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Experimental Evaluation of 
SAGD-ISC Hybrid Recovery 

Method

Seyed Javad Paitakhti Oskouei
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Schematic of the Physical Model 
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Middle Plane
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Properties of Experimental Pack

Sand 
mass in 
the pack 

(kg)

Mixture proportions 
(%)

Saturations (g/100 g sand)

Porosity 
(%)

Athabasca

Ottawa 
(ASTM 
mesh 
20/30)

Oil 
(Athabasca)

Water Gas

69.4 50 50 16.2 3.2 0 34.7

Oil Recovery and CSOR before Switching to Air Injection
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Middle Plane Temperature Contour before Switching to Air Injection

Air Flow Rate

Combustion
Period No.

Period 
Duration 

(min)

Experiment 
Time (min)

Air Injection 
Rate (slm)

Estimated 
Air Flux (m3 
(ST)/m2-d)

1 148 1008-1156 45 225

2 128 1156-1284 79.2 396
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Steam Assisted Ignition Inside the Air Injection Well

0

100

200

300

400

500

0 200 400 600 800 1000 1200 1400

T
em

pe
ra

tu
re

 (C
)

Time (min)

Ignition

Middle Plane Temperature Contour 
30 minutes time step



7

Average Residual Oil, Water and Coke Concentrations  
in the Model (g/100 grams of sand)

      Sw=1.8            Sw=0.4          Sw=0.6       Sw=0.7           Sw=1.9            Sw=2.2                        Sw=2.7 
       So=4.7             So=1.6                         So=0.3                         So=0.2              So=3.7             So=5.7                        So=7.0 
       C=0.4            C=1.5                C=1.6          C=1.0             C=0.4                              C=0.2                          C=0.1      

      Sw=1.1           Sw=0.4          Sw=0.5                     Sw=           0.5                 Sw=1.6                Sw=2.3            Sw=2.5 
       So=5.7          So=0.7                         So=0.0        So=            0.3        So=3.7             So=7.1             So=7.9 
       C=0.9                         C=0.9                          C=0.7                           C=0.7                          C=1.4                             C=0.2            C=0.2 

     Sw=1.1              Sw=0.5                         Sw=0.4         Sw=0.6              Sw=0.7           Sw=2.3           Sw=1.9 
      So=4.8           So=0.0           So=0.3          So=0.0        So=3.5            So=8.4                  So=9.0 
      C=0.5                C=0.4              C=1.0               C=0.9              C=1.6                C=0.2           C=0.1 

       Sw=0.4             Sw=0.5                        Sw=0.3                          Sw=0.4                        Sw=1.4                  Sw=2.7                         Sw=1.9 
       So=2.3           So=0.0           So=0.4                           So=0.8                        So=6.1                           So=9.3                  So=9.4 
       C=0.6               C=0.3                C=0.4               C=1.0               C=1.1               C=0.1           C=0.1 

      Sw=0.7                          Sw=0.5           Sw=0.4                        Sw=0.5        Sw=1.7                       Sw=2.4                         Sw=1.6 
      So=2.2               So=0.0               So=0.1              So=       0.7        So=9.9                           So=10.6                     So=10.9 
      C=0.7            C=0.2         C=0.4            C=      0.8        C=0.3              C=0.1          C=0.1 

      Sw=1.0              Sw=0.4        Sw=0.1                         Sw=1.5                         Sw=2.5              Sw=1.9          Sw=1.2 
      So=3.6                          So=1.5                         So=1.2                          So=6.9                         So=10.9           So=11.6          So=14.4 
      C=1.0            C=0.7               C=0.4            C=0.7                 C=0.1              C=0.1          C=0.1 

         Sw=1.9        Sw=1.6          Sw=0.9          Sw=     0.8           Sw=1.5                  Sw=1.4                        Sw=0.4 
         So=10.0                    So=10.6               So=8.                         So            =7.7                   So=12.1                       So=14.0        So=21.2 
         C=0.3        C=0.3                          C=0.3                         C=        0.6        C=0.1                           C=0.2                           C=0.1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Asphaltenes Content of the Extracted Oil Samples 
(g/100 grams of oil sample)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       23.5                   27.7        21.8          25.0           22.7             20.0          18.8 

       22.9                      27.2                27.8             20.4          19.2 

       19.8                                     28.7             21.0          17.9 

       20.57                     19.3          18.6 

       17.7                                         21.2             18.9          17.9 

       23.1          27.4        24.8                       23.5          18.9             19.1           17.2 

       20.6         18.9         19.2     19.4              18.8             19.0 



8

Conclusions

• Domination of the HTO  reactions.
• T max=628.6 oC.
• In the combustion swept zone, So=0 & Sw = 0.3-0.6 g/ 

(100 grams of sand).
• LTO reactions in the non-swept  portion of the sand 

pack.
• Oxygen content of the flue gas = 6.5% .
• The combined process oil recovery = 53.8%.
• Expected Oil recovery could reach 70%.


