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The Equation of Continuity and the Equation of Motion in Cartesian,
cylindrical, and spherical coordinates

CM3110 Fall 2007 Faith A. Morrison

Continuity Equation, Cartesian coordinates
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Equation of Motion for an incompressible fluid, 3 components in Cartesian coordinates
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Equation of Motion for an incompressible fiuid, 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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Equation of
coordinates
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Ner—Stokes equation) 3 components in Cartesian
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Equation of Motion for incompressible, Newtonian fluid (Navier-Stokes equation), 3 components in cylin-
drical coordinates
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Equation of Motion for incompressible, Newtonian fluid (Navier-Stokes equation), 3 components in spherical

coordinates
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where, in these equations, V = —12-8% (ﬂ%) + ﬁﬁ% (sin 9%) + ’—I'—"‘—S_}n—’)’-é ( 5;22).

Reference: R. B. Bird, W. E. Stewart, and E. N. Lightfoot, Transport Phenomena, Wiley: NY, 1960.









