Duestion 9
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The velocity vanishes whon = g, r = 3, iae
wie, @zl = u{da 8 2] =0,

referred to eylindrcal polar coordinates r,#, 2z, where the z-axis is along the
COITIEHE BX15.

Thar Huied is Newtaorian amd incompressible and of constant viscosity so (lal
the moompressible Mavier-Stokes oquations hold,
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Thes Mo 15 stemdy, so e 0 and, by symmetry, all quantities are independent
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Aggumie Ehad e = g = 0, since they vanish on the evlinder sarface and the
primary How iz along the z-axs,

Asmnmne that body forces are sera, 1,

From Opom 7o (),

The epeation of confimuty fsee Section 3, pagee 13 of the Handbook) is
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wsing thie above assmmptions,

Thus . i8 independont of = (and &, 1), and therefore

u =lr]e.,

The Mavier -Stokes equations recdies 1o
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where g iz the coefficient of viscosity,

Binee podoes oot depend wpon e & Cfeomm (8 and (23} or & (Froon the Fact Whial
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Both quantitics must be constant, O
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I st T pegakive, since podecreases o the dieection of increasing .
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