jh210013-NAH

PXAYVHRDKEETDIalL—3>

RERIEXKTF FiTEFRFEHRE 57—
BR BEZ

AOKI Lab.

Tokyo Institute of Technology




$ [EFA S (A ADK L

= T oo AE R4t d K USTREFED S5GPUREIC
SH B fAAE (RILRE) NAARXDZI ZDB=h 5 DM
il 24 AKX #ﬁi&GPU@MPFt:Eo“L\t@JE’\JﬁﬁﬁE&
IR X HEREFHOHFTHEFEER | E6A DKL

Marlon Arce = 4

AcUNa BT K sTEEREDORIHL

Yos Sitompul | R X KERNIRVFI—I DESR

ftt 9%



AOKI Lab.

Tokyo Institute of Technology

46 B

H X

T RXAVROIKEETIF. BAFICEITEZRERADESEET
MFRROAKRG

s NMFIXT A VRADBERDSRROEANKO 5N B
* IFERENBVEMBEHERTH D, FHEBEXNDZXLIFHEH

A=

AMRZEZRAWS CE THERFEROKRELHIEZR D .|
TPRAVEROPREIIZITICELZ5Z. KEETOERED
Sal—23> TS5 T, RROAAKZXLZ%ZH
5T T Do

Water strider on water surface.
3




58 EFEIERIATHEFE AOKI Lab,

%‘;Eii*%@}_ﬁ'ﬁNSﬁ*%_mC & B RAEEEIDEE D

aa_u + (u"Hu=—- (Vp +uv?w)+F . 5 [ ————————
010 C,: Bk
Lo 2=01 .
®EFAllen-Cahn 52T & 3 SR REHE /
¢ P \] os |
P V- (ug) = {8\7 (Vo) — (¢(1 — @) |\71/J|>} .
p=¢p+ (L —P)pg, =+ (1 —dug O 5 = 3.0Ax

: : Relationship between phase field
¢ : Phase field B8%%, ¢ : Level Set A% function and level set function
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Mesh refinement based on Level Set function.
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Time: 0.000000(s] Properties

. | Case1 Case2
] Particle diameter[mm] 1.74 1.92
lvo Particle density[kg/m3] 1990 1320
Initial velocity[m/s] 0.90 0.78
Contact angle[deg] 154
Liquid Water
Gas Air
Domain size[-] A4DX4DX6D
AMR tree[-] 2X2X3
Max AMR level[-] 5

Resolution[mm] D/64
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Case1( D=1.74 mm, p=1990 kg/m3, 1t =0.90 m/s)

0.5 %
O  Lee and Kim et. al. (2007, exp.)
O Liuet. al. (2017, calc.)
0.0 O O'Brien et. al. (2020, calc.)
\ —— Present
T 0.5
Q
=
<
—1.0
—1.5 -

0.000 0.002 0.004 0.006 0.008 0.010 0.012 0.014
t[s]

Transition of central position
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Case2( D=1.90 mm, p= 1320 kg/m3, 1t =0.78 m/s)

1.0
O Leeand Kim et. al. (2007, exp.)
O Liuet. al. (2017, calc.)

0.5 O  O'Brien et. al. (2020, calc.)

Present

_2.0 T T T T
0.000 0.005 0.010 0.015 0.020

t[s]
Transition of central position

0.025
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Properties
i Leg length[mm] 10.0
Leg diameter[mm] 0.1
Load[g] 2.0e-5
Contact angle[deg] 120
Guard angle[deg] 0, 10, 20, 30
Liquid Water
Gas Air
Domain size[mm] 25X 5X%5
AMR tree[-] 5X1X1
Max AMR level[-] 7
Max Resolution[mm] 9.76562e-3

Guard angle 6,
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Time: 0.008400 s
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40 - |< t;=0.1s .‘ — Angular velocity 160
3 —— Displacement angle
N \ 30 1 b = 1140
' 201 - 120
10 A —
- 100 £
; 0 <
sk i
10 80
204 60
=301 L 40

o —0.05 0.00 0.05 0.10 0.15 0.20 0.25
1s]

3D model of water strider. Stroke property of middle leg
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7.00- }‘Str—oke.}< Back stroke | 0.20 1 Stroke Back stroke
6.001 | 0.15
— 5.00 o
g 4001 £ 0.10
= 3.00- .~
% 2,00 0.05 1
1.001
0.001 4 —— 0.001 Transition of water
0.00 005 010 015 020 025 030 0.00 005 010 015 020 025 0.30Strider swimming
t[s] ts] Upper let: Acceleration.
0.04 Stroke Back stroke Stroke Back stroke U pper rlght: yeIOCIty'
Lower left: Displacement.
0.031 0.101 — Fluid force Lower right: Propulsion.
E 0.02 % — Capillary force
'Q e
< I
0.01 -
0.00

000 005 010 015 020 025 030 000 005 010 015 020 025 030
t[s] t[s]
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Time: 0.100000 s

}‘ Stroke >{

0.101 ——  Fluid force

— Capillary force

F [mN]

0.00 1 &gﬂa‘:ﬁﬁ

0.00 005 010 015 020 025 030
t[s]
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Time: 0.200000 s

I‘Back stroke >|

0.10+ ——  Fluid force

— Capillary force

F [mN]

0.00 - #‘mzz:ﬁﬁ

000 005 010 015 020 025 030
t[s]
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Properties
Body length[mm] 11.0
Leg diameter[mm] 0.1(0.19)
Body weight[g] 2.0e-5
Contact angle[deg] 120
Liquid Water
Gas Air
Domain size[mm] 120 x40 < 20
AMR tree[-] 6XxX2X1
Max AMR level[-] 9

Max Resolution[mm] 9.76562e-3
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