKFHE L VAR

AWGIE, RE< 2OoONFIZET HHM5EEE %
ToTn<. T7bb, (1) B bR i
a7 b TA VEFREOZEE), BIT (2) 2
HHREZ A 2 @RI ER T 550, Th
D, TNENERS L OBUEFHRIC K-> THEELE
(7 7 —=F LTS, LUF, #HERGIR & ORE
ZRY.

EHNAE (1)
OZEBRRIbrZE (82« B8 GREER) , /e ORAE
R), Ak (JAXA) , #HF FR) ]

() EREE TR E AT LA BB D AT &
O 27 b7 A itk o 7 v 7 7 A v
PSR (LB - NE - AR, (D) AZAHS 7 BT
DEN LD THErOmEL CNE - rA) , (i)
aAFZT NTA L OBIMICKT D EB LOREIE
m EREAROEE (R, (vt TSRO
it O (RY) |, (v) BUNED) FEBRO i
(L% - 5&F) .

()~(ii) %, MR £ TOTRENCF| & & 1T > TV
HbDTHD. FRICRIFBEHRRTZ T T, %
BT R T 2 MR ERE R L CETY
L. BRCEVICBWT, 7Y a2 — R X — e A
AL, THETE RS IR K5 TR D
BMHZEHR L. ZICEY, ZhETICETHE
HREYR— N THEREETWD. ZNHDOAR
[ZOWTHE, SREEEDENIAFZRIC CTREM 2 B RT
HTETHD.

XHIZ, WG REBEHOHRFIRRKES NV —TE
K OFER K27V — 70X, FHMZETFIC B s
HEM AR O AN B ZHEHSZ, TEmLHERdR (50
HE) & & bICMZEMERAMEE I AICERL, ~
A7 v 77 T 4 RET CORPBERTHRZE O FE
K OVEAT MR AU B3 5 TR R 21T -
7=, B L7 — X I 3BEMrFhch o, —@#HoE
B RB L OEREEROBRRICLY, REEDK
RERE W NE N EROERZ TEL TV 5.

O¥ufEFtH Y . BB GRELR) , AF (W)l

K)o, R - Sul GRK) ]

O BFINFEERN =R —T v a— L%
BT R T vy VR L= — FER (K
),

) =R F ) Fa—THNIIBITEKOBE
BILOWEL GER - Hul)

(i) IR NRRIC LB =R F ) F 2 — 7 Ok
AR (E R - St

(V)T T A Y — EIZR LTI AR T 5 RE
EME (LB - R

(v) T W AER T 2 R EEME (Fig. 1) (L)

Fig. 1 Example of molecular dynamics simulation on
breaking-up and droplet formation of thin liquid film on
solid substrate (bird-eye view).
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(a) thin liquid film in the cavity
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Fig. 2 Target geometry: a free liquid film exposed
to a temperature gradient.

Hot wall
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(b) free liquid film

Fig. 5 Typical example of 'oscillatory' flow; (1) top
Fig. 3 Liquid film holder (right). Liquid film is view of the deviation of the temperature over the top
formed in a square region indicated by a circle. free surface and (2) cross-sectional view in x-y plane in
Thickness of the holder is of 0.2 mm. the cases of (a) a thin liquid film in the cavity (a single
free surface (top surface is free)) and (b) two free
surfaces under the same intensity of the thermo-
capillary effect. Right-hand side is the hot wall, and the
opposite is the cold wall for each frame.
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