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PROBLEM # 1

The Hagen-Poiseuille law gives the flow rate equation for a horizontal steady-state flow
of an incompressible liquid in a circular tube of radius R, and length L, subjected to a

pressure drop AP.

1. Use the Hagen-Poiseuille equation as a starting point to derive an expression for a
porous medium permeability (k) that has a porosity ¢, tortuosity t, and a pore radius
distribution f,. Assume the porous medium consists of a cylindrical core sample of length
L, and cross sectional area A.

Assume that the capillary tube model is adequate for simulating fluid flow in porous
media, and assume that the capillary-tube radii distribution is also f, which is a function
of tube radii. Assume the fluid flow is horizontal.

ar* AP
8.ul

Hagen-Poiseuille is given by q —

I is the length of a given capillary

u is the viscosity of the fluid flowing in the porous medium
r a tube radius
P stands for pressure

2. Using results of part 1, estimate the porous medium permeability in md for a porosity
value of 35%, tortuosity value of 2, and a pore radius distribution fp given by
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Use 102 m? = 1Darcy.



PROBLEM # 2

Using the flow rate equation through a rectangular slit, given by
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Show that the permeability through a fractured rock simulated by a bundle of slits is
given by

Use the geometry specified Figure 1 below.
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Figure 1. Flow through a slit.
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