
Mechanical Energy: Kinetic

Mechanical Energy: Gravity

Mechanical Energy: Pressure



Bernoulli Equation

Example

Kinetic Energy is small!

Hydraulic Head



Hydraulic Head

Hydraulic Head – Example 1

Hydraulic Head – Example 2

A: 145 m B: 148 m C: 165 m



Hydraulic Head – Example 2

P1 = pghp

P2 = fghf

pghp = fghf

hf = (p/f)hp



Fluid Flows from High Head to Low Head



Validity of Darcy’s Law

Validity of Darcy’s Law

Specific Discharge and Average 
Linear Velocity

V = Q/A = -K(dh/dl)

Vx = (Q/ne)A = -(K/ne)(dh/dl)



Equations of Groundwater Flow

Equations of Groundwater Flow

Equations of Groundwater Flow



Equations of Groundwater Flow
d[(1-n)dz] = 0

Equations of Groundwater Flow

Equations of Groundwater Flow



Equations of Groundwater Flow

Equations of Groundwater Flow:
Leaky Aquifer

Equations of Groundwater Flow: 
Unconfined Aquifers



Anisotropic Media

Anisotropic Media



Flow Net Construction

Flow Net Construction

Rules for Flow Nets



Flow Net

Flow Net and q’

Flow Net and q’



Streamtube

Streamtube

Refraction of Flowline



Refraction of Flowline


