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Direct Numerical Simulation of the Nucleate Pool Boiling Using the
Multiphase Lattice Boltzmann Method : Preliminary Study
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ABSTRACT

Multiphase lattice Boltzmann method (LBM) has been used to simulate the nucleate pool boiling directly. For the phase
change model, the thermal model and the Stefan boundary condition were introduced to the isothermal LBM. The phase change
model was validated by the bubble growth in a superheated liquid under no gravity. The bubble growth on and departure from
a superheated wall has been simulated successfully. The preliminary results showed that the detail process of nucleate pool

boiling was in good agreement with the experimental results.
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Fig. 1 Schematic diagram (top : 7-< diagram; arrow means
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- diagram; ¥ means a free energy and is a double-well
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Fig. 3 Evolution of the order parameter () at different times.
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Fig. 6 Interface contour and velocity fields at pinch—off.
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Fig. 9 Snapshots of the experimentally observed nucleation
growth and departure of single bubble at 5 C superheat
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Fig. 10 Temperature profiles for the nucleate pool boiling
simulation at different non-dimensional times (/2=0.00934).
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Fig. 12 Interferometric pattern around a growing and rising
vapor bubble taken from Stephan and Kemn ®
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