Example 2:
Calculate flow rate in bbl/day for oil flows in a linear porous media with the following properties. 
L=2000 ft, 
h=20 ft, 
w=300 ft, 
k=100 md, 
𝜙 = 15%, 
µ=2 cp, 
p1=2000 psia, 
p2=1990 psia
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Prove that (Homework):
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Then                       substitute k in eq.
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example 3:
Linear vertical flow. In a city water-filtration plant, it was desired to filter 5000 gallon of water per hour through a sand filter bad to remove all the suspended matter and solids from the water. A vertical cross-section view of the filtration unit is shown in figure below:
[image: ]
data: 
Quantity of water to be filtered 5000 gal/ hr
Thickness of sand filter bed = 4 ft
Permeability of sand filter bed= 1200 millidarcys
Cross-section area of pit (also sand filter bed)= 1800 sq ft 
Viscosity of water at 20° C = 1.0 cp.
Barometric pressure equal 14.7 PSI 760 mm Hg, 29.92 in. Hg
What level of water must be kept in the pit above the sand filter bed in order to filter 5000 gallon of water per hour? 
[image: ]
[image: ]
[image: ]

()
1 atmosphere [standard] = 1.013 250 1 bar
1 atm=1.0133
()
()
()
1.708=
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distance in direction of flow and is always positive, cm
volume flux across a unit area of the porous medium in

unit time along flow path s, om/sec

2 = vertical coordinate, considered positive downward, om
» = density of the fluid, gm/cc
9 = aceeleration of gravity, 980.665 cm/sec?

dP/ds = pressure gradient along s st the point to which v, refers,
atm/cm

Here, 8
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FUNDAMENTAL PEOPERTIES OF FLUID-PERMEATED ROCKS

& = viscosity of the fluid, centipoises
k = permeability of the medium, darcys

1.0133 X 10° = dynes/(sq cm)(atm)
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solution:
A = hw = 20 x 300 = 6000 ft>
0.001127kA (p, — p,)
e L
0.001127(100)(6000) (2000 — 1990)
= @ 2000

q=

= 1.69 bbl/day
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Then 0= “F“ “"h :” substitute k in eq.
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