16.6 Figure P16.6 shows a free stream of water at 180F

being deflected by a stationary vane through a 130degree

angle. The entering stream has a velocity of 22.0 ft/s. The cross-sectional area of the stream is constant at 2.95in"2
throughout the system. Compute the forces in the horizontal and vertical directions exerted on the water by the vane.

Figure P16.6

50°




J,: 11.0fLry

\Jq_’. Q_],_O-‘ l’ {5

A 2% A

P‘ = 1_0\5--“’\'7.
-

(o« mm/p"t

=) 0O.0,04A P""'L

Viy= L2.0F/
N . 0KC(s
\3_ %
Vi, - -12.0-Ces (S0)= - (L (QLers

digz 120 - Stn (V)L 210°0.760 = (L. $5F /4

2
va = pA-Ul - (.6% S\ug ) 0.0+ - L2 .0FF . GgwTS ‘bkura
T S )

Frein (Wap- Vi = OIS (g - 22.0) = "30E 30w

Ty i (Vg -Vig) = 03475 (le-35-0) = 1K 28\



16.11 Figure P16.11 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. The fluid
passes through a vertically erected vane with a hole. The vane connects to a needle that points to a calibrated scale. The
flowmeter is a square shaped box with a horizontal spring on the top-left side. The free end of the spring connects to the
vane. The fluid flows to the left through the cylindrical pipe. The center of the hole is at a vertical height of half-an-inch
below the spring. The vertical distance between the center of the hole in the vane and the center of the stream of fluid

is labeled 1-inch.

Figure P16.11
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17.11 A type of level indicator incorporates four 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 motion at 20 rpm when the cups are in (a) air at 30C and (b) gasoline at 20C

Figure P17.11
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17.14 A wing on a race car is supported by two cylindrical rods, as shown in Fig. P17.14. Compute the drag force exerted
on the car due to these rods when the car is traveling through still air at -20F at a speed of 150 mph.

Figure P17.14
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