The Equation of Continuity and the Equation of Motion in Cartesian,
cylindrical, and spherical coordinates
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Continuity Equation, Cartesian coordinates
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Continuity Equation, cylindrical coordinates
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Continuity Equation, spherical coordinates
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Equation of Motion for an incompressible fluid, 3 components in Cartesian coordinates

(%—Fv%—l—v%—ﬂ)%) = op <8Tm+a7—y$+8%)+
P "% "oy T %92 ) T Tar \ar oy | 9. ) P
vy ov Ouy vy 8vy) B oP <8Txy 0Ty 8sz>
<8t or "oy Tz ) T Tay \ar Toy oz )T
<%+U Ove | 4 9% 4, 31) _ P <<9sz LN %z) 4
ot Tor " Woy T %ar) T T ar oy | 9. ) P
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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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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Equation of Motion for incompressible
coordinates
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, Newtonian fluid (Navier-Stokes equation), 3 components in spherical
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where, in these equations, V = r%% ( 20
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Reference: R. B. Bird, W. E. Stewart, and E. N. Lightfoot, Transport Phenomena, Wiley: NY, 1960.



