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Abstract  Droplet thermocapillary migration is a typical scientific problem in microgravity fluid science, and the study
of microgravity droplet dynamics not only has the theoretical significance of fluid mechanics, but also has important
practical value. A two-dimensional axisymmetric laser-driven droplet migration model was established. The laser-driven
droplet migration process in microgravity environment is studied by simulation calculations, and the effects of droplet
diameter and mother liquor parameters on droplet migration speed and behavior are investigated. Firstly, the migration of
the droplets was studied when the mother liquor and the droplets have smaller laser coefficients and the initial positions
of the droplets are different; then the migration of the droplets was studied the mother liquor has a smaller laser
absorption coefficient and the droplets have a larger laser absorption coefficient and the ratios of the diameter to the
width of the mother liquor are different. Simulation results show that when the absorption coefficients of both mother

liquor and droplet for laser are small, the direction of droplet migration is mainly influenced by the initial position of the
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droplet. When the absorption coefficient of the mother liquor to the laser is small and the absorption coefficient of the
droplet to the laser is large, the droplet will move toward the laser. The initial position of the droplet has less influence on
the migration direction, but the ratio of the droplet diameter to the width of the mother liquor will affect the droplet
migration behavior. By comparing with the YGB theory, the simulation results are consistent with the trend of the
theoretical results. The physical mechanism of laser-driven droplet migration is studied, the mechanism of interfacial

tension effect is explored, the law of laser-driven droplet migration is obtained, and the driving control method for

droplets is explored.
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Fig. 1 Schematic of laser-driven droplet migration
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Fig.2 Laser-driven droplet migration model
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Table 1

vAum?s™) pl(kgm?) A(W-mK™") of(uN'm-K™)

mother liquor 30.0 955 0.151

droplet 2.8 955 0.410 —86.3
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Fig. 6 Velocity of droplet and mother liquor around droplet interface
when initial droplet position is in the upper part of the mother liquor
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position is in the upper part of the mother liquor
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Fig. 12 Velocity of droplet and mother liquor around droplet interface
when initial droplet position is in the lower part of the mother liquor
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Fig. 16 Distance variation from the center of the droplet sphere to the
bottom of the mother liquor with different 4,
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Table 2 Size of droplets, simulation calculation migration velocity, YGB model velocity, Re and Ma

R/mm T/(K-mm™) Vinax/(mm-s™") Vygp/(mm-s™) Re Ma/103
2.50 0.03 0.145 2.921 0.002 0.016
2.50 0.12 0.162 10.629 0.009 0.057
1.50 13.30 4.124 34.713 0.344 2.255
2.00 25.00 11.046 87.000 1.150 7.536
2.25 3333 14.900 130.370 1.939 12.704
2.50 20.00 13.677 87.000 1.438 9.420
3.00 30.00 13.541 156.600 3.105 20.347
BEBRA, TR K, 5 YGB B U — 5. s = v &
YGB HieH [E 2N Re FI/N Ma 1 UL, Ui BLUT 5% A
1 WISCH, ARAE . B iRt ) 2 ABIT: BEaE AL, 1999: 1-23

JE T RPEI, R, Ma FFBA N T 1, SRR
ANBERROL, RE R ARG 2 (0 VB0 T 3 P A, 2490
WA 28 Bzt K1 R AR B, Y0 T PR A
Jad S S LB L, (E AR R R g /N T e KR S
B R, S BT B R T JOvH SR

FIH COMSOL AF v 54 TR ) 358 T WOk K
BRI RS R, R I REROR 0 RO WOl
REGAR /NI, BRI 81 %6 0 A6 % 7 ) g 8l
(e o 32 . SXFE LT, WO ) B N iE
Bl kT ORI UEA B 24 R R B N T
TR S R BN, R ) B A AR S T BIE R, (H
W RBAT W ZBHER SRR 2 4, 5
W, Y 4,<1/10 B, W &G E 2B AT R, 4
110<A4,<1 I, AL AT Z128) I A

W A5 5 BS g Fon Lk, R IR IR AR
FBE R AR R D0, W A BE K, W 1T %
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TR R /N T ES T SR R, (EAE RERRST A
(I 0T, VRO AR TR T O, W 1T A
FEROK, 5 YGB #g A —80 (i iR
PO IR Iy T B 1 M T 5256 % 2 (A SE B FR A1 T
FUBEAN, JE 07 SO 45 AT T WO AR IR Y, i
TIELLAMGI B AS, #H S 8 G 3AT T I 5
5, SEIBEOCIK SRR T B, AfApe Tl AR = i)
HET .
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