2013%7A

ZARLEFRFERAFFERIUGEN

Jul. , 2013

EFRARBHK N EHNFEX N
KEEM, WHEY, BRI, FART AR, RA
(LFERFRDSFRNERIAADFERE, LR 100190:

2EIASEBER N NEHAH, M 110819)

i B REXRNCHRUR LEHASEN ZNIERENE, ERENKET, aTRETFE REH&E

PIEENARTEARH, EFMBARERAMTRARENUESE, WAL S SR ER TS A

il Bk, RACEHARLERTTLATEMENFETHER, AXRFAAFEMER N EARFTEIHE

NEENEHRBRBNHEN R TR, TERNMFERTRIT: D FRRNCEREHCAHER: (2

FRRAERBH M FBENRAEANER: 3) AEIRMEAEANHE: 4 HRAERAERNGELT,

FEIEXT B NET B R
XA W\, EE A BHEH

0 3
CEMEMKE, CHEAREERS, CHENE
MERYWERERROME, TR T te
LA BRI RRE, HARMERTUSH
TH— R,
BYATESERS DMEE R E 7 A
BRAL \U T,
HABEHIM RS BB RIS,
BRERRES: —REERE (DER) B8R
R KHLA) .
RS BAEER, 2EER, BEYE

il

BHHFEEEE ( PUD) MXRKS. TE
REFICHRT LS BRERIAE . R aR%

EHK A4

R BRACHERENATIE s,
ERPHAGATERTIE. B, B TER
REXCHEERLED, BRRES
BEACEERBMEONE. B, BRTHRENE
—HERXHEAZS, HEREATHDE -
EERAERZREAT . REFAHLEM R
LEREATZM TR, R EREK
FRATHAREN RSB, AT HRBPEE S
B PN R

REFKACETLUS ., E—REREHALHE
MEZNRREAHAAE. B-REEKACERR
PR LR, XMEENEANEERBFHT X
ZEMGEM, MARAERRN LREKS, B

EEZRD.

%%mﬁ:@%ﬁ%ﬂ#%$<nmmmiwnﬂm\E%ﬂﬁﬁmﬁma(moawwwm\ﬁkmimﬁ.
TEEFNT: KRE 1988-), B, LEE, BLHRLE, HAHH: THEEHZ, Email: zhangchenhui2011@126.com

278



7 D0 S AT SR e, 20 3 OO B 1 S e N\ B
BIE, HREHIEREDBRERISHEEF. %
REWHEALHT EMNUE I MEERRENER,
FETLUEAT I AR TR R R . EoR%
HKACHERURAGH AT, RERSHEML
M. CHTERERMNARTDNDEL FRHRX
W B XFPICAE R LU 2 & M R E
R, FENTARGHUEHNRSE, LHEUMEHR
BEAMBRHNAMDEYS, HARRTE K%
HKNCAENAR. B-NARBHRACELZBATE
fFERADEHE#AICENER, DERINAT
BEEETETES, ERARTHSREKANCELR
FREITT .

EMEANRET, EAKFREEZEE AL
ZEEHIME, ENERELHK, WERER.
AR NFRE NS TEWL, FTULERE TS
FHMETARRF S SHE LR EARLRZR
. WMENMFE D SHE DBRERR T H AR
FEFA GRAERSE) K. RHLLR R
RETHOMKSE, FHTEREERZBRNEAMK
MTAREF ZHFERNEANARARZ —. £Z
8] SRR AR AT H AT R B R R R A R E T A
B TRAERS AR, FEERURRESNTEE
. e, G ARAE LR ARTR R SRR
LA

AT RIS, AMIRMETREZ7E,
Hep i, Binman . &% GF | %P
B. TALRERTEGEE BTTERETER
MEREN AL, RAK. TRISZ. ERM
REEE OF) BATHAMESR LR

BRO—82, EAXPHLRRAFAFEBER
FHAMERMENLROEERARENNE S
FAETTRAT .

1 HEXR

11 RRFEREN

THSERAREDKACENBACARZH
EEIBTFE, NEATRARZREER 1, L
BRER2, HILE, EMEARBEERLNHR,
SERFERAVHEEAETEM. BAKE. B
KESURBERELAHRK.

B REEE
Fig. 1 The test platform
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Table 1 Properties of the liquid
o/(N/m p/kg. u/pa. vimm* 6,
x10”) m’? s s)
x10°)  x107)
1.5¢s 17.7 0.852 1.278 1.5 0
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Scs 1850 0915 4575 5 0
10cs 1932 0935 9350 10 0
Di-water  72.07 09982 1.005 1.0068 85.66
EG 46.76  1.1155 2098  18.80771 62.93
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Fig. 2 The effect of PMD
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Fig. 3 The effect of quantity PMD
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Fig. 4 The effect of contact angle
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The tower drop experiments based on the vane type surface tension tank

ZHANG ChenHui>', RUI Wei*', DUAN Li ', LI YongQiang >,HU Liang', KANG Qi'
(1. Institute of Mechanics, Chinese Academy of Sciences, Beymng 100190, China

2. Institute of Applied Mechanics, College of Science, Northeastern University, Shenyang 110819, China) )
Abstract: The vane type surface tension tank is most widely used as the satellite liquid propellant tank. The capillary flow caused
by surface tension under microgravity environment would happen at interior comers and then the vane type propellant management
devices (PMDs) transport liquid propellants to provide propellants without gas for engines or thrusters. So, careful structure design is
necessary to meet the performance requirement under microgravity environment. Effects of PMDs. numbers of PMDs and sponges,
contact angle, and liquid viscosity on the flow are studied by National Microgravity Laboratory drop tower equipment.

Key words: vane type surface tension tank: drop tower: contact angle: capillary follow
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