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Viscous Shear Stress on a Plane Wall (defined by y = 0)
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Flat-Plate Boundary Layer Equations
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Bernouilli Equation
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Friction and Drag Coefficients for a Zero-Pressure-Gradient, Flat-Plate, Laminar
Boundary Layer
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Transition from Laminar to Turbulent Boundary Layer

Rext ≈ 106

Friction and Drag Coefficients for a Zero-Pressure-Gradient, Flat-Plate, Turbu-
lent Boundary Layer
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Integral Measures of Boundary Layer Thickness

Momentum Thickness
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Displacement Thickness
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Mass Conservation Equation in a Pipe

U(x)A(x) = constant = U(x = 0)A(x = 0)

Newton’s Second Law Applied to a Vehicle

ma =
Ẇ

U
−D − w sinα,

where:

ma mass times acceleration of the vehicle, Ẇ is the vehicle power, D is the drag generated
by the fluid, w is the weight of the vehicle, α is the slope of the road (α > 0 if the road goes
upwards).

Newton’s Second Law Applied to a particle suspended in a vertical stream

ma = D − w,

where:

ma is mass times acceleration of the particle, D is the drag generated by the fluid, w is the
weight of the particle.


