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The flow is directly proportional to forth power of radius
of the tube and pressure difference and inversely

proportional to the length of the tube and the viscosity

of the liquid.
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v" Figure shows a horizontal column of soil through
which a steady flow of water is occurring from left to
right, from an upper reservoir to a lower one, in
each of which the water level is maintained
constant.

v" The discharge rate s, il Ja2dQ, being the volume
V flowing through the column per unit time, is
directly proportional to the cross sectional area and
to the hydraulic head drop AH and inversely
proportional to the length of the column L

Q=ViHaxcAAdH/L

v" The usual way to determine the hydraulic head

S5, & la3,Yidrop across the system is to

measure the head at the inflow boundary Hi and at



the outflow boundary Ho relative to some reference
level. AH is the difference between these two heads
AH = Hi — Ho
Obviously, no flow occurs in the absence of a
hydraulic head difference, that is, when AH = ()
The head drop per unit distance in the direction of
flow (AH/L) is the hydraulic gradient <, sl &,
which is, in fact, the driving forceaaslall 35,8ll. And is
represented by 7
The specific discharge rate Q/A (i.e., the volume of
water flowing through a unit cross—sectional area
per unit time t) is called the flux density 3axill 43GS(or
simply the flux) and is indicated by q. Thus, the flux
is proportional to the hydraulic gradient

q = Q/A = V/At xAH/L



q = Q/A = V/At xAH/L

v" The proportionality factor K is termed the hydraulic

conductivity
q=KAH/L=Kk /

v" This equation is known as Darcy’s law

v" The flow of a viscous liquid through a porous
medium is in the direction of, and proportional to,
the driving force acting on the liquid (i.e., the
hydraulic gradient) and is also proportional to a
transmitting property of the conducting medium (the

hydraulic conductivity).
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v Mathematically, Darcy’s law is similar to the linear
transport equations of classical physics, such as
v' Ohm’s law (stating that the current, or flow rate of

electricity,is proportional to the electrical potential

gradient),
v' Fourier’s law (the rate of heat conduction is
proportional to the temperature gradient)

v" Fick’s law (the rate of diffusion is proportional to the

concentration gradient).
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0 (%) Sandy soil Calcareous Sandy
sandy soil loam soil

10 1.2x107° 3.0x10° 9.1 x 107
8

15 8.1 x107° 1.2x10™* 1.7 x 107
6

20 1.7 x 107! 8.6 x 107" 9.3 x 10°
6

25 4.9x 107! 3.9x107 0.1 x 10~
5

30 8.8 x 107! 1.4x1072 1.3 x 10"

4
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Gravitational head (Hgi dpilall ¢ l&)); pressure head (t!EJ)
Hi:Hpi+Hgi& Ho=Hp,+ WI_NIWQ\,R
q = k AH/L=k (Hpi+Hg;) —(Hp,*+ Hg,)/L
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q =k AH/L=k (Hp; ~Hpo)/L
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q = k AH/L= k (H1 +L)/L=(kH1/L) +k
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L Zero Ho

L—H] AH=Hi-Ho

q = k AH/L= k (H1 —L)/L=(kH1/L) —k



