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EXAMPLE 1: Flow of a
Newtonian fluid down
an inclined plane

-fully developed flow
-steady state
flow in layers (laminar)
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The Equation of Continuity and the Equation of Motion in Cartesian,
cylindrical, and spherical coordinates
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Equation of Motion for an incompressible fluid, 3 components in cylindrical coordinates
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Equation of Motion for an incompressible fluid, 3 components in spherical coordinates
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EXAMPLE Il
Pressure-driven flow
of a Newtonian fluid
in a tube:

(Poiseuille flow)

esteady state
econstant p
ewell developed

epressure p, at top
epressure p;, at bottor
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Equation of Motion for incompressible, Newtonian fluid (Navier-Stokes equation) 3 components in Ca;rtesmn
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Note: the r-component of the Navier-Stokes equation in spherical coordinates may be simplified by adding 0 =

2V v to the component shown above. This term is zero due to the continuity equation (mass conservation). See
BlI’d et. al.
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Equation of Motion for incompressible, Newtonian fluid (Navier-Stokes equation) 3 components in Cartesian
coordinates
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Equation of Motion for incompressible, Newtonian fluid (Navier-Stokes equation), 3 components in cylin-
drical coordinates
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Note: the r-component of the Navier-Stokes equation in spherical coordinates may be simplified by adding 0 =

ZV v to the component shown above. This term is zero due to the continuity equation (mass conservation). See
Blrd et. al.
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