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15.4 The velocity profile of a laminar incompressible boundary layer with constant viscosity

n can be described with a polynomial:

) ) (2) i (3 i (3

Uqg ()

The outer velocity u,(z) is given with the following approach:

- Ue(z) = U — C - (z — 21)?

Uqy 18 the outer Velocity'at z; and C' is a positive constant. The boundary layer thickness at '
I is (5(232)

Ua(xy)

Ug = Ug(xy)

! 0(x,)
P, -
X AL AL LR 7777
XI . xz

Given: P, M, T1, Ua, 5(332)) C: with: C'> 0

Determine:

a) the pressure gradient dp/dz in the flow as a function of z.
b) the coefficient ao and the coefficients a;(z), az(z), as(z).
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16.1 A flat plate is flown against parallel to the surface with air.
Uso = 45 m /s v=1,5-10"5m?/s
Determine

a) the transition point for Rekrit =5-10%

b) the velocity in point z =0,1m, y=2-10"*m using the Blasius solution. What is the
coordinte y with the same velocity at z = 0,15 m

Sketch

c) the distribution of the boundary layer thickness §(x) and a velocity profile for z < g

and z > x4 respectively.
d) the wall shear stress as a function of z for dp/dz < 0, dp/dz =0, and dp/dz > 0.
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17.1 The lower border of a divergent channel is formed by a flat plate. At x = z, the flow
separates. The velocity profile is described with a polynomial of third order: '

Uq () :a°($)+a1($)5—(%+m2 (5(2’,_56))2-+a3(m) (%)3

Given: z,

Uq(x)

J’I " 5 |
R e

X

a

(%a, y/6(2a))

' U
Determine the velocity profile
y P Uy ( i?fa)

Sketch three velocity profiles for < z,; = =z, = > x,.

at the separation point.
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