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KRB MY O Ak, WE 5), (b), (©) FRIALE 2,
I SRR ry FoR; Z 5, RN
ALK KB 5(a), (b), (c) FRIALE 3, Z B AiX
AN Z, S A TR B o AR, (RIS, B
TR 5 BETH ) AR R 3L Gy, A, SRR
TR KA B K HIAR 1L, 1 5(a), (b), (¢) T RIS E
4,5 o, 1R 5(a) AR R O AR 240 T MYt

CH R 3, (HAEAL B 3 2 )5, A5 BETH B2 fid
Bz 2 8T S A, T AE R S(b), () H,
W CAGE B 3 S Fh2k, RN e S 3 O 2E 1M
Yo DR AL, R s = D)/2; it R
TEALE 3 2 R0, FEOTEMGTH O LR, MR A B
32 Ja, KB EM YT HRL E, HAERE 50) H,
AIAERLE 3 2 Ja, A5 BE T 22 firh R AN T
T8 B [T A R AL, X L TR R R R
AN B O], — RAEMBTA KK, BIEALE 1,2 2
i), —AAEMYTH PR, BIFEAIE 2, 3 2 Jh); =
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BRI R B EL

Kl 4 AE Gy RS
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FEARVY R AL LR i K i BELBE 2 i,
HRRW — T, A R P A FE B BUA R R
A3 A Gy = — 17 I (WL 4(a)), #H TR L
b — I B, WA RS A RO

Vi= %nﬁ(z —V2). (24)

A AT 5 B BA, WA S A O

winl (5) +2- (+(5))
()

_ D/2
<r_cos(71>< [3/180—7[/2)) 25)
A HAET S = A B, MRS 508

3 2
] (8) - )
2
3]

B D/2
(r ~ cos(mx ﬁ/180—n/2)>' (26)
FRERT LAFRAE 2 Gy, = —1.9 I} (WL 4(b)), ik
KR =AM B BRI R A A SR TR
—Br B, M FARF R A S (24) K 26 B

AR AR A R (25) 3 58 =B B AR A
BAXHN

1 [/D\’ D\?
V3—37t[<2> +2r3+(2r2+(x+2> )
D 2
2 _ —
“=(+3) ]

x+D/2
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MY Gy = —2.1 B (WL 4(c)), Kb T2 —Fr B
WHERR TS A (24) 2 56 B BeA iR R
HAL (25) 2 58 =B Be i AR RS A UL
27) 2, HIEE 1 x 8 0. 78 (24) K& 27) X r 38
ARG SR R AR, W 1/ Bl
Bl 6 45 TIESIR B R, Hefuh /B BEH
RIS IR] ) A2 Ak, N i AR Y, 7R 47 E iR S5
HETH A E F 230 Gy T, Bl AT (8] (389 0, %
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Abstract

In this paper, the state of metastable equilibrium and the state of unstable equilibrium of water at a certain temperature are explored
using an exact difference lattice Boltzmann model and the conditions of bubble (droplet) formation are investigated in the isothermal
phase transition processes. From these simulation results, it is found that the model predictions are in good agreement with analytical
results. Based on these works, a new model, which is based on exact difference lattice Boltzmann model and extended with an energy
transfer equation to model heat transfer, is proposed to describe liquid-vapor phase transition process. The effects of the wall-fluid
interaction strength on the bubble nucleation process in a pit are investigated using this new heterogeneous phase transition model.
Simulation results accurately reproduce the characteristics of three stages of the bubble nucleation process. The changes of the contact
angle, curvature radius, and volume with the bubble nucleation process are explored, and the relationship curve between curvature and
bubble volume from the simulations is in qualitative agreement with the previous results.
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