Influence of the porosity and pore size on permeability of
ceramic wick structures

L.F. Berti', R.M.Andrade', C.R. Rambo', W.L.E. Magalhaes’, E. Bazzo', D. Hotza'
'Federal University of Santa Catarina, SC. Brazil.
’EMBRAPA Florestas, PR, Brazil.

Permeability is a key parameter in applications which require flow of fluids through a
porous structure. The goal of this study is to manufacture ceramic wick structures with
different pore size and porosities and to analyze its influence on the structure permeability.
Different pore sizes and porosities were obtained by slip-casting mullite/Al,Oj3 slurries with
different grinding times. Porosity was determined by Archimedes principle and pore size
was determined by capillary extrusion. The darcyan and non-darcyan permeabilities were
experimentally obtained by gaseous permeametry. A mathematical simulation of the
permeability constants was carried out using the Ergun model and the results were
compared with the experimental data. Porosity values in the varying from 48 to 59% and
pores sizes in range of 1,1 and 4,0 pm were obtained. Darcyan constant, k;, in order of 10
m?’ and non-darcyan constant, k», in order of 10" m were determined. The mathematical
simulation revealed that the darcyan constants exhibited the same order of magnitude of the
experimental data, while the non-darcyan constants differed by up to three orders of
magnitude. This fact could be associated with the tortuosity of the flow path, which was not
taken into account in the model. The obtained results show that for the prediction of
pressure drop through the porous media an evaluation of both permeability constants is
required.
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