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Abstract; The relationship between volume of air injected and oil-recovery mechanism for a light oil air injection process
(LOAI) was studied through a series of laboratory experiments and numerical simulation including slim-tube tests, sand-pack
displacement tests and numerical simulation of an adiabatic reaction process of LOAL Based on the experimental and numeri-
cal simulation results and in comparison with other gas injection processes, a theoretical curve was given, which could be
used for predicting the oil-recovery factor as a function of volume of air injected for oil displacement experiment under typical
light-oil reservoir conditions. The results show that LOAI process may have different mechanisms during different injection
stages related 10 the volumes of air injected. Up to 0. 5V,( porous volume) of air is injected (before gas breakthrough) , the
prevail oil recovery mechanism is flue gas driving, which is an immiscible gas flocding process. When the injected volume of
air is over 0.5V, (affter gas breakthrough) , the combination of flue gas driving and the thermal effect induced by the oxida-
tion may become an important oil recovery mechanism. Finally, thermal effect may become the dominate oil recovery mecha-
nism when the thermal front approaches oil producers.
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Fig.1 Oil recovery factor and O,, CO, contents

in produced gas versus volumes of air injected

in experiment 1
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Fig.2 Oil recovery factor and O,, CO, contents
in produced gas versus volumes of air injected
in experiments 2 and 3
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Fig.3 Simulation results for an adiabatic air injection

displacement experiment
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