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INL Geocentrifuge

® Actidyn Systemes
® 2-meter radius
® 5-130 g acceleration
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Motivation for Geocentrifuge

® Decrease the time required to complete
an experiment compared to 1g
experiments.

® Obtain spatial scaling real-world
problems according to the acceleration.

® Study a wider range of conditions than
1s capable under 1g acceleration.



Vadose Zone Transport
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Accelerations




Fluid Potential
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If Coriolis term is insignificant , velocity is small,
and steady-state flow:

¢=_

Py
L

2.2
ar
+gz+—p




Pressure and Piezometers
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Pressure and Piezometers
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Elevation Head and Hydraulic Head
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Specific Discharge
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Specific Discharge
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Specific Discharge
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Specific Discharge
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Non-dimensionalization of the
Navier-Stokes Equation for
Flow in a Centrifugal Field

Or azu*_iu*= 1 r*+ap*
or** Ek Ek Ro Or *
where
Ek = V/a)r02 Ro =V, /aor,
viscous force _ inertial forces
B Coriolis force ~ Coriolis force
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Coriolis Effects

Coriolis effects can be 1gnored if:
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Coriolis Effects
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Column Design Schematic

Background
Solution
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Columns




New Flexible Moisture Probe Design

Kapton electrode
Plastic column
Stainless steel bolts

Tape g

ECHD probe



Fraction Collector Designed to
withstand High Accelerations
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Column Experiments




Column Experiments
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Comparison of 20-g and 1-g Experiments
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Column Experiments
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Capillary
Barrier
Studies




Summary

Developed theoretical background that serves as a basis for
improved design, interpretation, and simulation of experiments

fluid potential,
pressure, pressure head, & hydraulic head in centrifugal field,
specific discharge,
Coriolis effects,
Advanced techniques needed to conduct in-flight sampling and
monitoring on the geocentrifuge,
Improved moisture probes,
fraction collector for geocentrifuge,
general experimental setups for geocentrifuge
Conducted experiments that demonstrate that the geocentrifuge

technique is a viable experimental method for the study of
subsurface processes where gravitational acceleration is important



Summary

Key Advantages of Geocentrifuge Approach:

Decrease time required to complete an
experiment compared to 1g experiments.

Obtain spatial scaling real-world
problems according to the acceleration.

Study a wider range of conditions than
1s capable under 1g acceleration.



Coriolis Effects
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