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1. Carbon dioxide flows at a rate of 1.5 ft  /s from a 3-in. pipe in which the pressure and temperature are 20 psi (gauge) and 120 F into a 1.5 in. pipe. If viscous effects are neglected and incompressible conditions are assumed, determine the pressure in the smaller pipe. ˚



 2. A fire hose nozzle has a diameter of 1 1 in. According to some some fire codes, the 8



nozzle must be capable of delivering at least 300 gal/min. If the nozzle is attached o a 3-in.-diameter hose, what pressure must be maintained just upstream of the nozzle to deliver this flowrate?



 3. Water flows through the pipe contraction shown in the figure. For the given 0.2-m difference in manometer level, determine the flowrate as a function of the diameter of the small pipe, D pipe, D..



 4. Water flows steadily with negligible viscous effects through the pipe shown in the figure. Determine the diameter, D diameter,  D,, of the pipe at the outlet (a free jet) if the velocity there is 20 ft/s.



 5. Water is siphoned from the tank shown in the Figure. The water barometer indicates a reading of 30.2 ft. Determine the maximum value of h of  h allowed without cavitation occurring. Note that the pressure of the vapor in the closed end of the barometer equals the vapor pressure.



 6. An inviscid fluid flows steadily through the contraction shown in the Figure. Derive an expression for the fluid velocity at (2) in terms of  D of  D1, D2,  ρ,  ρm, and h if the flow is assumed incompressible



 7. Water flows steadily downward through the pipe shown in Figure. Viscous effects are negligible, and the pressure gage indicated the pressure is zero at pint (1). Determine the flowrate and the pressure at point (2). (2)



(1)



 8. For the pipe enlargement shown in the Figure, the pressures at sections (1) and (2) are 56.3 and 58.2 psi, respectively. Determine the weight flowrate (lb/s) of the gasoline in the pipe. Assume steady, inviscid, incompressible flow.



 9. Water flows steadily though the large tanks shown in the Figure. Determine the water depth, h A.



 10. A large open tank contains a layer of oil floating on water as shown in the Figure. The flow is steady and inviscid. (a) Determine the height, h, to which the water will rise. (b)Determine the water velocity in the pipe. (c) Determine the pressure in the horizontal pipe. (2)



Oil specific gravity = 0.7 h Z=0



(1)



(3)



water 2m



0.1 m diameter (4) 0.2 m diameter



 11. Potential flow against a flat plate (Fig.a) can be described with the stream function ψ  = Axy where A where A is constant. This type of flow is commonly called a “stagnation point” flow since it can be used to describe the flow in the vicinity of the stagnation point at O. By adding a source of strength, m, at O, stagnation point flow against a flat plat with a “bump” is obtained as llustrated in Fig.b. Determine the relationship between the bump height, h, the constant, A constant, A,, and the source strength, m.



 12. A body having the general shape of a half-body is placed in a stream of fluid. At a great distance upstream the velocity is U as U as shown n the Figure. Show how a measurement of the differential pressure between the stagnation point and point  A can be used to predict the free-stream velocity, Y . Express the pressure differential in terms of U  of  U  and fluid density. Neglect body forces and assume that the fluid is nonviscous and incompressible.



 13. Assume that the flow around the long circular cylinder of Fig P6.33 is nonviscous and incompressible. Two pressures, p1 and p and p2, are measured on the surface of the cylinder, as illustrated. It is proposed that the free-stream velocity, U , can be related to the pressure difference  Δ p = p1 - p2 by the equation U  = C 



Δp  ρ 



where  ρ is the fluid density. Determine the value of the constant C . Neglect body forces.



 14. The two-dimensional velocity field for an incompressible, Newtonian fluid s described by the relationship ^



^



V  = (12 xy 2 − 6 x 3 ) i + (18 x 2 y − 4 y 3 )  j where the velocity as units of m/s when  x an y an y are in meters. Determine the stresses σ  xx , σ  yy , and τ  xy at the point x = 0.5 m, y m, y = 1.0 m if pressure at this point is 6kPa and the fluid is glycerin at 20 C. Show these stresses on a sketch. ˚



 15. An incompressible, viscous fluid is placed between horizontal, infinite, parallel plates as shown in the Figure. The two plates move in opposite directions with constant velocities, U 1 and U 2, as shown. The pressure gradient in the x the x direction is zero and the only body force is due to the fluid weight. Use the Navier-Stokes equations to derive an expression for the velocity distribution between the plates. Assume laminar flow.
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