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c) 2. a)
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Define the following properties of fluids. (i) Specific weight (ii) Density (iii) Compressibility (iv) Vapor pressure. Write the units of above properties in “SI system”. What is meant by “Compressible fluid”? How is it different from incompressible fluid? Describe any one type of Viscometer used in industry, with a neat schematic diagram.



A barometric pressure of the atmosphere at sea level is equivalent to 760 mm Hg and its temperature is 288 k. The temperature decreases with increasing altitude at the rate of 6.5 K per 1000 m until the stratosphere is reached in which the temperature remains constant at 216.5 K. Calculate the pressure in mm of mercury and the density in Kg/m3 at an attitude of 14,500 m. Assume, R = 287 KJ/Kg K. The top of the inverted U-tube manometer is filled with of specific gravity 0.98 and the remainder of the tube with water of specific gravity. 1.01. Find the pressure difference in Pascals between two points at the same level at the base of the legs when the difference of water level is 75 mm.
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II B.Tech II- Semester-Supplementary- Examinations January – 2003 FLUID MECHANICS (Metallurgy & Material Technology) Time: 3 Hours Max. Marks: 70 Answer any Five questions All questions carry equal marks ---



3. a) b)



Derive an equation for law of conservation of mass in cylindrical coordinates. In a 2-D flow (& incompressible) the fluid velocity components are given by u= x-4y and v= -y-4x. Show that the flow satisfies the continuity equation and obtain expressions for velocity potential and stream function.



4. a)



What is meant by hydrodynamic boundary layer? Discuss the development of a boundary layer over a flat plate from leading edge. An oil having a viscosity of 0.048 Kg/ms flows through a 50 mm diameter tube at an average velocity of 0.12 m/s calculate the pressure drop in 65 m of tube and the velocity, 10 mm from the tube wall.
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Explain formation of Mach cone and define the terms Mach angle and Mach number. Calculate the maximum mass flow possible through a frictionless, heat insulated, convergent nozzle if the entry or stagnation condition are 5 bar and 15oc and the throat area is 6.5 cm2. Also calculate the temperature of the air at the throat. Take Cp= 1.005 kJ/kg K, = 1.4. Contd..2
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7. a) b)



8.



Define the terms (i) Hydraulic grade line and (ii) Energy Grade line. Deduce an expression for head loss due to friction, assume usual notations. An air duct, carrying a volume Q of air per second, is abruptly changed in section. Deduce the diameter ratio for the two duct sections if the pressure loss is to be independent of flow direction. Assume a value of 0.6 for the contraction coefficient.
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Obtain a relation for maximum power through a given pipe line. Follow the usual notations. Water is supplied from a reservoir through a 300 m diameter pipe 600 m long to a nozzle which is situated 108 m below the free surface of the greatest possible power of the issuing jet.
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Write a short notes on the following: a) Pressure gauges b) Hot wire anemometer.
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Answer any Five questions · All questions carry ... 10 mm from the tube wall. 5. a) Explain formation of Mach cone and define the terms Mach angle and Mach · number. b) Calculate the maximum mass flow possible through a frictionless, heat insulated, · convergent nozzle if the entry or stagnation condition are 5 bar and 15. 
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