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Abstract: Marangoni Experiment in Space (MEIS) has been conducted in International Space
Station in order to clarify the transition process of Marangoni Convection in liquid bridge. The use
of microgravity allows us to generate a long liquid bridge, 30mm in diameter, up to 60mm in
length. Several flow visualization techniques have been applied in MEIS, and 3-D PTV was used
to reveal highly three-dimensional flow patterns that appear after the transition. Conventional 3-D
PTV and multi-frame particle tracking were combined to obtain better understanding of unsteady,
3-D flow fields in oscillatory state. As the result, it was observed that the flow patterns change
from a 2-D axisymmetric steady flow to a 3-D non-axisymmetric unsteady flow, when the

temperature difference exceeds the critical value.

Kew Words: MEIS, Marangoni convection, 3-D PTV, Transition process

1. HRER

WA, B4 2 h CFEEREEZ R L
T-AFE - BRI Z < fThTW\b, TOHIZILH
FEMOBRICET e L H 0 | FER Sl bl
bbb BEfEEOEEETHL Ve —T v T —
% (FZik) bED—>Thd, FZETIIMNE
HBEEE DR 2 At 2 LT, S S RS AR S
JEBE O FlfG dh & O BT D728, A DD 7
ERLE O EREREEN R TH D, L, 22T
B Lol N~F 3 =%t (Marangoni
convection) DFAFEITH D, F ZIETITEME &
bhuay REU 7 —2—2 L0 nEahiE Uik~
[CHEE S H TV Z L CHESRZRET 228, 2o
B RUARER Sy & BEE Ry CIREEZNAET D, #iET
WL IS & D BN K& W2 D 5 E e iR 23 S RO
THDHOIZx LT, MUNEERETIXZ S 28]
ENHd, REACKLIREBENEZEE D &
LT A=K RDEENEFICRER b D LR D,
EHICv T v A =SHRITIREZEN & 5 i FE 2 551
TRIEMITRTEF TR D ZIRITT IR BN RS D\ T h
T AW IREE A~ EEET D ERMBENTEY, o
O NHEEEROMBEICEEE KIFT, Zhb0ER
A= ALIWEEMIAINTE LT, ZOEIH%
HHJE LTHREST2D, ME 1 SFHERTH S,
AWFETIZ200 9FET7~8 AITfTPNI-ME I S
MIZBIT253-D PTVICKDHE~T v 2 =%
WERENOFH 21T 572, ME I STTTiL, ®m7 A
A7 N EIZB W THENG 1 OIRE T — R OMFEEN R
INTEY, ZOEHRTHNHEIZ3HIITXx 5 3~
D PTVICEAITIIRERBWRERES LS 25,

2.3-D P TVIZ& 2

ME 1 SFHFERTIIF ZEO— %5 Lz
Half-Zone (HZ) liquid bridge & H\\\7-FEBr 41T >
TW5b, ZOFETIZ., —oDOF 4 A7z U=
VAANEFE LA THREETER L, E T 0 A7
MICIEEAEZ 5252 L Ty =i RES
T TWD, MEBERDT 4 A7 EYV 77 AT TTET
BYU, TNEBELT3IEBEDCCDH AT ClEtta ik
2. FOTF—X%3-D PTVENIZTHNS,

3-D PTVICEDATILLTD X 5 72 FIETiE
OHIND,

L)IATHRY VT L—a
2. ) K 1-1BBR
3.) =R

3. R EER
HIE., W OMNDEEIZHNT 3-D P T VN
BRERTLTEY, ZNH0ORELITFIIRT,

1.)Ar=0. 2 I28 T A M

Tablel Experimental conditions

Aspect ratio 0.2

Volume ratio 0.95

Flow pattern Oscillatory Flow
Mode4 Pulsation

Mode number —Mode4 Rotation

23.5 [K]—25.5 [k]
6 [second]

Temperature difference
Oscillatory cycle
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Rotation mode (AT=25.5[K])
Fig.1 3-D PTV Results (Ar=0.2)
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Table2 Experimental conditions

Aspect ratio 1.5
Volume ratio 0.95
Flow pattern Oscillatory Flow
Mode number Mode2 Pulsation
Temperature difference 11.2 [K]

Oscillatory cycle 30 [second]

Time = 30~45[sec]
Fig.2 3-D PTV Results (Ar=1.5)

Time = 45~60[sec]
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