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II B.Tech I Semester Supplementary Examinations,June 2010 HYDRAULICS AND HYDRAULIC MACHINERY Electrical And Electronics Engineering Time: 3 hours Max Marks: 80 Answer any FIVE Questions All Questions carry equal marks ?????
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1. A venturimeter is to be fitted in a pipe of 0.20m diameter where pressure head is 8 m of flowing fluid and the maximum flow is 8000 litres per minute. Find the least diameter of the throat to ensure that the pressure head does not become negative. Take coefficient of discharge as 0.96. [16] 2. (a) Give the relationship among the pairs of properties of fluid given below. Mass density and specific weight Specific weight and specific volume Dynamic viscosity and kinematic viscosity Specific weight and specific gravity



or



i. ii. iii. iv.



uW



(b) 10 litres of liquid of specific gravity 1.3 is mixed with 8 litres of another liquid of specific gravity 0.8. If the bulk of the liquid shrinks 1% on mixing, calculate the specific gravity, density and specific weight. [8+8] 3. (a) Derive the equation for a streamline. (b) Differentiate between i. ii. iii. iv.



Uniform flow and non-uniform flow Steady flow and unsteady flow Laminar flow and turbulent flow Rotational flow and irrotational flow.



[8+8]



nt



4. (a) Explain Prandtl’s mixing length theory in turbulent flow.



Aj



(b) A test for determining the equivalent sand grain roughness of a certain pipe gave the following data: Diameter of pipe = 30cm Discharge = 0.5m3 /s Head loss in 10m = 2m Kinematic viscosity of fluid = 10−6 m2 /s Determine the equivalent sand grain roughness of the pipe. [8+8]



5. A Kaplan turbine runner is to be designed to develop 9100 kW. The net available head is 5.6 m. If the speed ratio = 2.09, flow ratio = 0.68, overall efficiency = 86% and the diameter of the boss(hub) is 1/3 the diameter of the runner, find the diameter of the runner. [16] 6. (a) Name the different forces present in a fluid flow. For the Euler’s equation of motion, which forces are taken into consideration. 1
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(b) A pipe of diameter 30 cm carries water at a velocity of 20 m/sec. The pressures at the points A and B are given as 34.335N/cm2 and 29.43N/cm2 respectively, while the datum heads at A and B are 25 m and 28 m. Find the loss of head between A and B. [8+8]



in



7. A jet water, 10 cm diameter and having a velocity of 15 m/s impinges at the center of a hemispherical vane. The linear velocity of the vane is 5 m/s in the direction of the jet. Find the force exerted on the vane. How this force would change if the jet impinges on series of vanes attached to the circumference of a wheel? [16]



(a) the beginning of the suction stroke, (c) the end of suction stroke.



or



(b) the middle of suction stroke, and
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8. A double acting reciprocating pump has a stroke of 25 cm and piston diameter of 12.5 cm. The center of the pump is 4m above the level of water in the sump and 30 m below the delivery water level. The lengths of suction and delivery pipes are 6 m and 35 m respectively and their diameters are both 6 cm. If the pump is running at 30 rpm, estimate the pressure head developed on the piston in m of water at



(d) If the mechanical efficiency is 80%, determine the power required to drive the pump. Take atmospheric pressure as 10.3 m of water and 4f = 0.04. [16]
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II B.Tech I Semester Supplementary Examinations,June 2010 HYDRAULICS AND HYDRAULIC MACHINERY Electrical And Electronics Engineering Time: 3 hours Max Marks: 80 Answer any FIVE Questions All Questions carry equal marks ?????



(a) the beginning of the suction stroke, (c) the end of suction stroke.



or



(b) the middle of suction stroke, and
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1. A double acting reciprocating pump has a stroke of 25 cm and piston diameter of 12.5 cm. The center of the pump is 4m above the level of water in the sump and 30 m below the delivery water level. The lengths of suction and delivery pipes are 6 m and 35 m respectively and their diameters are both 6 cm. If the pump is running at 30 rpm, estimate the pressure head developed on the piston in m of water at



(d) If the mechanical efficiency is 80%, determine the power required to drive the pump. Take atmospheric pressure as 10.3 m of water and 4f = 0.04. [16] 2. (a) Explain Prandtl’s mixing length theory in turbulent flow.



uW



(b) A test for determining the equivalent sand grain roughness of a certain pipe gave the following data: Diameter of pipe = 30cm Discharge = 0.5m3 /s Head loss in 10m = 2m Kinematic viscosity of fluid = 10−6 m2 /s Determine the equivalent sand grain roughness of the pipe. [8+8]
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3. (a) Name the different forces present in a fluid flow. For the Euler’s equation of motion, which forces are taken into consideration.



Aj



(b) A pipe of diameter 30 cm carries water at a velocity of 20 m/sec. The pressures at the points A and B are given as 34.335N/cm2 and 29.43N/cm2 respectively, while the datum heads at A and B are 25 m and 28 m. Find the loss of head between A and B. [8+8]



4. (a) Give the relationship among the pairs of properties of fluid given below. i. ii. iii. iv.



Mass density and specific weight Specific weight and specific volume Dynamic viscosity and kinematic viscosity Specific weight and specific gravity



(b) 10 litres of liquid of specific gravity 1.3 is mixed with 8 litres of another liquid of specific gravity 0.8. If the bulk of the liquid shrinks 1% on mixing, calculate the specific gravity, density and specific weight. [8+8] 3
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5. (a) Derive the equation for a streamline. (b) Differentiate between Uniform flow and non-uniform flow Steady flow and unsteady flow Laminar flow and turbulent flow Rotational flow and irrotational flow.



[8+8]
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i. ii. iii. iv.
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6. A Kaplan turbine runner is to be designed to develop 9100 kW. The net available head is 5.6 m. If the speed ratio = 2.09, flow ratio = 0.68, overall efficiency = 86% and the diameter of the boss(hub) is 1/3 the diameter of the runner, find the diameter of the runner. [16] 7. A venturimeter is to be fitted in a pipe of 0.20m diameter where pressure head is 8 m of flowing fluid and the maximum flow is 8000 litres per minute. Find the least diameter of the throat to ensure that the pressure head does not become negative. Take coefficient of discharge as 0.96. [16]



uW



or



8. A jet water, 10 cm diameter and having a velocity of 15 m/s impinges at the center of a hemispherical vane. The linear velocity of the vane is 5 m/s in the direction of the jet. Find the force exerted on the vane. How this force would change if the jet impinges on series of vanes attached to the circumference of a wheel? [16]
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1. A Kaplan turbine runner is to be designed to develop 9100 kW. The net available head is 5.6 m. If the speed ratio = 2.09, flow ratio = 0.68, overall efficiency = 86% and the diameter of the boss(hub) is 1/3 the diameter of the runner, find the diameter of the runner. [16]



or



2. A venturimeter is to be fitted in a pipe of 0.20m diameter where pressure head is 8 m of flowing fluid and the maximum flow is 8000 litres per minute. Find the least diameter of the throat to ensure that the pressure head does not become negative. Take coefficient of discharge as 0.96. [16] 3. A jet water, 10 cm diameter and having a velocity of 15 m/s impinges at the center of a hemispherical vane. The linear velocity of the vane is 5 m/s in the direction of the jet. Find the force exerted on the vane. How this force would change if the jet impinges on series of vanes attached to the circumference of a wheel? [16]



uW



4. (a) Name the different forces present in a fluid flow. For the Euler’s equation of motion, which forces are taken into consideration. (b) A pipe of diameter 30 cm carries water at a velocity of 20 m/sec. The pressures at the points A and B are given as 34.335N/cm2 and 29.43N/cm2 respectively, while the datum heads at A and B are 25 m and 28 m. Find the loss of head between A and B. [8+8] 5. (a) Derive the equation for a streamline.
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(b) Differentiate between



Uniform flow and non-uniform flow Steady flow and unsteady flow Laminar flow and turbulent flow Rotational flow and irrotational flow.



Aj



i. ii. iii. iv.



[8+8]



6. (a) Give the relationship among the pairs of properties of fluid given below. i. ii. iii. iv.



Mass density and specific weight Specific weight and specific volume Dynamic viscosity and kinematic viscosity Specific weight and specific gravity



(b) 10 litres of liquid of specific gravity 1.3 is mixed with 8 litres of another liquid of specific gravity 0.8. If the bulk of the liquid shrinks 1% on mixing, calculate the specific gravity, density and specific weight. [8+8] 5
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7. A double acting reciprocating pump has a stroke of 25 cm and piston diameter of 12.5 cm. The center of the pump is 4m above the level of water in the sump and 30 m below the delivery water level. The lengths of suction and delivery pipes are 6 m and 35 m respectively and their diameters are both 6 cm. If the pump is running at 30 rpm, estimate the pressure head developed on the piston in m of water at
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(a) the beginning of the suction stroke, (b) the middle of suction stroke, and (c) the end of suction stroke.
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(d) If the mechanical efficiency is 80%, determine the power required to drive the pump. Take atmospheric pressure as 10.3 m of water and 4f = 0.04. [16] 8. (a) Explain Prandtl’s mixing length theory in turbulent flow.



or



(b) A test for determining the equivalent sand grain roughness of a certain pipe gave the following data: Diameter of pipe = 30cm Discharge = 0.5m3 /s Head loss in 10m = 2m Kinematic viscosity of fluid = 10−6 m2 /s Determine the equivalent sand grain roughness of the pipe. [8+8]
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II B.Tech I Semester Supplementary Examinations,June 2010 HYDRAULICS AND HYDRAULIC MACHINERY Electrical And Electronics Engineering Time: 3 hours Max Marks: 80 Answer any FIVE Questions All Questions carry equal marks ????? 1. (a) Give the relationship among the pairs of properties of fluid given below. Mass density and specific weight Specific weight and specific volume Dynamic viscosity and kinematic viscosity Specific weight and specific gravity
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i. ii. iii. iv.
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(b) 10 litres of liquid of specific gravity 1.3 is mixed with 8 litres of another liquid of specific gravity 0.8. If the bulk of the liquid shrinks 1% on mixing, calculate the specific gravity, density and specific weight. [8+8]



uW



2. A venturimeter is to be fitted in a pipe of 0.20m diameter where pressure head is 8 m of flowing fluid and the maximum flow is 8000 litres per minute. Find the least diameter of the throat to ensure that the pressure head does not become negative. Take coefficient of discharge as 0.96. [16] 3. A Kaplan turbine runner is to be designed to develop 9100 kW. The net available head is 5.6 m. If the speed ratio = 2.09, flow ratio = 0.68, overall efficiency = 86% and the diameter of the boss(hub) is 1/3 the diameter of the runner, find the diameter of the runner. [16]
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4. A double acting reciprocating pump has a stroke of 25 cm and piston diameter of 12.5 cm. The center of the pump is 4m above the level of water in the sump and 30 m below the delivery water level. The lengths of suction and delivery pipes are 6 m and 35 m respectively and their diameters are both 6 cm. If the pump is running at 30 rpm, estimate the pressure head developed on the piston in m of water at (a) the beginning of the suction stroke,



Aj



(b) the middle of suction stroke, and (c) the end of suction stroke.



(d) If the mechanical efficiency is 80%, determine the power required to drive the pump. Take atmospheric pressure as 10.3 m of water and 4f = 0.04. [16]



5. A jet water, 10 cm diameter and having a velocity of 15 m/s impinges at the center of a hemispherical vane. The linear velocity of the vane is 5 m/s in the direction of the jet. Find the force exerted on the vane. How this force would change if the jet impinges on series of vanes attached to the circumference of a wheel? [16] 6. (a) Explain Prandtl’s mixing length theory in turbulent flow. 7
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(b) A test for determining the equivalent sand grain roughness of a certain pipe gave the following data: Diameter of pipe = 30cm Discharge = 0.5m3 /s Head loss in 10m = 2m Kinematic viscosity of fluid = 10−6 m2 /s Determine the equivalent sand grain roughness of the pipe. [8+8] 7. (a) Derive the equation for a streamline. i. ii. iii. iv.



Uniform flow and non-uniform flow Steady flow and unsteady flow Laminar flow and turbulent flow Rotational flow and irrotational flow.



ld .



(b) Differentiate between



[8+8]



or



8. (a) Name the different forces present in a fluid flow. For the Euler’s equation of motion, which forces are taken into consideration.



uW



(b) A pipe of diameter 30 cm carries water at a velocity of 20 m/sec. The pressures at the points A and B are given as 34.335N/cm2 and 29.43N/cm2 respectively, while the datum heads at A and B are 25 m and 28 m. Find the loss of head between A and B. [8+8]
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