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>>> 1. Research Background

hvdrogeological Multi-field slug tracer
parameters coupling test

@There are still many problems in the comprehensive determination of

hydrogeological parameters in aquifers;
@Slug test is known for its small impact area and easy operation;

®Tracer test is used to determine the dispersion coefficient of an aquifer;

@Multi-field coupling is an extremely complex problem




>>> 1.Research Background

Slug Test

(1) Slug tests use a single well for the
determination of aquifer

(2) Rather than pumping the well for a period
of time, a volume of water 1s suddenly
removed or added to the well casing and
observations of recovery or drawdown are
noted through time

(3) Slug tests are often preferred at hazardous
waste sites, since no contaminated water has

to be pumped out and then disposed.

Pictures of the slug test system

't

=

[
)

“\“\ull ”””fh,,

A
N
S

&
o

\)
LTI



>>

Pressure =
Pressurized,

(mm) i

1700 1
1600
1500
1400
1300
1200
1100

T

1. Research Background

Slug Test
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>>> 1.Research Background
slug heat test
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Experience model studies
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>>> 2. Laboratory Model

&7 &
2 8
Ko s

LTI
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Experimental Schematic Diagram Schematic Diagram of Experimental Data



>>> 2.Laboratory Model

Overall Diagram

of Platform
Peristaltic Pump Heating Rod Digital Screen

One-dimensional Experimental Platform



Cement Filling Top View Front View

Two-dimensional Experimental Platform
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>>> 3. Theory and Methods
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>>> 3. Theory and Methods
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1.Hydraulic field

2.Thermal field

A : Thermal Conductivity
: K: Hydraulic Conductivity : .

5 . p : Density
| Hs: Storage Coefficient :

: ¢ : Heat Capacity
: v: Darcy’ s velocity :

a, : Thermal dispersivity

3.Chemical field

D, : Dispersion Coefficient

‘‘‘‘‘
---------------------------------------------------

*
’’’’
------------------------------------------------------

D, : Molecular Diffusion

Coefficient

. a, : Dispersivity

oooooo
---------------------------------------------------------
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3. Theory and Methods
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Well-posed Problem

3. Theory and Methods
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Well-posed Problem
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Dimensionless Factors
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>>> 3. Theory and Methods

Laplace Inverse Transform
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Well-posed Problem
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3. Theory and Methods
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22> 3. Theory and Methods
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22> 4. Conclusion

1. Coupled Model Validation

Combined experiments and simulations validate coupled hydraulic-thermal-
solute models for reliable estimation of permeability, thermal conductivity, and
dispersion coefficients.

2. Enhanced Parameter Accuracy
Synergistic experimental-numerical approaches improve parameter
identification in multi-physics systems, resolving complex coupling mechanisms.

3. Robust Experimental Framework

High-precision laboratory measurements and cross-validation quantify
spatiotemporal dynamics of coupled flow, heat, and solute transport.

Analytical solution+Indoor experiments+Numerical simulation
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