Introduction to the Navier-Stokes Equations
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Introduction to the Navier-Stokes Equations

What are the Navier-Stokes Equations?

Derivation
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Combine together in the x-component of the linear momentum equation:

T [a(puxux) @ puyux &(puzux)]( xay Z)
aayx+aazx docdvd
5y oz (dxdydz)

= p(dxdyd +aa""+
= p(dxdydz)g, [Ox

Momentum Equation in the x-direction:
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Momentum Equation in the z-direction:
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For a Newtonian fluid (derivation outside the scope of this course):
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Substitute and simplify. The Momentum Equations for an incompressible, Newtonian fluid with constant dynamic
viscosity, i.e., the Navier-Stokes Equations:
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How do we use these equations?

Engineering models

Verify computational models

Fundamental understanding of fluid mechanics



