COM 07

A box with a hole of area, 4, moves to the right with velocity, ubox, through an incompressible fluid as
shown in the figure. If the fluid has a velocity of usuia which is at an angle, 0, to the vertical, determine
how long it will take to fill the box with fluid. Assume the box volume is Vwox and that it is initially empty.
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COM 07

SOLUTION:

Apply conservation of mass to a control volume fixed to the interior of the box. Change our frame of
reference so the box appears stationary.
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Substitute and simplify.

dv, .

% — (U +Ugig SINO) A =0
dv,

Cv = (ubox + uﬂuid Sln 9) A

dt

Vev=Vev =T
dVey = (”box + Ugyig SIN 6’)A I dt (Note that uvox, ufid, 6, and 4 don’t change with time.)
Vey=0 =0

Vey = (ubox + Upyig SIN H)AT

T = Vev
(uboX + Ugyig SIN 6’) A
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