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A numerical study on decreasing CO2 emission by
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The production of heavy oil is challenging because of its higher viscosity and lower mobility. Although
thermal-based methods are useful to cope with these problems through heat injection, the application of ther-
mal recovery method are expensive and not always effective methods. Therefore, different alternatives were
considered with respect to conditions of heavy oil reservoirs. Non-condensate gases like flue gas injection is
widely used in heavy oil recovery. The flue gas includes approximately 80% N2 and 20% CO2 [1] . The flue gas
injection is an effective method for improving not only heavy oil recovery, but also environmental issues. The
flue gas injection can increase recovery efficiency by gas expansion, viscosity reduction, and reservoir repres-
surization. In addition, the interaction of flue gas components with reservoir fluid under high temperature
and pressure conditions of reservoir contributes to higher recovery factor of heavy oil [2]. Numerical study
was carried out to investigate the effect of CO2 percentages of flue gas on oil production performance. The
numerical results showed that reservoir pressure in higher CO2 percentage has experienced larger decrease
during flue gas injection. This can be attributed to higher solubility of CO2 than N2 in heavy oil at the same
reservoir temperature. The presence of gas solution in heavy oil contributes to higher performance of oil pro-
duction. The main reason for it can be viscosity reduction in heavy oil. In fact, the solution gas composition
in the heavy oil provides a driving force for increasing heavy oil mobility in terms of the CO2 content [3]. The
higher tendency of CO2 in flue gas to form miscibility with heavy oil components not only enhances heavy
oil production performance, but also reduces CO2 emission by different industries as long as the injected CO2
is captured and recycled.

Fig. 1. Pressure distribution at injection (a) CO2 100% (b) CO2 20%-N2 80%

Fig. 2. Pressure drop in the reservoir

Fig. 3. Cumulative oil produced in production well
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