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ABSTRACT:  We investigate the rehydration of freeze-dried vegetables by means of multiscale simulations. At the pore scale we investigate the influence of the detailed pore structure on capillary flow using the Lattice Boltzmann method. The pore scale simulation give us input for a coarse-grained model, which treats the porous structure as a bundle of capillaries, with polygonal cross sections, with horizontal and vertical interconnections. For rehydration of vegetables there are two fundamental different modes of imbibition, namely via fully immersion (counter-current imbibition), and via floatation on the air-water interface (co-current imbibtion). The challenge in the coarse-grained simulations has been the description of two sets of arc menisci (AM) and main-terminal menisci (MTM) during counter-current imbibition. Via the pore scale simulations we have learned how the orifice-like interconnections between capillaries influence the movement of AM and MTM – imposing pinning and threshold conditions. At the coarse-grained level we have added the multiphysics of gas bubble compression, water vapour diffusion, and swelling of cell walls – constricting the capillaries.
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