ENCH 501 F2017 Quiz#4 Name:

October 31, 2017 Time Allowed: 45 minutes al

The following expression is given to describe the velocity profile in the boundary layer on a flat plate:
u =a + b sin(cy) with the natural conditionsy=0u=0,y=8 u=Ug andy=25 % =0.

Obtain an expression for the displacement thickness (51) as a function of the distance from the leading
edge (x), the free stream velocity (Us) and the fluid density and dynamic viscosity (p, p). Show all steps.

Potentially useful information: The integral momentum equation of the boundary layer is
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and [ sin(aw)du = —-%cos(au) +C; %(sinu) = cosu Z_:; [ sin?udu = %(u—sinucosu) +C
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