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HEATFLOW/SMOKER Model

ATES, Molson et al. WRR, (1992)

Heatflow/Smoker Model
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Model Benchmarks: P
HEATFLOW/SMOKER Model

Validation: V=0 Ti=0™
Lunardini (1985) 3-zone solution X
programmed by M. Ghias, U. Laval L
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Benchmark TH2
SMOKER Model (Molson & Frind, 2014)
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Benchmark TH2
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Benchmark TH2
SMOKER Model (Molson & Frind, 2014)
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Benchmark TH3 ~ SMOKER Model (Molson & Frind 2014)
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Energy Flux - Right Boundary (W/m?)

Temperature (°C)
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Equivalent Hydraulic K (m/s)
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TH2: Unfrozen Water Volume Evolution
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Total Heat Energy (J)

Energy Flux - top + bottom (W/m?)

TH3: Lateral heat flux (top & bottom)
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Permafrost Evolution: Umiujaq
Temperature & flow lines

1.0000 yrs.

20m

B Temp.
N C)

NN WAO®




Acknowledgements

Développement durable, Fonds de recherche

Environnement et Lutte Nature et

contre les changements technologies

climatiques P, b

) uebecC
Quebec
// Canada Foundation
”SEBC Y //// = for Innovation
CRSNG — , Fondation canadienne
- pour l'innovation

BB UNIVERSITE
i LAVAL

Program of Energy Research and Development (PERD)
Indian & Northern Affairs Canada (INAC)

14


http://www.webflags.com/flags/c/canada.gif

Validation: Stallman (1965) Solution
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i I cf = 4174.d0 J/kg/C
B B rf=1000.d0 kg/m3
[ 20k c¢cm=800.d0 J/kg/C
B i rm =2630.d0 kg/m3
B i porosity = 0.35
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Validation: Discrete Fractures
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1D mass transport, single fracture
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