HW 2.2

Group 2: Sanchez, Perkins, Ashley, Wells, Watts

= 16.6 Figure P16.6 | shows a free stream of water at 180°F being deflected by a stationary vane through a 130° angle. The entering

~ stream has a velocity of 22.0 ft/s. The cross-sectional area of the stream is constant at 2.95in? throughout the system. Compute the forces
in the horizontal and vertical directions exerted on the water by the vane.
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16.11 Figure P16.11 |C represents a type of flowmeter in which the flat vane is rotated on a pivot as it deflects the fluid stream. The fluid
— force is counterbalanced by a spring. Calculate the spring force required to hold the vane in a vertical position when water at 100 gal/min

flows from the 1-in Schedule 40 pipe to which the meter is attached.
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16.20 A vehicle is to be propelled by a jet of water impinging on a vane as shown in Fig. P16.20 |E). 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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16.29 Figure P16.29 |& is a sketch of a turbine in which the incoming stream of water at 15°C has a diameter of 7.50 mm and is moving
—— with a velocity of 25 m/s. Compute the force on one blade of the turbine if the stream is deflected through the angle shown and the blade is

stationary.
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17.11 A type of level indicator incorporates

—_motion at 20 rpm when the cups are in (a) ai

our hemispherical cups with open fronts mounted as shown in Fig. P17.11 |&). Each cup is 25
__mm in diameter. A motor drives the cups at a constant rotational speed. Calculate the torque that the motor must produce to maintain the

rat 30°C and (b) gasoline at 20° C.
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17.14 A wing on a race car is supported by two cylindrical rods, as shown in Fig. P17.14 |&J. Compute the drag force exerted on the car

" due to these rods when the car is traveling through still air at —20°F at a speed of 150 mph.
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- 117.16 The four designs shown in Fig. P17.16 |C for the cross section of an emergency flasher lighting system for police vehicles are being

— evaluated. Each has a length of 60 in and a width of 9.00 in. Compare the drag force exerted on each proposed design when the vehicle

| moves at 100 mph through still air at —20°F.
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17.26 A small, fast boat has a specific resistance ratio of 0.06 (see Table 17.2 |EJ) and displaces 125 long tons. Compute the total ship

resistance and the power required to overcome drag when it is moving at 50 ft/s in seawater at 77 ‘F.

at (25 4ons) (1240 Dojtew) = 23 <10°db 1798
/ '\‘ [iLl
Ry, = (0.06)(a) = (0.06) (2% *10°Ib) = 169,000 M e 50 &fs
b AS\/\»\_
Pe= Ryov= (168,000 l)(sokfa) = 34> (& Lo-Ek/s PR

P = BV RS g g930p




17.30 For the airfoil with the performance characteristics shown in Fig. 17.11 |EJ, determine the lift and drag at an angle of attack of 10°.
— The airfoil has a chord length of 1.4 m and a span of 6.8 m. Perform the calculation at a speed of 200 km/h in the standard atmosphere at
(@) 200 m and (b) 10 000 m.
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Weekly Reflection

During this week’s lesson we learned about open channel
flow and cross sections of open channels, the hydraulic
radius, the wetted perimeter and applying hydraulic radius
to our Reynolds number equation. In class we can now
solve problems on our own that have to do with solving
open channel flow problems. Including the open channel
flow equation, hydraulic radius using area of the tank and
the wetted perimeter which is the perimeter that touches
the water. Depending on what problem we solve for we
can manipulate the open flow channel equation based on
the values given or found for us.



