244 Consider the flow of a fluid with viscosity u through a A room in the lower level of a cruise ship has a
circular pipe. The velocity profile in the pipe is given as u(r) | 30-cm-diumeter circular window. If the midpoint of the win-
= Upg, (1 — r"/R"), where u, is the maximum flow velocity, | dow is 5 m below the water surface, determine the hydro-
which occurs at the centerline; r is the radial distance from | static force acting on the window, and the pressure center.
the centerline; and u(r) is the flow velocity at any position . | Take the specific gravity of seawater to be 1.025. Answers:
Develop a relation for the drag force exerted on the pipe wall | 3554 N. 5.001 m

by the fluid in the flow direction per unit length of the pipe.
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FIGURE *3-64

3-71 The two sides of a V-shaped water trough are hingeq 3102 Milk with a density of 1020 kg/m” is transported on
to each other at the bottom where they meet, as shown in Fig. 2 level "Dad_ in a 7-m-long, 3-m-fixam§ter cthdncal tanker.
P3-71, making an angle of 45° with the ground from both The tanker is completely 2ﬁlled with milk (no air space), and
sides. Each side is 0.75 m wide, and the two parts are held: it accelerates at 2.5 m/s”. If the minimum pressure in the .
together by a cable and turnbuckle placed every 6 m along tanker IS 100 kPa, determine the maximum pressure and its
the length of the trough. Calculate the tension in each cable' location. —Answer: 47.9 kPa

when the trough is filled to the rim. Answer: 5510 N

FIGURE P3-102

FIGURE P3-71



