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Abstract

Tte notion of effective transport property of a heterogeneous medium implies that the medium
is large enough that the ergodic theorem holds and local fluctuation of the property can be
neglected. In case that the medium is not large enough compared to its characteristic micros-
tructure length scale, the effective property fluctuates and differs from the value of the medium
being large enough. As a representative transport phenomenon, diffusion was considered and the
fluctuation of varying effective diffusion property, diffusion coarseness (., was defined as a
quantifying parameter. Scaled effective diffusion property, {k*>// and C, were computed for the
two phase random media consisting of matrix of diffusion coefficient %, and spheres of diffusion
coefficient k.. Numerical simulations were performed by use of the so-called first passage time
technique and data were collected for existing microstructure models of hard spheres (HS),
overlapping spheres (OS) and penetrable concentric shells (PCS),
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Table 5 C, for selected values of ¢, and R/a in the
OS model. Here k,/k,=10
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Table 6 C, for selected values of ¢, and R/a in the
PCS model. Here k,/k,=10
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Table 7 (k*>/k, and C, for selected values of R/ A (FA M E 941-1000-033-2) 0 )8+ 7 mpoln]

a and k,/k, in the OS model A A} ol e A A=zl
/K R/a=0.2 R/a=0.5 . ,
o/, el
&o/k o Co [ K/ G =
0.01 0.779 0.504 0.745 0.516 (1) Maxwell, J. C., 1873, Treatise on Electricity
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1 1 0 1 0 Magazine, Vol. 34, pp. 481 ~502.
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10 2 65 122 2 16 1,09 Molekuldimensionen,” Annalen der Physik, Vol.
19, pp. 289~ 306.
30 6.25 1.68 5.43 1.59 (4) Hashin, Z., 1970, Theory of Composite Mate-
100 18.6 1.93 15.6 1.91 rials in Mechanics of Composite Materials, Per-

gamon Press.
11~132] #&kz} o x| g}, (5) Torquato, S., 1991, “Random Heterogeneous
Media : Microstructure and Improved Bounds
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ing Review, Vol. 44, pp. 37~76.
4 (6) Hirschfelder, J. O., Curtiss, C. F. and Bird, R.
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