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A Preliminary Conductivity Model Experiment for Determining
Hydraulic Constants in Physical Model Borehole

Yeonghwa Kim* - Huntae Lim
Dept. of Geophysics, Kangwon National University

ABSTRACT

A geophysical conductivity logging technique has been adopted to determine hydraulic constants using a simplified
physical model that depicts the borehole condition. An experiment has been made by monitoring the conductivity change
within the model hole using borehole environment water and incoming-outgoing water of different salinity, under the state
of constant flow rate by maintaining balance between inflow and outflow. Conductivity variation features were observed
that depended on flow rate, salinity contrasts between fluid within the hole and incoming-outgoing fluid, and density
contrasts between fluid conductivity within the hole and incoming fluid. The results of the experiment show the uniform
change of fluid conductivity within the hole with time, a fairly good correlation between the flow rate and the conductivity
change rate. The geophysical conductivity logging technique can be an efficient tool for determining hydraulic constants if
the model equation is verified by henceforward experiments.
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Fig. 1. Schematic diagram of apparatus setup for conductivity
measurement.
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Fig. 2. Electrode configuration factors obtained for every

potential electrode pair and conductivity of non-flowing fluid

deduced from the configuration factors.
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Fig. 3. Conductivity variation curves with time since formation
fluid began to flow into hole fluid of 0.01% NaCl solution. Flow rate
was 11.9 g/min. Temperatures of hole fluid and formation fluid were
held constant without temperature difference between the two.
Zero height shows the location of incoming and outgoing fluid.
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Fig. 4. Conductivity variation curves with time since formation
fluid began to flow into hole fluid of 0.03% NaCl solution. Flow rate
was 14.0 g/min. Temperatures of hole fluid and formation fluid were
held constant without temperature difference between the two.
Zero height shows the location of incoming and outgoing fluid.
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Fig. 5. Conductivity variation curves with time since formation fluid
began to flow into hole fluid of 0.05% NaCl solution. Flow rate
was 14.3 g/min. Temperatures of hole fluid and formation fluid
were held constant without temperature difference between the
two. Zero height shows the location of incoming and outgoing
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Fig. 6. Conductivity variation curves with time since formation
fluid began to flow into hole fluid of 0.08% NaCl solution. Flow rate
was 13.7 g/min. Temperatures of hole fluid and formation fiuid were
held constant without temperature difference between the two. Zero
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Fig. 7. Conductivity variation curves with time showing high
density contrast caused by lower hole fluid (22°C) and higher
formation fluid (24°C) temperature. Data were obtained from
salinity difference between formation fluid (0% NaCl solution)
and hole water (NaCl solution a little higher than 0.05%) with the
flow rate of 18.5 g/min.
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Fig. 9. Conductivity variation curves with time showing reversed
density contrast caused by lower hole fluid (20.2°C) and much
lower formation fluid (14°C) temperature. Data were obtained
from salinity difference between formation fluid (0% NaCl
solution) and hole water (NaCl Solution a little higher than
0.05%) with the flow rate of 34 g/min.
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