0254-6124/2016/36(4)-590-05 Chin. J. Space Sci.  FHAF$R

GAO Yuan, CHEN Xiaoliang, LIU Qiusheng. Double-channel experimental device used under microgravity for in-orbit fluid
transport in space (in Chinese). Chin. J. Space Sci., 2016, 36(4): 590-594. DOI:10.11728/¢jss2016.04.590

FEER R AR EWIEERENLRES

®OR BAR A&

(PEBEREAEHR R 100190)

B B HERiesE T ENE SRR BB N E S IR T OO T ST, AT RIS
BTE A RS MR . TUEETE R J 0 B 7 MR S0 o T TR S PR R IR T, R E o B A
WSIHEATIRM, FIRS WA ORI A S SR, WA RFEE A R H WA EE. $E U Rk
VTR, B, EAWME, REARS, BT LREEMRREWRES TR SE. 1E%IEENH
BAFE S, RAGRME (HFET500) Fik R, FHALRSE RONEIEE RS2 R 5 KRR,
FERIE B, A, XUEE, %

hESES Vvs24

Double-channel Experimental Device Used
under Microgravity for in-orbit Fluid

Transport in Space

GAO Yuan CHEN Xiaoliang LIU Qiusheng

(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190)

Abstract Double-channel experimental device used under microgravity for in-orbit fluid trans-
port in space is designed. The device is used to observe the flow in open capillary channel under
microgravity, and then the steady characteristic of flow transport is studied. The device with double-
channel can observe the flow that has two kinds of sections and flow rate in single experiment. The
double-channel device can improve the experimental efficiency and reduce uncertainty in contrast
experiment. The key technology and difficulties of the design, such as sealing property and pressure
compensation, are also discussed. The device system and experimental step are also presented. In
microgravity conditions provided by drop tower, by using HFE7500 as fluid medium, the unsteady
flow and steady flow are observed by the double-channel device.
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Table 1 Physical properties of HFE7500

EHTH HFE7500 (21°)
EEK S/ (gs™?) 16.2
HE/(gem™3) 1.62
BEREER S (cm®s71) 7.9 %1073
e R/ (°) 0
(a) (b)
asymmetrical channel symmetrical channel
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Fig.2 Sections of two channels

%2 REARTE4

Table 2 Geometry parameters of two channels

WK 1 WK 2

FE d/mm 20 -

RE a/mm - 32.43

EIR 4% r/mm 47.32 -

& b/mm - 16.22

WA B/(°) 30 45

HiEH L/mm 30 30

B H/mm? 263 263
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Fig.3 Experimental device on the fixing plate

LSC: Liquid Storage Tank
R: Reservoir

TC: Test Channel

ED: Entrance Duct

CS: Channel Sealing

DC: Duct Changes

CED— M| v )X X  TV: Throttling Valve
FM: Flow Meter
FL: Fluid Loop
P: Pump
M: Mirror
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Fig.4 Principle of experimental device
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Fig.5 Light path and data collecting system (a) and photo of light path (b)
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Fig.7 Lower plate of experimental device
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Fig.8 Channels used in the experiment
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