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Figure 7. Variation of material properties presented in equation (1) based on the moving averaging do-
main analysis of the simulations. (&7 (b) "5](c) ™land (d) [™1Description of the bars are given
in caption of Figure 6.

here for the purpose of illustrating variations in interfacghere the right-hand side of equation (25) follows from equa-
velocity. The governing equation for describing the macrdion (23). Next, the interfacial conductivity™" can be deter-
scopic motion of interfaces is equation (2) that will banined from equation (2) under transient conditions. All

investigated below. terms in equation (2) can be calculated for a large number
4.2.2. Interface Conductivity and Material of averaging domains and at various times, allowing us to
Coefficient [™] end values of ¥ for a wide range of transient conditions.

[62] After calculating the euid-euid interface velocities The result is plotted as a function of average saturation in
at different saturations under variable transient conditionsigure 9b. It is evident that the interface conductivity is an
it is possible to estimate the conductivity of interfaces usinigcreasing function of wetting euid saturation. One should
equation (2). Assuming constant interfacial composition®te that, except for the range 8f > 0:9, the variation in
and for a one-dimensional domain, we can rewrite equatiealues of interface conductivity estimated under various
(2) as follows: transient conditions is not signiecant. This shows that this

coefecient is a reasonably Wlebehaved function of satura-
W™ e L8 P MSEPS 024 tion under a wide range of transient conditions. Large varia-
s 3 ey _ .. . tions of interface conductivity fos™ > 0:9 is due to the
where k™L>=T¥a ""K™ interfacial tension ™ is yarations of interface veldly. Negative values in that
lumped into other coefecients, and™ s ™% ™[1/L]. range (see Figure 9a) are catid®y local temporary imbibi-
First, the coefecient ™ is obtained from the equilibrium tion quring the early stages of invasion. This effect reduces
conditions, where the interfaces do not move avitt is dramatically as soon as theomwetting phase saturation

equal to zero. Under these conditions, we have becomes signiscant in the averaging domain.
o 4.2.3. Production Rate of Interfacial Areas

w1, %1/4 ’:fn; 525 [63] We use equation (4) to calculate the producti(_)n

NS term,E™. Thus, we have to estimate the change of specisc
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Figure 8. Ratio of gradient of euid pressure to the other 010203040506 070809 1
added terms in equation (1) for (a) wetting euid (b) non- ) Saturation (S7)
wetting euid. On should note that for clear illustration the o
ratio is inverse in Figure 8b. Figure 9. (a) Dependence of macroscopic interface ve-

locity on saturation and change of saturation with time, cal-
culated using equation (20) for all simulation snapshots and
interfacial area with timé@™=@ as well as the sux of a\_/eraging d_omains, (b) Variation of interface cpnductivity
interfacial aread@a""w"b=@p. Both of these quantities yvlth saturation re_sulted from analysis of aI.I moving averag-
can be calculated for a large number of averaging domairidd domains in time and space. Description of the bars is
The resulting production rate is plotted in Figure 10 as #Ven in the caption of Figure 6.
function of average saturation and its time rate of change.
Figure 10 shows thai™ depends linearly on the time rate .
of saturation change. Furthermore, it reaches its maximin  Concluding Remarks
value in the range of intermediate saturations. This is due[e4] We have simulated two-phase drainage experiments
to the greater possibilities for the creation of invasion sitassing a dynamic pore network model, called DYPOSIT,
at intermediate saturations. At high wetting euid saturaunder constant pressure boundary conditions. The simula-
tions, only a few pores are elled with the nonwetting euid.tion network has a cross section of 3030 pore bodies and
Thus, a small amount of interfacial area is created. With length of 210 pore bodies in the «ow direction. The anal-
invasion of the nonwetting euid, more pores will be lled,yses are based on the volumetric averaging in a moving
each of them acting as the launching site for the invasion aferaging domain with the size of 303D [3D pore
many other pores by the nonwetting euid. This causes lzodies. The averaging is done along the domain in many
faster creation of interfacial area. Eventually, the interfacidime steps. Because of the imposed boundary conditions
area associated with the main terminal interfaces will stafite., constant pressures) the «ow velocity varies consider-
to become less and less, as many of them will coalesably with time as the nonwetting euid invades the domain.
with each other. Thus, the production rate of specisc intetAs a result, the capillary number changes through the
facial area will decrease. network with time from 2 1010 5 [10""'So, the
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