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Introduction:  In  the accompanying  paper (“The 
transport  properties  of  non-volatile  random porous 
media:  porosity  range  and  mean  free  path 
distribution”)  we  mainly focus  on  the  average 
properties  of  a  wide  set  of  computer-generated 
random porous  media.  Hereafter  we  make  the  next 
natural step and model the escape of volatiles released 
by  the  heat  flux.  In  order  to  do  this  we  use  the 
common media  generation  block in  order  to build a 
porous bed and  then simulate a  random walk of test 
particles through this layer directly.

Examinations:  Similar  computer  examinations 
were done for the monodisperse medium constructed 
via   the  random ballistic  deposition  and  the  random 
sequential  packing  in  our  recent   paper  [1].  The 
escaping  probability as  a  function  of layer  thickness 
and porosity were determined. In this work we extend 
these computer experiments and consider properties of 
the layers generated by the random ballistic deposition 
(RBD) and the random gravitational deposition (RGD) 
methods.  Using  the  RBD spheres  are  dropped  in  a 
volume  where  they  stick  to  that  position,  which  is 
either  the  ground  or  another  sphere.  In  case of the 
random gravitational deposition the spheres roll down 
to a stable position with contact to at least three other 
spheres. In both cases a monodisperse medium as well 
as  different  variants  of  polydisperse  media  are 
explored.  For  polydisperse  media  we  test  some  bi-
disperse  distributions  followed  by  a  Gaussian 
distribution  and  a  power  law  distribution.  Using 
computer  simulations  we  evaluate  the  escaping 
probability  for  volatiles  as  a  function  of  the  layer 
thickness for all considered examples and attempted to 
quantify the various effects. The obtained results allow 
us in particular  to estimate the effective gas pressure 
beneath  the  random porous bed and,  hence,  to treat 
more accurately the problem of tensile strength of the 
ice-free outer layers of a cometary nucleus. This model 
was  constructed  by  [2],  using  the  dust-aggregate 
collision  and  adhesion  model  of [3].  Comparison  of 
the vapor pressure below the dust crust with its tensile 
strength  allows  the  prediction  of  dust  release  from 
cometary surfaces.
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