Chapter 6

Nearly parallel flows
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Velocity gradient in the x direction is much
smaller than that in the y direction
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Max. pressure increases with increasing
viscosity, speed, bearing length; why?

At max.pressure -> drag flow
before max. -> against the flow
after max. -> aids the flow

Check velocity profile at
£ — entrance with x <0.5
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Effect of geometry on the character of the flow n =1-xtan@
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Velocity gradient can be positive or negative
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When the gap (H,) becomes too small;

1.surface roughness causes solid-solid contact -> wear and damage
2.flow may change from laminar to turbulent

3.too high pressure may change the viscosity or bearing surface
4.frictional heating -> reduces viscosity, thermal degradation

mmm) Lubrication theory fails



Flow through a leaky tube

Goal: to develop a model with which to
determine the fractional leakage associated
with the flow, and the dependence of the
leakage on design and operating parameters

Steady state, axisymmetric, low Re, uniformly | i
permeable wall = [ur (r,2),0,u. (F,Z)]’ »=p(rz)
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If leakage flow is small, could the axial velocity have a functional dependence
on radial position nearly the same as in the case of no leakage, but with a

minor correction that accounts for leakage?
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fis a function of both z and r, which violates original assumption f=f(z)

OK if the leakage is small (2" term is small) 4Ku <1
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‘ Spreading of a very viscous drop

Az Neglect surface tension and inerial effects
lg unsteady, but creeping flow

_ Goal: to develop a model for the radius of
r the drop as a function of time R(t)
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Flow through a converging planar region

Parallel flow , ,
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Neglect entrance/exit effect; L>>H,
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converging flow . .
Mean value  Characteristic value of f is of the order of c]/a
theorem

Nondimensionalize
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