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Media: Effects on Thermally Driven Liquid Redistribution = -
ihﬁestigators: Hannah Castellaw under direction Qf Randy

‘8tudies involving the pumping-removal of hydrocarbons from a

poxrous - -medium - have -shown that a nonuniform - distribution ef
residual - hydrocarbons remain in the medium even after careful
“preparation of "homogeneous"™ column packs. "It has been
.postulated that  this - nonuniform distribution is due  to the-
development of preferential flow paths. Preferential flow
‘chahneling is accentuated by increased heterogeneities in the
medla, .yet. . it appears.to. be present in. all porous media due to.

pore-level heterogeneities. . Flow channeling causes the flow

"o be isolated to a relatively small percentage of the porous
-medium- leaving large portions of the medium stagnant (no - flow).-

Flow in the preferential paths is due to advection. Fluids may

move  from "stagnant"™ regions to the channels by diffusion which
mis»a{less effective transport mechanism. Therefore, fluids may-
remain in the stagnant regions for extended periods of time.
‘Glassical mathematical models do 'not take into account this
-phenomenon. - - : :

At the proposed hlgh level waste rep051tory, 1t is

antiqipaﬁed’“thaf“”ih"51tu water will wvaporize due +to the
-emplacement of - heat-generating high-level waste. ~The wvapor-is-

expected to flow away from the heat-generating waste packages and
condense in cooler regions of the geologic media. The flow can

-be.- advection- driven due to either vapor-pressure gradients {(i.e«,

temperature > boiling temperature, hence boiling) or large-scale
buoyant forces. It is anticipated that preferential gas flow

paths will  develop, -thereby leading to relatively -wet and dey
regions of rock. It I anticipated that current models of vapor

transport overpredict the extent of rock dryout. A correct

prediction of rock dryout - and condensate formation are important-
“in predicting the performance of a repository, especially the
spatlal and temporal distributions of llqu1d water and water '

The obJectlves of these experlments are to. 1) study the

”development of preferential flow paths under conditions which'
- diminish and- accentuate preferential flow and the effects of heat

on preferentlal flow, 2) identify or develop simple mathematical

models which account for the effects of preferential flow paths |
~on- fluid redistribution, -3) assess the importance of preferential
4flow paths to the antlclpated drvout and vapor flow near heat-

generatlng hlgh level waste at the'proposed rep051tory at Yucca
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The develepment of preferentlal flow paths w111 be studled:
by creatlng vertical air flow through a nearly homogeneous porous'
media. A large box, as illustrated in the sketch on the
following page, will be filled with sand. The bottom of the box
will be equipped with an air inlet manifold. The manifold will

dlstrlbute incoming compressed air over a test area in the center
of the box. The centered test section is an attempt to reduce

potential for streaming along the boundaries. The top 6f the box
will be equipped with air outlet tubes in the center test area.

The rate of outflow of air will be measured with a gas flow

meter.  The spatial distribution of outflow will be observed.and:

quantified. The box will be sectioned to allow variation in the
height of the sand. ~ Initial experiments will test the

experimental method  and  establish baseline cases with»~both

minimum and maximum preferential flow paths.

: The first phase of the experiment will be conducted under
isothermal conditions. The distribution and rate of outflow of
air through nearly homogeneous sand will be observed“éﬁd;

measured. Heterogeneities will then be introduced. The outfloew
of elr will be observed and measured. :

' The second phase of the experiment will be conducted under
non-isothermal conditions. A source of heat will be introduced

at the onset. -The same procedures will be followed as in phase

one, observing and measurlng outflow under homogeneous, - then
heter@goneous condltlons
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