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Chapter 17
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17.11 A type of level indicator incorporates four hemispherical cups with open fronts
mounted as shown in Fig. 17.11 . 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 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 (. 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.
Figure P17.14
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17.26 A small, fast boat has a specific resistance ratio of 0.06 (see Table 17.2 ) 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.
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17.30 For the airfoil with the performance characteristics shown in Fig. 17.11 |0, 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 (a) 200 m and (b) 10 000 m.

Figure 17.11

cle,  FiF, C=1MUm
2.0040.40 } | (‘”/ b - l C» m
f’;‘"”ﬁ;"f'.'f] Speed = 55,56 m /<

1 N
T

1.5040.304— 30
[‘I'

BIT—FF, /\ Wk = !OO
1.0010.201— 20 & CO:OS
s / \ C'L-: 00{

/// | N=209m cud 10,009

-51 1 ’ Ang‘lfulal‘lik.:::h:gl:j v Afﬂﬂ-/: l VI ! GI ng‘ = o"‘ 6 l_ M
P = 1202 kg/m?

F= L. 1202 O.GS.(Sg.%)j"q,Szr:‘O.}Z‘Zﬁ <M | Doy terce
'.F

- %_ 0.9 Lwa\-[ss_s@):“-q.s;)\:lls‘g% K| [ #oresr,




Chapter 16
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16.6 Figure P16.6 |0 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
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vane.
Figure P16.6
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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 |B). 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) f it is stationary and (b) if it is moving at 12 m/s.

Figure P16.20
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Homework 2.2 reflection

In lecture this week we covered chapter 16 and 17. Chapter 16 was about channel flow, this
relates to the flow of liquids, usually water in the channel. The channel can be made of several different
materials all will have a different effect on friction. These frictions can be found via the tables in the
book, with a large variety of materials to either pick from or match the terrain present. Bernoulli’s
equation can be used to derive the equation for finding the required element. In class, the example for
fluids was to find the h of the given angle and distance.

Chapter 17 was based on forces relating to lift and drag. The primary idea behind this is that the
force due to drag is equal to % of the density multiplied by velocity squared multiplied by the drag
coefficient times the area. The drag coefficient is based upon the shape of the object that drag acts
upon. Lift similarly is based upon a similar formula, but the drag coefficient is substituted for a lift
coefficient.



