Example Problem 6.1 /\/[ S éwﬂcw Equdtion

The following sketch shows a 40 g rocket, of the type used for ; \‘/’ z- .\
model rocketry, being fired on a test stand to evaluate thrust. Z ‘F@)d; = ZJ Wi Your = £ “in
The exhaust jet from the rocket motor has a diameter of ; TS S s — A, Vo
d = 1 cm, a speed of v = 450 m/s, and a density of p = 0.5 kg/m". 2 g

Assume the pressure in the exhaust jet equals ambient Z‘Ew/ Y ==-Z Ve Vow; Y =2 Y, Véw, Y
pressure. Find the force F, acting on the support that holds the g - Y,
rocket stationary. _Z fowt 2 =2 Moue V"“é":" 2 v, Vin e
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Example Problem 6.2

As shown in the sketch, concrete flows into a cart sitting on a
scale. The stream of concrete has a density of p = 150 Ibm/ft’,
an area of A = 1 ft, and a speed of v = 10 ft/s. At the instant
shown, the weight of the cart plus the concrete is 800 Ibf.
Determine the tension in the cable and the weight recorded by
the scale. Assume steady flow.
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Example Problem 6.3 (on vanes)

A water jet (p = 1.94 slug/ft’) is deflected 60° by a stationary
vane as shown in the figure. The incoming jet has a speed of
100 ft/s and a diameter of 1 in. Find the force exerted by the jet
on the vane.
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Example Problem 6.4 (on nozzles)

The sketch shows air flowing through a nozzle. The inlet
pressure is p; = 105 kPa abs, and the air exhausts into the
atmosphere, where the pressure is 101.3 kPa abs. The nozzle
has an inlet diameter of 60 mm and an exit diameter of

10 mm, and the nozzle is connected to the supply pipe by
flanges. Find the force required to hold the nozzle stationary.
Assume the air has a constant density of 1.22 kg/m’. Neglect
the weight of the nozzle.
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Example Problem 6.5 (on bends)

Find force to keep a (horizontal) bend in place
» The bend lies in a horizontal plane.
e ¥ = 1.2m" = volume of oil in bend.
* Wiena = 4000 N = empty weight of bend.
» p = 75kPa-gage = pressure along the centerline.
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