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Fig.1 Initial state of the droplet (under uniform evaporation assumption)
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Fig.2 Numerical validation (Ax = 0.1 mm)
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Fig.3 Effect of gravity on the droplet shape at different scales

3.5 130
3ol o without gravity o without gravity
: o with gravity o with gravity
120 F

2.5

2.0F
~ 110 F
~ =
= 15¢ .

100F O
1.0F 3
[9)
05F o 90k
0 1 ' 1 1 1 ' 1 ' 1 '}
0 0.5 1.0 1.5 2.0 2.5 0 0.5 1.0 1.5 2.0 2.5
t/s t/s
B4 AR h/d BEBGHZE R B 5 Fefih ol G = AR b mi AR AR v,
MTE] ¢ B8 b5 R Bl VRCR 2 A 1) ¢ AR OC R
Fig.4 Droplet height to diameter ratio h/d Fig.5 Left edge coordinate x;, of the contact
vs. evaporation time ¢ line vs. evaporation time ¢

P 5 S FE A Fe 10 G — AR A i AR AR e, BETRCR 28 SIS R] ¢ R EOG 2R, [RIRE RS LE T 200
S AN R PR B, 5 — AR E T IR FRT . R A R RAE T A2 Ae
W12k o1 T2 7 A B SR R N BT rpal LAFE HY R 28 A B EAT | 28 WS T R S8 T T Y Y



VR 7E A R T 350 28 K ad R A% Boltzmann A4 251

i 250 0 il 2R R R B WG, 31 1.5 s ZEA B, —H BRI —EL

H TR 4 RS AR R M0 45 30 % 1) WA 8 38, WA 4 3 3 A (), 2 B VAR 1) 2 IR AS Tl DRt x5
IR R AR TR — I BN 20 2 05, e i 2 R Ak B 220 ) B0 T AH [ B R R
(B, RO AR5 22008 T A B0 T BT ARAR ] | ik — 25100 B aHg P o g %6 28 3t A 10 S il
AT L0 FIr LA 33— I SR 220 Y0 118 IRt 3l A2 B T % 2 A S R A A S i) )i SR R

LR R 4 AR S OSSR, PTG B 28 A S FAFAE R M i I 2V 1.5~1.7 s,
Xof 7 AT I A ARG L R 1.2 ~ 1.6 mm J3X — Il 54 RS9 il /K% B 4 BE 2.7 mm Z9/)
50% , R, % T HE N VFZAEST 5 B8535 i 0 5.

A8 1 4 FIEL 5 A7) 46 i 220 i sl o0 i 25 W B W LR (AT 1 Ffs ) s A8 1L 3
T ERSHEALA 0 = 145° BYE R ; Wi By Ben R i 3h 3 202 th T e B BOl g R 2 &
AR/ BT o A A T RO AR D i U A RS B B e, I R RO R 315 S hks .
23 ZHERTREDPEENIBRDSH

K6 Xf L 128k B 0.2 s F 1.5 s W 2200000 N AR R0 375 20 A1, B S He il Ol 145¢
FF RS R Av = 0.1 mm .

80 100 120 140 160

100 110 120 130 140

(b) 1.5
Bl 6 7% i A AN R st 203030 P 3 o3 A
Fig.6 Inside flow patterns of the droplet during evaporation at different times moments
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Lattice Boltzmann Simulation of Droplet
Evaporation on Flat Solid Surface
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Abstract: Mechanisms of droplet evaporation on flat solid surface were investigated with the
Lattice Boltzmann method. Effect of gravity on the droplet shape change during evaporation in
the cases of different static contact angles was detailedly analyzed. The results show that, as
the droplet size decreases, the gravity effect decreases; and when the size reaches a critical val-
ue, the gravity effect grows negligible. This critical value for a water droplet was calculated for
specific parameters, which was 50% lower than the value given by the classical capillary theory.
Moreover, the inside-droplet flow patterns are also considerably influenced by gravity and the

droplet size.
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