The Navier-Stokes Equations The Navier-Stokes
equations are the
basic differential

describing the
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For rectangular coordinates (see the figure in the margin) the results are
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In terms of cylindrical polar coordinates (ség the fiéﬁ?eﬂigﬂ the inargin), the Navier—Stokes
equations can be written as
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Stress-Deformation Relationships

For incompressible Newtonian fluids it is known that the stresses are linearly related to the rates of
deformation and can be expressed in Cartesian coordinates as (for normal stresses)
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In cylindrical polar coordinates the stresses for incompressible Newtonian fluids are expressed
as (for normal stresses)
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(for shearing stresses)
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