FLUID MECHANICS D203 SOLUTION Q5 2003
PART A

The normal equation for laminar flow isdpdy = - dt dx so dp/dx = - dt/dy

dx du

dy

and sincet = ndu/dy for a Newtonian fluid dp/dx = - nd?u/dy?
In this case the flow is due to gavity only and pressure is related to height zby p=r gz
It followsthat dp =r g dz

dz/dx=sin q hencedp=r gdxsin q and dp/dx =r gsinq= - nd?u/dy?
gsing=- (nr )du/dy’ = - (n)d?wdy?> mr =n the kinematic viscosity

nd?u/dy? =-gsing

PART B
Integrate and duwdy=- (g/n)ysng+ A
Integrate again and =-(gn) (Y*/2)sng+Ay +B A andB are constants of integration.

Boundary conditions
Putdwdy =0atx=h 0 dudy=0=-(g/n)hsng+ A A=(g/n) hsing
Puty =0andu=0anditfollowsthat B=0

=-(gn) (Y12 sing +{(gn) hsn g}y
u=(g/n) sin afhy - y*/2}

u=(g/2n) sin g{2hy - y*}



PART C
n=8x10° nf/s h=0.005m Consider the flow through a small dlit 1 m wide and width dy.

dQ=u dy =u=(g/2n) sinq{2hy - y} dy

Integrate betweeny =0andy = h
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Evaluate and
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Maximum velocity isaty = h so

snq(2h?- h2)= 9 snqh?)=— 8L gn 400.0052)=0.985ms
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