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Lattice Boltzmann Simulation of Dynamic Adsorption and Desorption
Characteristics of LNG Boil-off Gas at Low Temperature

WANG Jian-hu,DUAN Zhong-di, YUAN Yu-chao,XUE Hong-xiang
(State Key Laboratory of Ocean Engineering,Shanghai Jiao Tong University , Shanghai, China, Post Code ;200240 )

Abstract; To investigate the adsorption/desorption characteristics and the thermal effects of liquefied
natural gas (LNG) boil-off gas in low-temperature storage environment ,a numerical model for boil-off gas
heat and mass transfer by flow in porous media was established based on the lattice Boltzmann method ,in-
corporating with the adsorption of boil-off gas on porous media surface,the diffusion in internal microcrys-
talline pores and the heat transfer effects. The adsorption thermodynamic property of the low-temperature
boil-off gas of porous media with different porosities was analyzed. The results show that the adsorption of
boil-off gas significantly raises the porous media temperature , and the porosity is negatively correlated with
the adsorption rate but has little impact on the adsorption amount and adsorbent temperature ; the environ-
mental heat causes the desorption of boil-off gas from porous media,which adsorbs heat and removes about
45% of the external leaking-in heat, with the increase of the porous media porosity, the heat adsorbing
effect by the desorption of boil-off gas is enhanced.
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Tab. 1 Boundary conditions of adsorption bed model
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