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Figure 16.18
Problem 16.20 8.

16.20 A vehicle is to be propelled by a jet of water impinging on a vane as shown in Fig. 16.18 2. The jet has a velocity of
30 m/s and issues from a nozzle with a diameter of 200 mm. Calculate the force on the vehicle (a) if it is stationary and (b) if it is
moving at 12 m/s.
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The examples we were given discussed impulse theorem and instrumentation. The first impulse
theorem problem used velocity, density, friction, and diameter to determine the heaviest object that
can be moved by the air jet. Numerous free body diagrams were drawn to get to the conclusion that the
object must weight less than 0.0307 Ib in order to be moved by the air. The second impulse theorem
problem asked to calculate the force on a plate due to a moment. Diameter, velocity, density, and
specifics given in a drawing were used to determine that the force was 67.437 |b and the moment was
11.205 Ib*ft. The instrumentation example asked us to determine the appropriate diameter of the
orifice. Flow rate, manometer height, and area were all used. The diameter of the orifice was
determined to be 8.938 in after all of the calculations were completed.



