
Cylindrical coordinates 

A change of variables on the Cartesian equations will yield the following momentum equations for r, θ, and z: 

 

 

 

The gravity components will generally not be constants, however for most applications either the coordinates are 

chosen so that the gravity components are constant or else it is assumed that gravity is counteracted by a 

pressure field (for example, flow in horizontal pipe is treated normally without gravity and without a vertical 

pressure gradient). The continuity equation is: 

 

This cylindrical representation of the incompressible Navier-Stokes equations is the second most commonly 

seen (the first being Cartesian above). 
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