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Below are the Navier-Stokes equations and Newtonian shear stress constitutive equations in vector form,
and fully expanded for cartesian, cylindrical and spherical coordinates. The momentum equation is given
both in terms of shear stress, and in the simplified form valid for incompressible Newtonian fluids with

uniform viscosity.

Vector Form These are the equations written using compact vector notation.

The continuity equation (conservation of mass):
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The motion equation (conservation of momentum):
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Shear stress constitutive equation:
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The simplified motion equation for an incompressible Newtonian fluid with uniform viscosity:
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Cartesian Coordinates For a general fluid in cartesian coordinates:
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Shear stress constitutive equation:
ou, 2 R
Tr T 2——
T, u( g 3V u)
Tyy = —H (2 Yy %V ﬁ)
u, 2
= 2 — U0
Toz u( pp SV u)
Uy 8u
Toy = Tye = —H ( y)
<8u1 Ou,, )
Toz = Tz — —HM
Tyz = Tzy — (8uy auz>
L Ouy  Ouy  Ou,
Vo= or oy 0z
For a Newtonian incompressible fluid in cartesian coordinates:
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Cylindrical Coordinates For a general fluid in cylindrical coordinates:
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Shear stress constitutive equation:
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For a Newtonian incompressible fluid in cylindrical coordinates:
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Spherical Coordinates For a general fluid in spherical coordinates:
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Shear stress constitutive equation:
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For a Newtonian incompressible fluid in spherical coordinates:
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