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The energy storage technology is capable to fill the gap between energy demand and supply and make the
renewable energy more efficient, which have also become the research emphasis recently. Among three ex-
isting energy storage techniques, thermochemical energy storage has the highest energy density and longest
storage period. In this study, we constructed a two-dimensional numerical model of a CaO/Ca(OH)2 thermo-
chemical energy storage reactor, using lattice Boltzmann method to calculate the whole process. This method
is efficient and able to deal with complex boundaries. With regard to CaO/Ca(OH)2 energy storage process, it
is based on the reaction of CaO with water vapor, which can be considered as heterogeneous gas-solid reac-
tion. According to previous relevant researches, the model in this study consists of two parts, fluid area and
solid area. The fluid (H2O) flows in from one side and out the other, which interacts with the solid particles
(CaO), which is similar to previous model. A few reasonable assumptions were taken: the diffusion of fluid
in solid phase was ignored; the gas-solid interface followed the first-order kinetics model; the heterogeneous
reactions only happened at the interface. Besides, the solid update algorithm was adopted in order to describe
the phenomenon that the mass and volume of solid changes during the reaction, which means the flow state
also changes as the reaction goes. When the result reached steady state, the reaction stopped. Additionally,
the heat emitted by the reaction was determined by the reaction condition of each solid node, so this study is
composed of flow, mass and heat transfer problems. It can help researchers to learn about more mechanisms
of CaO/Ca(OH)2 energy storage and find out better solutions of promoting the efficiency of thermochemical
storage reactor, which has great significances.
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