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BC’s

v(x,xh) =0
u(x,—h)=0
u(x,+h)=u,

Turning the crank:

WL =Y oy =v(x)
iy

& oy

07

Ox

but @=O:>v=const
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Applybc's = v=0
Now, y —momentum : Since v =0, we have:
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L 0= p(x.y) = p(x)
ay



Lecture 28

Note: since the pressure does change from p, to p, over the length L, p = p(x).

Finally x —momentum :
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Observe that LHS = f(y)and RHS = g(x)

= f(y) = g(x) = const.

:d—p:const:—pR]ij

dx

For this problem, I'll just use the gradient Z]—p but realize this is specified by the
X

end pressures.

Next, integrate in y:
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dy M d.
u:—Ld—py2+C1y+C0
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Now, apply bc’s:
u(y=-h)= —Ld—ph2 -Ch+C, =0
2u dx

u(y=+h):—id—ph2+Ch+C =u,
2,lex 1 o w

Solving for C, & C, :
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Suddenly started flat plate (Stokes 1% Problem)

u=0
IC: t=0,
v=0
u(x,0) =u,
BC: >0,
v(x,0)=0

Assume infinite length, 82 =0
X

Continuity:
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y—momentum :
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a—p=03p=p(X)=pw
Y
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x —momentum :
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This is the diffusion equation (also known as heat equation).

e There are many ways to solve this equation
e We'll use a similarity solution approach used in boundary layer theory.

Similarity Solution

e Assume that u(¢, y) =u(n) where n =7(t,y). Reduce PDE to ODE.
e Usually, the assumption is made that:
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Re-arranging:
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Note: bcis u(0)=u,
u(n — o) =0 « Also is correct initial condition

ﬂ —Ce™
dn

Integrate again

n
u(n) = cje—ﬂ dB+C,
0
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