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Characteristics of Tortuosity in Tight Qil Reservoirs
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Abstract: Flow path tortuosity which is of great significance to productivity forecast is an important parameter in charac—
terization of the transport process in porous media. However due to the nonlinearity of flow in tight reservoirs flow prop—
erties in tight reservoirs are remarkably different with those in the regular reservoirs thus is the tortuosity. We studied the
change of tortuosity caused by the nonlinearity of flow using a pore network model. Two dimensionless numbers were intro—
duced: one is the dimensionless tortuosity I" which is defined based on hydraulic tortuosity to quantify the change of tor—
tuosity due to the nonlinearity of flow in tight reservoir; another is the dimensionless pressure gradient P which is de—
fined on the basis of the flux-weighted throat radius to quantify the state of pressure gradient. The dependency of I" with P
was systematically studied. The P-I" curve was found to have a fix shape and was irrelevant with any parameters of the
core. The result implied that the change of tortuosity caused by the nonlinearity of flow in tight reservoir is only a function
of dimensionless pressure gradient. The change of tortuosity can be calculated directly by the fitting formula of P-" curve
presented in this work.
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Table 1 Geometry parameters of the porosing grid 2 0.15 MPa/m A
A B ( )
Fig.2 Flow path in core A when pressure gradient
R( ) 0.79 1.71 equals 0. 15 MPa/m ( Color represents flow rate)
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Fig.3 Flow path in core A when pressure gradient

equals 0. 20 MPa/m ( Color represents flow rate)
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Fig.1 Variation of flux with pressure gradient obtained from

experiments and simulation ( data from Wei et al. 2009) ;
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Fig.4 Flow path in core A when pressure gradient
equals 0. 66 MPa/m ( Color represents flow rate)
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