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HOMEWORK ASSIGNMENT ON
MASS CONSERVATION

1. Water is flowing through a pipe of diameter 0.5 m. The volumetric flow rate

is 3.5m%s. Find the mass flow rate, the fluid velocity, and the Reynolds
number.
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Water enters a cylindrical tank through two pipes at rates of 0.02 m%s and

0.01 m%s. If the level of the water in the tank remains constant, calculate the
average velocity of the flow leaving the tank through the 8in inside
diameter pipe at section 3.
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Mass Conservation
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Two rivers merge to form a larger river as shown in the figure. At a location
downstream from the junction the two streams completely merge and the
depth is 6 m. Determine the value of V .
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Mass Conservation
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4. A hydraulic jump is in place downstream from a spill-way as indicated in
the figure. Upstream of the jump, the depth of the stream is 0.6 m and the
average stream velocity is 18 m/s. Just downstream of the jump, the
average stream velocity is 3.4 m/s. Calculate the depth of the stream, h, just
downstream of the jump, if the width of the stream is the same throughout.

If we assume that the width (b) is the same then:

Mass Conservation
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5. A piston with cross-sectional area A, is moving with constant velocity Up.
Determine the relation between Ap, Uy, and A,, U, if the fluid inside the
cylinder is incompressible.
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The amount of mass pused by the piston must

exit from the small whole at the other end. Assuming
of course that the cylinder is full of liquid.
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