
Homework 6
ME 225: Introduction to Fluid Dynamics • D. H. Kelley

Each item counts 4 points.

1. A hydroelectric turbine passes 2 million gal/min through its blades. If the average
velocity of the flow in the circular cross-section conduit leading to the turbine is not
to exceed 30 ft/s, determine the minimum allowable diameter of the conduit.

2. It takes you 1 min to fill your car’s fuel tank with 8.8 gal of gasoline. What is the
average velocity of the gasoline leaving the 0.60-in-diameter nozzle at this pump?

3. A circular plate having diameter of 300 mm is held perpendicular to an axisymmetric
horizontal jet of air having a velocity of 40 m/s and a diameter of 80 mm as shown
in Fig. 1. A hole at the center of the plate results in a discharge jet of air having a
velocity of 40 m/s and a diameter of 20 mm. Determine the horizontal component of
force required to hold the plate stationary.

4. (See Fluids in the News article titled “Where the plume goes,” Section 5.2.2.) Air
flows into the jet engine shown in Fig. 2 at a rate of 9 slugs/s and a speed of 300 ft/s.
Upon landing, the engine exhaust exits through the reverse thrust mechanism with a
speed of 900 ft/s in the direction indicated. Determine the reverse thrust applied by
the engine to the airplane. Assume the inlet and exit pressures are atmospheric and
that the mass flowrate of fuel is negligible compared to the air flowrate through the
engine.

Figure 1: Problem 3.

Figure 2: Problem 4.



5. Water is sprayed radially outward over 180◦ as indicated in Fig. 3. The jet sheet is
in the horizontal plane. If the jet velocity at the nozzle exit is 30 ft/s, determine the
direction and magnitude of the resultant horizontal anchoring force required to hold
the nozzle in place.

Figure 3: Problem 5.
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