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Study for understanding of interrelationship between microscopic dynamic wetting
and macroscopic fluid behavior

Imai, Ryoji

3,800,000

Fluid behavior in microgravity is different from in ground gravity since
surface tension and wetting are dominant. In propellant tank for spacecraft, sloshing due to
disturbance and settling behavior by change of acceleration have to be understood for design of
propellant supply system. These fluid behaviors are affected by a dynamic wetting significantly,
therefore it is important to understand this. We observed fluid behaviors in cylindrical containers
in microgravity conditions created by drop tower facility, and effect of viscosity and diameter of
container on fluid behaviors were investigated. CFD analyses considering interrelationship between
microscopic dynamic wetting and macroscopic fluid behavior were conducted and these results were
compared with experimental results. It was confirmed that numerical model considering dependence of
contact line velocity in dynamic contact angle by theoretical methods including microscopic
phenomena provided more reasonable results.
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KF96-50cst 50 957 20.8
3 60mm
KF96L-1cst
KF96-50cst
2.5sec

Osec 0.95sec 1.95sec
3
Dia.:60mm, height:120mm, liquid:

KF96L - 1cst(upper), KF96-50cst(lower)

4
Fig. 5(8)
(KF96L-1ct) (b) (KF96-50ct)
Cox C=3 Thin
liquid film theory
30mm



Position of free surface z[mm]

®

40V

50
40
30
20

10

-10

-20

-30

-»-Experiments
==constant contact angle 15deg
==Cox(C=3)

Thin liquid film theory

1 15 2

Time [sec]

Table 1
Silicone oil

lcst

1.0sec

25

3

Takuya IMAMURA, Masatoshi SUGIOKA,
Kazuyuki HIGASHINO, Ryqji IMAI, Study
on Liquid Management Technology in Water
Tank for Propulsion System Utilizing
Aluminum and Water Reaction
(Improvement of Liquid Acquisition
Performance by Hydrophilic Coating in
Metalic Tank), International Journa of
Microgravity Science and Application,
Vol.35No.1  35103-1-6, 2018, DOI:
10.15011//jasma.35.350103,

Ryoji IMAI and Mori MICHIHARA, Study
on Dynamic Wetting Behavior in
Microgravity — Condition Targeted for
Propellant Tank, International Journal of
Microgravity Science and Application,
Vol.34, No.3, 340306-1-11, 2017, DOI:
10.15011//jasma.34.340306,

Ryogji Imai, Takura Imamura, Masatoshi
Sugioka, Kazuyuki Higashino, Research on
Liquid Management Technology in Water
Tank and Reactor for Propulsion System
with Hydrogen Production System Utilizing
Aluminum and Water Reaction,
Microgravity Science and Technology,
Vol.29, No.6,475-484, 2017,
https://doi.org/10.1007/s12217-017-9566-5,

13

,2017.



29

, 2017.
2017.
, 30
2017 18
, 2017.
Ryoji Imai, Sho Goto, Takuya Imamura,
Masayuki Saito,Masatoshi Sugioka,

Kazuyuki Higashino, Basic research for
liquid acquisition device and reactor in thrust
system utilizing hydrogen production by
aluminum and water reaction, AIAA Paper,
AlAA 2017-4762, 1-14, 2017.

Ryoji Imai, Yuji Amano, Shuhel Yuze, Study
on Dynamic Wetting Behavior in
Microgravity — Condition Targeted for
Propellant Tank, 11th Asian Microgravity
Symposium, 2016.

Ryoji  Imai, Propellant management
technology and thermal problem in
propellant  tank, 11th  International

Copnference on Two-Phase Systems for
Space and Ground Applications, 2016.

60 , 2016.

Ryoji Imai, Numerica calculation and
reduced gravity experiment for dynamic
wetting behavior in liquid container, AIAA
Propulson and Energy Forum and
Exposition 2016.
Ryoji Imai, Yuji Amanom and Sho Goto,
Study for numerical calculation of dynamic
wetting in spacecraft propellant tank,
AJCPP2016, 2016.

2016 17
,2016.

2015.

HASTIC , 2015.

http://www.mmm.muroran-it.ac.jp/~13999408/in
dex.html

@
Imai, Ryoji
60730223
@
©)
©)



