COM 15

Calculate the mass flux through the control surface shown below. Assume a unit depth into the page.

control surface
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COM 15

SOLUTION:
The mass flux through the surface is given by:
0=
m= I pu, -dA = j p Vi -(—cosé’i+sin9})(Rd9)
cs O=—n4 Wl - =dA
0=
=—pVR J‘ cos @d6 = — pVRsin 6’|_/2”/ =-2pVR
2

0==7%

Som=—pVD

We could have also figured out the mass flux by noticing that any mass passing through the curved control

surface must also pass through a vertical control surface as shown below.
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m= I pu, -dA = I p Vi ~(—i)(dy) =-2pVR =—pVD (The same answer as before!)
CS y=—R W _. =d4
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