MECE 6373 Viscous Flow II

Homework #2

Problem 1: 

Use Thwaite’s method to analyze the steady, laminar boundary layer for Howarth’s linearly decelerating flow where

[image: image1.wmf]÷

ø

ö

ç

è

æ

-

=

L

x

U

x

U

o

1

)

(


Assume 
[image: image2.wmf].

10

2

Re

5

´

=

=

m

r

L

U

o

L


a) Predict the location of separation, 
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b) At 
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, calculate the following parameters: 
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Problem 2: 

a) Repeat Problem 1 using LAMBL.FOR.  Compare your results.  Which results do you consider more accurate? Why?
b) Plot  u(x, y)/Uo  and  v(x, y)/Uo  versus  y/L at x/L = 0.080.  What is the boundary layer thickness, δ/L, at this location?
Problem 3: 

Use the numerical laminar boundary layer program, LAMBL, to investigate the effects of suction and injection on the boundary layer.  Consider steady, parallel flow over a uniformly porous flat plate with

U(x) = Uo = constant,

ReL = Uo L / ν = 2 x 105,
and  0 < x/L < 1.

For the location of (x/L) = 1.0, determine and compare values of δ/L, δ*/L, θ/L, H, and Cf for the three conditions of  vw / Uo = -0.001 (suction), 0.000 (nonporous), and +0.001 (injection).
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