D203 FLUID MECHANICS SOLUTION Q4 2003
Comment — If anyone could do this question in the time allocated they would need to be a genius or have

revised it so thoroughly ha hey could repeat it from memory. You aso need to know that the stream
function Y istaken as positive in the x direction and this is the opposite of most advanced books and that

used n my tutoridl. It follows that u = dY /dy and not - dY /dy
PART A

The combined stream function is found as follows.
Y o= Uy for auniform flow U is the velocity of the uniform stream
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Y=Y +YB+YC=UY+5(Q2' )

Referring to the diagram for a source and sink placed on the x axis distance a either side -
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PART B

e 0
Y =Uy - mtan'lé%j The stream pattern is like this:
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The entire output of the source flows inside the Rankine Oval which is the zero stream line. There is no
flux across thisline. Putting Y =0and x = 0 gives:
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At this point y is the half width of the oval h so changey to h and we get:
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VELOCITY IN THE x DIRECTION
L o _ Y
The velocity in the x direction is given by u _'ﬂ_
y
Thisiseasier to solveby using Y = Uy+m(q2- ql) Uy +m§an'1i- tan'lig
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At the stagnation point, the velocity is zero, y = 0 and x = £s hence:
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PART C

2a—01562 a=0.0781 u=3m/s h=0.05

h=D""3 (n@PWN0 i =005
2a 8m 7]

0.05°- 0.0781° _ap x3x 0.05¢

0.05= ¢ :

2x 0.0781 e m a
- 2.1696 = tan 8@ 94259 remember t o work in radian mode

e m g

+1.1389 = 0'?325 m=11.208
Length of RankineOval =2s =0.2 so s=0.1 s=0.1={(malpu) + &}
0.01 = malpu) + & (1.208 x 0.0781)/(p x 3) =0.01 Asboth give 0.01 the data is correct.
VELOCITY

If anyone can show me how to solve this part | would be grateful.



