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Darcy velocity

Apparent Effective sk
thermal — thermal -I— dispersivity tensor
conductivity conductivity *

heat capacity

of fluid

(Sauty et a/, 1982)
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Fracture aperture
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fracture influence

groundwater & uncertainty
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Groundwater inflow
with temperature Tg

Porous matrix
(homogeneous, isotropic, saturated)

Initial temperature Tg

Thermal
insulation
Heat transport Heat source _—
conduction Q (constant)
advection

dispersion

VBHE wall =~ %

Groundwater flow
Darcy’s law
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Fracture
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y-coordinate

x-coordinate Hydraulic head H (X)
applied on outer boundary




Numerical model
2D

Validation
MILS

One-factor-at-a-time
sensitivity analysis

Uncertainty analysis
30 000 runs
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Slow local

Apparent
thermal
conductivity




Slow local

Apparent
thermal
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flow
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Thank you

Questions & advice welcome

Oleksandra Pedchenko
Engineering and the Environment
University of Southampton

ooplgl0@soton.ac.uk
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Q&A supplements \J
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Relative % difference
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Fracture distance from borehole wall (m)

— Xplume 20K 30y: 46.0 - 54.2 m (nMILS: 48.6 m), Vp = 0.005 m/day

Xplume 5o 30y: 1.1-10.5m (nMILS: 7.7 m), v = 0.050 m/day

........ TimeSSpIume: 75.9-83.2 y (nMILS: 84.1y), Vg = 0.005 m/day
........ TimeSSplume: 0.4-1.6y (nMILS: 0.8 ), v = 0.050 m/day




Apparent thermal conductivity

heat capacity
of fluid

Aa :/AA'l'a VF |7<|

Darcy velocity

effective
thermal conductivity dispersivity
of porous medium tensor

(Sauty et al 1982)




