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Capillary-driven flows along rounded interior corners in microgravity

HOU Rui ,DUAN Li ,HU Liang ,KANG Qi
(National Microgravity Laboratory , Inditute of Mechanics ,Chinese Academy of Sciences Beijing 100190, China)

Abstract : Huid management in gace isfacing new challenges because of the requirements of ace ex-
ploration. It is crucid to invedigate the capillary driven flowsin vessl’ sinterior corners as the fluid manage-
ment devices oorners provide the main conduitsfor the trander of fluids. In many ingances, the interior cor-
ners are not perfectly sharp but rather possess a degree of roundedness due to the dedgn or fabrication. In this
work , different containerswith rounded interior corners are desgned and 10cS dlicone oil is used for a series
o drop tower experiments. Based on the invedigation into the inmpacts of the varying radius on the capillary

driven flows, vauable experimenta rules are found.
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Table 1 Physical properties o 10cS slicone oil (25 )
o (N/'m) P Hkgmy U
x10°° (kg x10°° (mmAs9 Npo B 4
Fig.4 Sketch of the tes gand
10# 20.1 935 9.350 10.0 1.399 o 3
(PMMA) , ,
Np =1.491, 90 %, 4
: 3, 5 (@ (b (¢ (d 4
Table2 Ted vzeﬁals data for capillary rise teds '
o a R (mm) oL :
(a) AVMA  1.401 100 45 o 9o ) )
(b) AVVA  1.491 100 45 2.4 , 006121824
© AMMA  1.491 100 45 4.8 3.0s; ;
(d MMMA  1.491 100 45 6 RO R2.4 R4.8 R6




7

R it

{ o

R

J .

(3 AbhoS

Donvassireasind

L4
ke ;
/g/ NN
g : %
F R24
. /
(h) ¥ ! L/
: E g
5 : 4
 Sovom—
p——
)
(c) /l
’
o
1
fadiinrasionrasd
.;4”- Ll oy |
ik e 1 §
r 1
1]
(d)

e

0 0.6

1.2

g8, | microgravity

5 10cS 4

time

Fig.5 Sdected frames o capillary rise in the four tes vessls with different rounded comer for 10cS fluid

0. 04s

94-2009 China Acade Journa nic Publishing House. h

6(a)

6(b)

)

t1/2(8112)

, RO

, R6



78 (2008) 22
357 s
259 (
) 6
E .t =0. 48s . tY2(sY?)
e 6(b) ,RO OO L
{Y2 L Y2
1 F i doodl (3]
: § =0.48s , Wei dogdl
Y S ., 6(b) L
0.0 0.8 1.6 24 32 30
ts tﬂz 6(a)
(a) M AmTsE R Sl X R
351
—=—R0O
] R4 L vz
—s—R4 S8
m T ,
| t=0.48s 10cs
E 1
Eis1
g i
0 ==t ’ 4
0.0 0.4 08 12 1.6 20
,IQ’SI."Z ,
(b) WS H il T 0 W S/ A X &
6 L/mm t/s t¥Y? s¥?
Fig.6 Menisus tip location L/ mmasa function of t/s tY2 s!2 '
(
, , ) L
R6 , '
(2) , (1] , [M].
6 t=0.48s 1999, N
2] STANGEM DREYERM E,RATH HJ. i riven flow
0<t<0.48s (21 . o Capary
indrcuar cylindrica tubes[J]. Phydcs of Huids,2003,15
; t>0.48s ; )
(9) :2587-2601.
[3] WEISOGH. M M. Capillary flow in an interior corner[ R].
J J NASA T M 107364 ,1996.
10mm [4] BBERHARDT RN F. Orhitd flud management[ R]. AIAA
0.48s , 851234 ,1985.

( 83 )



-0.2

0 s 10 15 20 25
(b) HAdMHITHL b =4. 6mm, AT=20C

7

Fig.7 Sreamlines near both endsfor hy=3.0mm A T =10

and hp=4.6mmA T=20 under microgravity
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