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HWRS 505: Vadose Zone Hydrology

Lecture 2
8/24/2023

Today:
1. Review: Steady-state saturated flow
2. Derive permeability from Hagen-Poiseuille flow



Steady-state saturated flow oo
Review of Lecture 1
*» Vadose zone (Overview)
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Steady-state saturated flow

Static equilibriums.
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Steady-state flow:

v |Water flow
H 1 | v
K,

L4 (1) Homogeneous: K; = K, = K;
(2) Heterogeneous: K; # K, + K3
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(1) Homogeneous: K = Kz = K3
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Steady-state saturated flow

(2) Hetero eneous:

KF + K, # K3 (as an example, we assume K, < K; = K3)
ater flow
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Steady-state saturated flow

Permeability [L?]
“Hagen-Poiseuille” flow
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Note for the Laplacian: V2 =
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Navier 4, © ® Notes for Darcy’s Law: . kpg
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=> The permeability of the tube is k = R?/8
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Permeability and conductivity values for
various soil and rock media

darcy (d) =9.869233 x 10713 m? ~ 1 um?.
millidarcy (md) = 0.001 darcy.

A porous medium with a permeability of 1 darcy permits a flow
of 1 cm?/s of a fluid with viscosity 1 cP (1 mPa-s) under a
pressure gradient of 1 atm/cm acting across an area of 1 cmz2.

9.869233=1/1.013250. 1 atm = 1.013250 x 105 Pa
Velocity of groundwater flow ~ 1 m/day

(Freeze and Cherry, 1979) /
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