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Introduction

One of the methods for evaluating the spontaneous
imbibition process in fractured reservoirs is to perform
laboratory tests on the scale of laboratory cores. By
using experimental data and proper analysis of the
results, the behavior of the SI process in the reservoir
scale is predictable. The behavior of the SI process
depends on various factors and parameters, including
the properties of rock and fluid, and the interaction
between them. By choosing and preparing core
samples with specific properties and performing SI
tests, the effects of various factors on the SI process
can be analyzed. In the previous studies, considering
the effect of each of the factors affecting the SI
process, this process has been tested [1]. Investigations
show that, despite oil systems, the SI in gas systems
has been less considered. This is despite the fact that a
significant portion of the world's gas reserves exists in
gaseous reservoirs located on the active aquifer. Due to
the increased consumption and production of natural
gas, attention to this category of reservoirs is necessary
and increasing.

In this work, spontaneous water imbibition into air-
saturated porous medium tests is carried out at ambient
temperature and pressure, and the effects of various
factors such as initial water saturation on the rate of SI,
final saturation and recovery, are investigated.

Accepted: August/26/2019

Experimental Procedures
Experimental Categories

Three categories of experiments including SI
with and without initial water saturation and with
changing boundary conditions were carried out.
The experimental steps are described below.

Steps of the Experiment
Selection and preparation of core samples

The schematic of the apparatus of analyzing the
SI process at ambient temperature and pressure
is given in Figure 1. Core samples with adjusted
initial water saturation are installed into the SI
system, and using a special density measuring
kit under the AND scale with a precision of
0.001 grams and a maximum of 1000 grams of
measurable weight. By adjusting the balance
mode to the automatic measurement mode, the
suspended core sample’s weight is recorded at
a specified interval and stored using the RsKay
software on a computer connected to the system.
As soon as the core is in the saline reservoir, the
weight measurement is started and the weight
changes are recorded versus the time.



Selection and preparation of core samples

The purpose of the experiments is to investigate and
analyze the effect of the effective parameters on this
process and provide a unified model for predicting flow
behavior. In this regard, the selection of rock samples
should be such that experiments can be carried out as
well by changing various parameters. In this part of
the study, carbonate rocks were sampled from one of
Iran's gas fields and one of the Canadian fields. After
measuring the core properties, several samples were
selected for testing. The properties of the selected
samples are shown in Table 1.

Fig. 1. Schematic of spontaneous imbibition test apparatus.

Table 1: Selected rock properties.
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tD,Li&Horn(b)[2] and tD,MP(c)[3].
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Results And Discussion

The results are shown in Figures 2-4. Figure 2 shows
the recovery vs. time and the scaled recovery curves
by available scaling equations. Figure 3 illustrates the
effect of initial water saturation. Also, the impacts of
boundary conditions are presented in Figure 4.

Conclusions

These results indicate that the velocity of the process
in the gas saturation cores depends on several factors
such as porosity, permeability, rock fabric, initial wa-
ter saturation, and boundary conditions. Based on the
analysis of the ability of scaling groups, it can be con-
cluded that more precise studies are needed to provide
a comparable scaling equation for gas systems.
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