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Mode of oscillation of thermocapillary convection in long liquid bridge

Keisuke Fudano, Ryosuke Matsuoka, Koichi Nishino (Yokohama National University)

Abstract: Marangoni Experiment in Space (MEIS) has been conducted on the International Space

Station. The critical temperature difference, A7, is measured to understand the instability

mechanisms of Marangoni convection in a liquid bridge. The aspect ratio, Ar, which is the ratio of

the length to the diameter of liquid bridge, is varied from 0.1 to 2.0. In the present study, a ground

experiment has been conducted with a small liquid bridge formed between coaxial disks. Their

diameters are chosen to be Imm in order to form a long liquid bridge in 1g experiment. Ar is

varied from 0.5 to 2.2. This small diameter can suppress the natural convection inside the liquid

bridge as well as the gravitational deformation of the gas-liquid interface.
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Fig. 1 Experimental set up
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Fig. 2 liquid bridges in 1g experiment

This document is provided by JAXA.



j‘bf(fC]H

1)

imﬂPﬁ

3. R~ I=%
e~ Z 3= (Ma,,) % AriZxtL T v K
L7272 7% Fig.3 IZx7, T. Ma,,
o, | AT HI(pvK)T. o, ZFiEERERE,
PITEE, K IIBEBIRETH D, £/o. VIZER
TAATBELETHT 4 AZBETERINZ "D
DOEREMERE DO EEETH D, AFEFRIX Ar =1.0 &
1.6 THWMAMAZ/RL, 0. 75=Ar =1.4 TIXMEIS
EDEBNRE VN, —J5, D =1.5mm Ol | FKE
(Kawamura 2009) L IXBEIFIC—FdT 5,
"Space experiment"
- MEIS-1 (2008)
9 S¢St(Pr=68), D=30mm
+ MEIS-2 (2009)
®  5¢St(Pr=068), D=30mm

+ Schwabe (2005)
2¢eSt(F=18), D=6mm

"Calculations"
+ Ermalkov (2010)

- >
— —

"Terrestrial experiment”
« Present
¢ 20cSt(Pr=28), D=lmm

+ Matsuoka (2010)

4 2¢St(P=28), D=2mm

< 2eSt(Pr=28), D=4mm

- Kawamura G. (2009)

& 2¢St(Pr=28), D=2mm

v n-decane(Pr=15), D=1 .5mm

= Pr=68
[ % 107]
135 T T T T
125 .- . ‘ s s
8(:) T - T 1 T T
o0F - ]
. Y
40« % § 1
20 ‘%%C"’ § * é‘r "t Chenl
FEaY) o %%W 7
Hesdsy
0 0.5 Lo 1.5 2.0 25
Ar
[ 1(')3] Fig. 3 Ma,yvs Ar
16 ; . ; T T T
15
10
i . ‘ |
8 Py
__ u & ‘ 1
6

41 vii'vz E a®" "

B E“ Cee ]
?&%@ ?...!.--"

2

Ar
Fig. 4 Ma,w/Pr#vs Ar

T NV OREEBEB LT Ma, /Pri DT T
7% Fig. 4 \Z/RT, Ar =0.75 TIIE TOEERER
PR —ET 5, Ar =1.25 Tid EFER ONRIK
) EFHEER (KRB (MR ZEZRNRS
ns,

4. EBRITEKREK

mTTRE P o= f-H (x-Ma, ') % aric
MNLTCFry NIV T 7% Fig. 5 1O, AiER
X Ar =1. 25 fHEC, RNEF 2B 2RT, T
fhD M F BRSO MEIS & —F L TW\W5, AEBRTIX
Z DA 2 A E > THRENE — F72Y Standing
wave 7> 5 Rotating wave \[ZZ LT A BIZ S
72 —J7. MEIS TIXMERITE KB OEIITE ST
Standing wave MBI IN TR, KERER LR
05,

Ao _
3.51 ¢
3.U'j * 1
2.3[ ! ]
201 . ]
1.3 AR
1.0[
0.5[

0 0.5

Fig. 5 Non-dimensional oscillation frequency
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