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Flow Nets
1. Linee di flusso Ψ e linee equipotenziali φ sono ⊥
2. Linee di flusso sono ║alla direzione del flusso

3. Due linee di flusso adiacenti individuano un
Tubo di Flusso (o Flux Tube).

4. Un reticolato di flusso (o Flow Net) è formato da
Ψ e φ distanziati tra di loro a passi costanti.

5. All’interno di un tubo di flusso la portata è
costante.
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qtotal: portata specifica per unità di larghezza

m: numero di tubi di flusso

n: numero di ∆Φ

K: conducibilità idraulica
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Se le maglie sono quadrate:
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Per disegnare:
1. Disegnare il dominio in una scala opportuna
2. Imporre le condizioni al contorno e

disegnare le linee Ψ e Φ vicino ai contorni
3. Disegnare le altre linee imponendo

l’ortogonalità
4. Di solito poche linee sono sufficienti (10)





2D Flow: The elevation of the watertable can
provide first-order information on subsurface

conditions.



Flow from high elevations to low elevations.
Where’s the recharge area?



Flow from high elevations to low elevations.
Where’s the discharge area?



Note that these contours can simulate conditions
in either the horizontal or the vertical plane.



(Source: Fig. 7.32; Fetter, 2001.)



Consider unconfined flow.



A piezometer in operation: The elevation of water in the piezometer
provides a measure of h(P).

A piezometer measures the hydraulic head at a point.



Example: Potentiometric surfaces (h-lines) for unconfined flow.



To what level does water rise in a vertical slotted (screened) well?



Questions − comments?



To what level does water rise in a vertical, continuously-cased well,
open (screened) at the bottom?



Questions − comments?



Close-up Views.



Slotted, or Continuously-Screened Well.



Continuously-Cased Well.



To what level does water rise in a slanted, slotted (screened) well?



Questions − comments?



An interesting aside is the
direction of flow in the well.



To what level does water rise in a slanted, continuously-cased well,
open (screened) at the bottom?



Questions − comments?



Close-up Views.



Slotted, or Continuously-Screened Well.



Continuously-Cased Well.



Let’s revisit our numerical model.



A Close-up View.





Utility of Piezometers.





(Source: Fig. 7.1; Fetter, 2001; after
Hubbert, 1941.)



(Source: Fig. 7.2; Fetter, 2001; modified
from Hubbert, 1941.)
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Flow nets in anisotropic soils (kx ≠ kz)
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Flow nets in nonhomogeneous soils (kA ≠ kB)
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This equation indicates that
the flow element

(the cell) cannot be kept
square for the soil B

since kA ≠ kB and the flow
element

in soil A is square.
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