LESSON 03E: DIFFERENTIAL LINEAR MOMENTUM EQUATION J. M. Cimbala

In this lesson, we will:

e Derive the differential linear momentum equation from its integral (control volume)
form by application of Gauss’s theorem

e Define and discuss conservative and nonconservative forms of differential equations of
fluid motion

e Define and discuss Cauchy’s equation of fluid motion

Derivation of the Differential Form of the Linear Momentum Equation

Start with the control volume (integral) form of the linear momentum equation,
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Final result: Differential form of the linear momentum equation:
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Conservative vs. Nonconservative Forms

Let’s examine our differential equation for linear momentum from above,
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Cauchy’s Equation

The differential linear momentum equation in nonconservative form is called

Cauchy’s equation,
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