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Abstract 
Centrifuge data from short core samples can be interpreted by a direct, non-iterative 
method. For larger samples, the increase in centrifugal force along the core leads to 
a Volterra integral equation. Direct numerical solution methods are scarce, unless 
the data are forced into an assumed functional form of the capillary pressure curve. 

This paper presents a method for solving the Volterra equation directly by a 
modified midpoint procedure, without iterations, numerical differentiation, curve 
fitting, or any assumed functional form. The method has been verified by com- 
parison with other procedures, interpretation of artificially generated data, and 
by measuring the capillary pressure curves of the same nine cores with the three 
standard procedures. 

The method is demonstrated on data from forced imbibition experiments. It 
is not overly sensitive to the number of datapoints, but a lower limit of 5-6 is 
suggested. 

Introduction 

Hassler and Brunner [I] formulated the problem of deriving the capillary pressure 
curve from centrifuge data. They presented a method for interpretation of mea- 
sured data from short cores and suggested an iteration procedure for long cores. 
Their method has been widely used, but is not quite satisfactory. For short cores, 
the differentiation of experimental data may lead to errors and for long cores, the 
iteration procedure entails numerical integration and differentiation for each step. 

Many authors have suggested improvements and tried to formulate a more direct 
solution of the centrifuge equation, Ayappa e t  al. [2], Glotin e t  al. [3], and references 
therein. 

Hermansen [4] recognized the problem as a Volterra integral equation of the first 
kind and examined published solution procedures to solve the centrifuge equation. 
Several sets of experimental data were interpreted to investigate the practicality of 
the methods. The main results of his work are included in the present paper. 

Several authors have questioned the validity of centrifuge equation itself, for 
example the boundary condition of zero capillary pressure at the outlet end. We do 
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