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Methods of Time Scaling-up for Spontaneous Imbibition
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Abstract: In this paper, the progress of the time scaling-up methods for spontaneous imbibition (SI) processes in recent years
is comprehensively reviewed. Based on the mechanism of SI, the modified and expanded models are analyzed. In addition,
based on the core-scale theoretical and empirical models, the applicability and existing problems of these models in field-scale
application are discussed. Representative dimensionless models and the corresponding boundary conditions are summarized.
Firstly, the dominant contributing mechanisms of SI are capillary pressure and gravity, and the SI process is governed by both of
these two mechanism for majority of tight reservoirs. Secondly, there exists wide gap between core-scale and field-scale studies
for tight reservoirs, which thus makes the results irrelevant and mis-predicted. Therefore, to establish the time scaling-up
models for SI with different media in tight reservoirs based on the modified scale analytical models with different mechanisms,
are extremely important for predicting the dynamics of enhanced oil recovery in tight reservoirs.
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Fig. 1 Schematic representation of co-current and counter-current imbibition
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