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Outline
•  Conservation of Mass

•  Balance of Momentum

• Navier-Stokes Equation
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Control Volume Analysis
•  Inside is a black box

Differential Analysis

•  Details at every point is 
evaluated
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Mass is conserved during the motion
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Compressible Fluid
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Cartesian Coordinates

Steady Flows
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Incompressible Fluid
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Cartesian 
Coordinates

Cylindrical (Polar) Coordinates
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Newton’s Law

x-direction

dt
dmm VaF 
dt
dmm VaF 
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Cauchy’s Law

Constitutive 
Equations
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Navier-Stokes 
Equation (Incomp.)

Constitutive 
Equations
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Incompressible Flows 
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Navier Stokes
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Concluding Remarks
•  Conservation of Mass

•  Balance of Momentum

• Navier-Stokes Equation
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