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Abstract
This study uses the phase-change lattice Boltzmann model to investigate the influence of heater
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height, length, surface wettability and surface structure on the pool boiling heat transfer perfor-
mance. We found that when the heater height is lower, the vapor-liquid phase change rate is high-
er, leading to a greaster heat flux density. Additionally, shorter heater lengths exhibit better heat
transfer performance. Moreover, at low degrees of superheat, fully hydrophobic heaters demon-
strate the best heat transfer performance, whereas at high degrees of superheat, fully hydrophilic
heaters perform better. Lastly, we examined the impact of heater surface microstructures and
found that the conical surface heater exhibits better heat transfer performance compared to the
smooth surface heater.

Keywords

Saturated Pool Boiling, Heater, Lattice Boltzmann Method

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

BEE R EHR AR AR R, iR & EREESI ). FUHNE . A T, MRS S5 A
2 S B BNz o T AE N R A8 R S — (R R AR BRI . TE RS AR A
M, BEE RESIERI A BRI 2 & K& S RO EP it it T s A e fe BRIEER
RAMBAPEIE B INGEI50, SIS . SR, TR e A A 2 52 B S B PR, —
HAR S R I AR, 2 PR SRS e AR RE R Z R I Rk, 2 HHBOI T
S A FE IR 2R . T AR E N B s M e O R 18 4%, JLRRME X IS e A e B A LI
B2 [1]-[3].

2 2 B AR R ST R R RS e A MR RE I EE R K . Mody [4]Z8 IR RF 7 T P Rl AR TR ik
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103%. Ay J i#t— 47 CHF Him#has RS 2\ )28 &, Lee [5]58 N SERRHT 5T 1 K EEARLTEH Jy 3~16 mm,
i BEARAL VG g 15~40 mm (1) 13 FhoAS [A) 55 T2 D0 R L T AR B -9V 10 s S A2, A AT T CHF
{ELBEE A 2S T8 B2 3 NI PR, TR B T 52MT CHF JKV/IN ) S IR 2 ik s it FEAS [R) RS 28 S 80+
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IR R I AE , R BVEE T U7 7 AR SO LR I B NS S 2V A TR A v, R AR
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RS 40 85 2 T 1 b s e RO B2, RO SR IE R AR LL, KRS SR 10 (0 0 1 3 A R BT LA &1 1.5 £
Cong-Yao % N[1710F 58 T /SRR S i L R134a ik i it A2, &R B 24 3R THORLRE FE AN 0.133 19 3 5.742
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5, SEEGHETT T 35 5N 43 TR B Ak 8 R T P b o o A ARV, 49 S S RO TR RTETAR UL,
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Figure 1. Schematic diagram of the compute area
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Figure 2. Spatial distribution map of D2Q9
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Figure 3. Heat absorption curves for various heater heights at different degrees of overheating
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(d)

Figure 4. The bubble states of heaters at different heights under different wall superheat conditions, from left to right: T,/T. =
0.97,0.99 and 1.01. (a) At a height of 30 grids; (b) At a height of 50 grids; (c) At a height of 70 grids; (d) At a height of 90 grids
4. TEISENAREAREATAEMNSIERES, NEBIGHRRA TJ/T, = 097, 0.99 F11.01. (a) =EH 30
BF; (b) SEAS0EF; () BEART0IETF; (d) SER 0BT
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Figure 5. Schematic diagram illustrating the contact angle settings of two heaters (Red represents the heaters, while blue
represents the liquid droplets)
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Table 1. The contact angle settings of the two heaters
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FEARF 5 Fefi v 8 TV e
Casel 6, =110°, 6,=110° 2HiK
Case2 6,=170°, 6,=70° 435K
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Figure 6. The heat absorption curves for different wetting properties between the heaters (Case 1: fully hydrophobic, Case 2:
fully hydrophilic, Case 3: mixed wettability)
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Figure 7. Samples with three different wettabilities: (a) nucleation state; (b) growth state (T,/T, = 0.95)
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Figure 8. The bubble state diagrams of the three wettabilities samples when T,/T, = 0.99, t* = 89.33
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Figure 9. The saturation boiling curves obtained for smooth surface heaters (a) and conical surfaces (b) at different lengths
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Figure 10. Bubble state diagrams for two sets of heaters with a length of 200. (a) Conical surface: T,/T, =0.99; (b) Smooth
surface: T,/T, =0.99
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