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3D Thermal Energy Storage Simulation

Borden Field Experiment.: 104 days after injection
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Model Benchmarks: 
HEATFLOW/SMOKER Model 
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Validation: 
Lunardini (1985)  3-zone solution 
programmed by M. Ghias, U. Laval 

Tx=0= -6 ˚C 

x 

Tt=0= +4 ˚C V=0 



E
le

v
.
(m

)

0 2 4 6 8 10
0

1

2

3

4

5
5 days

Distance (m)

E
le

v
.
(m

)

0 2 4 6 8 10
0

1

2

3

4

5
20 days

E
le

v
.
(m

)

0 2 4 6 8 10
0

1

2

3

4

5 5

4

3

2

1

0

-1

-2

-3

-4

-5

T ( C)o
1 days

Benchmark TH2
SMOKER Model (Molson & Frind, 2014)

Conduction only
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Conduction + advection
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SMOKER
Stallman (1965)

(a) Case I (b) Case II

Vz
=12.3 cm/d

0 - 30 C5 - 15 C

Case I: v=5.00d-7 m/s = Darcy flux
Case II: v = 0.0

cf = 4174.d0 J/kg/C
rf = 1000.d0 kg/m3
cm = 800.d0 J/kg/C
rm = 2630.d0 kg/m3
porosity = 0.35
Co = theta*cf*rf+(1.-theta)*cm*rm
tk = 2.d0 !thermal K J/s/m/C

Validation: Stallman (1965) Solution 
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