Appendix D
Equations of Motion in
Cylindrical Coordinates

The equations of motion of an incompressible newtonian fluid with constant y, &, and
cp are given here in cylindrical coordinates {r, 8, z), which are related to cartesian
coordinates (x, y, z) as in Fig. 4.2:
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The velocity components are v,, Uy, and v,. Here are the equations:
Continuity:
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The r-momentum equation:
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The f-momentum equation:
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The z-momentum equation:
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The energy equation:
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where

Viscous stress components:
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Angular velocity components:
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