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Fluid Behavior in a Rectangular Cell under a Parabolic Flight

Using an Airplane
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ABSTRACT

When using parabolic airplane flights to simulate microgravity, several
sources of perturbation (rotation of the airplane, high gravity just before and
after microgravity, and g-jitter) all have an effect on the behavior of the test
fluid during the beriod of microgravity. We investigated the result of such
perturbations both in cases of with and without a free surface. The free
surface case was an experiment on Marangoni convection. It turned out that the
free surface was particularly sensitive to g-jitter, with the result that
observing the fluid flow was quite difficult. The case without a free surface
is a preliminary run of an experiment planned to be flown on the 1994 IML-2
mission. It was observed that the test fluid rotated togather with rotations

of the airplane.

1. #%E
JEMZTERRINGFHRBEEZFVNCHAT 2008 E L TE L OEBRVBETE
PMEBRSEZRVIRACEBEMDENRET b TVWE, ChsOB/NENERE
Bdic. MEZRZEZAOVCAER TR, EBOBENICENZMAL CHBARYE L £
SEMITTHIL (38 Y» 27754 ) CHENRIE QIBEE) oBENREE
EHLTVDS, M1 KRTEENRLASHY v 272754 F VDIEE, ZORIKEEDT
MERIBEEKELSTRIE, LHE, TAE, KPLZzoHEs 2R ELEE B,
ERCHERE 236 5HI07°G A~ RICHLIGAERELLTILT 2. & D HiRE
BINoDECB BEINZ LB TFHENS, TAMTRER cixtho BB E
TRIBIDG Y v s BREVIEBHMONTED, CHLHEOEE IcE AL E IF
To TLCAER CRMEBER CER SN MEFRBENREAORNIC X O M A
06—

This document is provided by JAXA.




REThit, HERAGS 2BE LR VWBECOVWTEHAL:, BHER S 2184 11,
T vTENRERESE. TORPOBAIL L, HHRAS R VWIBEOER = 1k, 19
MERTFESNTWVWBIML - T EBHENSCDU (Convection Diffusion Unit) %

BELTBY. CDUTHVSLNZRLOURILETS 2 BBEBRREEOGIROESE b
BETIT-feo WHDERT., @EFHHESHIFMEBEU VP (Ultra sonic Velocity P
rofile monitor) ZRHWTHESMOREEIT>7co UVPREBEEHERH VB 120, Hilk
WABHTEH > COFEERMOFTHIBAEE T, E7 5 v b VR AT 2 YW
?@m%ﬁ%%éﬂé§ﬁfﬁég%%%ﬁﬂﬁ%&@%&ki©UVP®ﬁ%ﬁ%ﬂﬁ
L7

(%)
oo
<
o
(=)
i

]

i |

i _ i '
23000 B] : E F
i ! ! 1
e 12.3G1 107G | 1.86G |
P | |
] ] H :
? ! ! :
~-60 -30 -15 0 20 30

B R (sec)
K1 g5 K Yy o754 brey— v
Fig.1 Schematic of standard parabolic flight.
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Fig. 2 Schematic of experiment of Marangoni convection.
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Fig.3 Schematics of preliminary experiment of [ML-2 and

temperature distribution.
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Fig.4 Observation of Marangoni convection.
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Fig.6 Observation of genaration of vapour bubbles.
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Fig. 7 A profile of surface location of freon by UVP.
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Fig.8 A profile of surface location of Silicone oil by UVP.
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Fig.9 Fluid flow every 3 seconds under 107 *G.

Thermal convection is clockwise.
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Fig.10 Fluid flow every 3 seconds under 0. 2G.

Thermal convection is counterclockwise.
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Fig.11 Pitch angle of the airplane and accelerations of three axes

versus time.
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Fig.13 Rotation angle of fluid versus

rotation angle of the cell and pitch angle of the airplane
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Fig.14 Velocity profile in upper part of the cell along X-axis.
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