Stokes First Problem

1 Stokes’ 1st

Stokes” fitst problem, also erroneously called Rayleigh flow:
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Exercisco: e

How would vou normally find o? d_,,ﬁ-f""f
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A simpler way to *-u]»{ I5- {-e-gumﬁ‘tl‘l'z"'t the solution is similars alter rescaling w and y, all velocity profiles look

the same. =

Original profiles;




Supposed shape after sealing u with 15, and g with a chamacteristic boundery loyer thickness 8 that increases
with tirne:

A

Mathematical form of the similarity assumption: # ‘}

The proof is in the pudding: il it satisfics the P.D.E., LE% and B.C., it is OK.
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Separate into terms depending only on 5 and tenins depending only on £
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It does not make a difference what vou take the constant; this merely changes the value rjfl’i

solution. R

Selving the O.1.E.s for § and [, we solve the P.ILE. For the LgquﬂITTa\ﬂ thickness 46, = 2 so

r.'i = v 4t
For the velocity pmﬁ]g T = =25f" hence

I = erfely)

where erfe is the complementary error function defined as

erfe(s) = -j—,_ g d{‘

Exercisc:

Dorive the expressions for § awd [

Total:

\:_1“ m’fr("é) = v’fm:

You should now he able to do 7.14, 16, 17




