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problems should be addressed before the commercial application  and 9.8% carbon yielded 932.4mAhg " after 80 cycles [ 11]. How-
of sulfur cathode: these itations include the insulating nature ever, materials.
Completed and large volume expansion of sulfur, as well as the dissoluble  was limited by their high-cost complex manufacturing process.
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7. Falling film boiling

Falling film boiling widely prevails in the refrigeration and petrochemical industries.
Compared with the experimental research, the numerical simulation on falling film
boiling develops much slowly due to the complexity of this issue, such as bubble
behaviour (nucleation, growth, and departure), gas-liquid mutual interaction, critical
heat flux and liquid film wavy or dryout, and so on.

Falling film boiling is clearly different from the pool boiling [191] in bubble behaviour.
The bubble in the pool boiling originates from the nucleation sites [ 192 (usually surface
imperfections, such as pits or scratches) on the heating wall and the bubble growth is
generally confined to the thickness of the superheated thermal layer next to the heated
wall [29], while for nucleate boiling in a thin liquid film, the additional nucleation
associategmm - ances boiling at lower temperature differences than
the usug nucleate boiling [33]. Be lides, the initiation and departure process of a bubble
in the fal ing liquid film boiling ca | be described by three stages: waiting stage (no
significant grow e observed as the thermal layer is reforming), unbinding
stage (until the bubble departug@ene J e g S o
growing while flowing downsti fam) [29], [193]. Ji et al. [194] and Bock et al. [191]
reported a better heat transfer | erformance in the falling film boiling over the pool
boiling with the same tubes and heai
behaviours of the bubbles trapped in the thin superheated films, which increases
microlayer evaporation through the bubble base [29].

The published numerical studies on falling film evaporation with nucleate boiling are
tabulated in Table 7.

Table 7. Description of numerical studies on falling film boiling with 2D model.

Authors Geometry Method Fluid Phase Code/Sofrware Comments
change
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4. Results and discussion

5. Conclusion
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Three-dimensional topology optimization of
natural convection using double multiple-
relaxation-time lattice Boltzmann method

i-Wang Luo ° Li Chen ® 9, =, Hanbing Ke °, Chuangde Zhang ©, Yang Xia °, Wen-Quan Tao ©

2. Methodology

2.1. Forward model

In this study, the LBM is utilized to simulate the 3D natural convection process, and we
introduce two sets of distribution functions, f={f;la=0~g;-1) and g={g,Ja=0~g; -1}, to
separately model the fluid flow and heat transfer processes.

2.1.1, Lattice Boltzmann model for fluid flow

The distribution function f=(f;) evolves according to the following DVBE

U feu Viy=Ru(f)+Fa(f) VYa=0m~g;—1 n

where fy is the abbreviation of f{x,r,eq), which represents the distribution function at
positionx, at time r and with velocity e,. e={eyla=0~g; -1} is the set of the discrere
velocities, which are illustrated in Fig. 1 (a) and given as follows in the D3Q19 model
(three dimension nineteen velocities, ¢=19) adopred here

(2)
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