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      FLUID MECHANICS AND MACHINES

PART-A

1. What it meant by continuum?

2. State the Properties of the Fluids.

3. What is a fluid? State the difference between Solid, liquids and gases.

4. Distinguish between ideal and real fluids
5. What is specific gravity? How it is related to density?

6. Define viscosity. Write the Newton’s law of viscosity

7. How the fluids are classified based on Newton’s law of viscosity?
8. Define kinematic viscosity and give its dimension.

9. Differentiate between dynamic viscosity with kinematic viscosity. 

10. How does the dynamic viscosity of liquids and gases vary with temperature?
11. Find the kinematic viscosity of an oil having density of 981kg/m3.The shear stress at a point is 0.25 N/m3 and velocity gradient at that point is 0.2 per second.
12. Why it is necessary in winter to use lighter oil for automobiles than in summer? To what property does the term lighter refer?

 (AU Dec ‘10)
13. One liter of crude oil weighs 9.6 N. Calculate its specific weight, density and specific gravity.

14. Two Horizontal Plates are placed 12.5 m apart, the space between them being filled with oil of viscosity 14 poise. Calculate the shear stress in oil if the upper plate is moved with a velocity of 2.5 m/s.(AU May ‘12)
15. Define surface tension 



(Nov 2013) (Apr 2013)
16. Define Mass Density of a fluid.

17. Determine the Specific gravity of a fluid having viscosity 0.05 poise and kinematic viscosity 0.035 poise 

18. Define Specific Weight, Specific Volume and Specific Gravity.
 

19. What is capillarity? What is the reason for this phenomenon?

20. Define Compressibility and Bulk Modulus.
21. Calculate the height of Capillary rise for water in a glass tube of diameter 1 m.
22. Write down the expression for pressure intensity within a hollow Bubble in terms of Surface tension

23. Suppose the smaller air bubble in a glass of tap water may be on the order of 50 μm in diameter. What is the pressure inside these bubbles?
 (AU Dec ‘10).

24. The Surface tension of water in contact with air at 20  ̊C is 0.0725 N/m. The Pressure inside a droplet of water is to be 0.02 N/cm2 greater than the Outside pressure. Calculate the diameter of droplet of water.

25. Capillary rise in the glass tube is not to exceed 0.2 mm of water. Determine its maximum size. Surface tension for water in contact with air is 0.0725 N/m.
26. What is the difference between gauge pressure and absolute pressure?
27. What is Buoyancy and centre of buoyancy?

28. What is meta centre and meta centric height?
29. State the condition of equilibrium of a floating and sub-merged bodies.
1. Define Kinematics fluid flow.

2. What are the types of motions in fluid flow? How are they classified?

3. Differentiate between Eulerian and laGrange type of Fluid flow.
4. What are the different types of fluid flow? Or How fluid flows are classified?

5. Differentiate between rotation and vorticity.
6. If the velocity profile of a fluid over a plate is a parabolic with the vortex 20cm from the plate, where the velocity is 120 cm/sec. calculate e the velocity gradients and shear stresses at a distance of 0, 10 and 20cm from the plate, if the velocity of the fluid is 8.5poise.
7. State Law of conservation of Mass.

8. Explain Continuity equation.




(Apr 2013) (AU Nov ‘12)
9. Derive Continuity equations. State the conditions for it.  

(Nov 2012)
10. State the assumptions made in deriving continuity equation 
(Nov 2013)
11. State Law of conservation of Energy

12. State Law of conservation of Momentum.

13. Write the Impulse momentum principle.
14. State the relation between Stress and Strain in Fluids?

15. How stress is related to Newtonian and non-Newtonian fluids.

16. What is Newtonian and non-Newtonian fluids.
17. What is an equation of motion? Write the Navier stoke equation of motion 

18. State equation of motion? Explain three equations that can be derived from the equation of motion? Or How are we getting (1) Reynolds’s Equation (2) Navier Stoke equation (3) Euler’s Equation for motion?

19. State Euler’s equation. What are the conditions for it?

20. State the assumptions used in Bernoulli’s equation
21. Derive Bernoulli’s equation from Euler’s equation?

22. What is Venturimeter?   Or Describe about Venturimeter.

23. What is Orifice meter? Why Cd of Venturi is greater than orifice?

24. What is Vena contracta?

25. What is Co-efficient of contraction and co-efficient of velocity

26. Define Pitot tube? Explain different types of Pitot tube?

27. State Bernoulli’s theorem for steady flow of an incompressible fluid.

28. Write down 2 Practical applications of Bernoulli’s equation. Or  State the practical application and real fluid conditions of Bernoulli’s equation?

29. For a tape pipe horizontally placed having bigger diameter at left end and smaller diameter at right end, the diameter are 100 mm and 50 mm respectively. If the Discharge through the pipe is 0.008 m3, find the average velocities at the two sections.
30. How are fluid Classified?
31. State Uniform and Non-uniform flow.

32. State steady and unsteady flow?

33. What is One Dimensional flow? How do you differentiate with 2D and 3D flow?
34. Define Hydraulic gradient line.

35. Define Total energy line.

36. How will you determine the loss of head due to friction in pipe?

37. What is Laminar sub boundary layer?

38. Define the terms 1) impact of jets 2) jet propulsion
39. Obtain an expression for the force exerted by a jet of water on a fixed plate in the direction of jet .

40. Show that for a curved radial vane the work done per second is given by ρav1 ( vw1 u1 ± vw2 u2 )

41. Show that the force exerted by a jet of water on a moving inclined plate in the direction of jet is given by F =ρa(v-u)2 sin2 θ
42. Water is flowing thru a pipe at the end of which a nozzle is fitted. The diameter of the nozzle is 100mm and the head of water at the centre nozzle is 100 m. Find the force exerted by the jet on affixed vertical plate . the coefficient of velocity is 0.95.

43. A jet of water of diameter 75 mm moving with a velocity of 25m/sec strikes a fixed plate in such away the angle between the jet and the plate is 60 deg..Find the force exerted by the jet on the plate (1) in the direction normal to the plate (2) in the direction of the jet.
44. A jet of water of diameter 10 cm strikes flat plate normally with a velocity of 15m/sec. The plate is moving with a velocity of 6m/sec in the diredtion of jet and away from the jet .Find (1) the force exerted by the jet on the plate.(2) work done by the jet on the plate per sec.

45. Define the terms (1) Hydraulic Machines (2) Tubines and pumps
46. Differentiate between turbines and pumps.

47. What do you mean by gross head, net head, efficiency of turbine.
48. Explain the different types of efficiency of turbine.

49. How will you classify the turbines.

50. Differentiate between (1) the impulse and reaction turbine 

51. Differentiate between (1) the radial  and axial flow turbine 

52. Differentiate between (1) the inward and outward radial flow  turbine 
53. Differentiate between (1) the Kaplan and propeller  turbine 

54. Define the terms (1) speed ratio (2) flow ratio (3) jet ratio

55. What is draft tube ,why is it used in reaction turbine.

56. What are the uses of draft tube?

57. Define specific speed of turbine.

58. What are unit quantities , define the unit quantities of turbine.

59. What do you understand by characteristic curves of turbine?
60. Name and explain the important types of characteristic curves.

61. Define the term governing of turbine. Describe the working of governor with a neat sketch.

62. What factors decide whether Kaplan, francis, or pelton turbine would be used?

63. Draw neat sketches of pelton  tubine , Francis turbine.

64. What is cavitation? How can it be avoided in reaction turbine.
65. Define a centrifugal pump.
66. Differentiate between volute casing and vortex casing

67. Define the terms: suction head,delivery head, static head,manometric head.

68. Obtain an expression for work done by impeller of an centrifugal pump on water/sec /unit weight of water

69. Explain manometric efficiency, mechanical  efficiency, overall efficiency.

70. What is priming ? why it is required for centrifugal pump.

71. What do you understand by charecteristics of centrifugal pump?

72. Why are centrifugal pumps used sometimes in series and sometimes in parallel?

73. With a neat sketch explain the principle and working of a centrifugal pump.

74. What is a reciprocating pump .Describe the working of it with a neat sketch.

75. Why is a reciprocating pump not coupled to directly to the motor, discuss the reasons for it.

76. Differentiate between single acting reciprocating pump and double acting reciprocating pump.

77. Define slip, % slip , negative slip of  a reciprocating pump.

78. Define indicator diagram

79. Compare centrifugal pump and reciprocating pump.

80. A single acting reciprocating pump running at 50 rpm delivers 0.01 m3 /sec of water .The dia of piston  is 200 mm and stroke length is 400 mm. determine (1) Cd (2) slip (3) % slip

81. A double acting reciprocating pump running at 40 rpm is discharging 1m3/sec water/min. The pump has a stroke length of 400mm and dia of piston is  200mm. The delivery and suction heads are 20m and 5 m respectively. Find the slip of the pump and power required to drive the pump.
PART-B
1. (a) What are the different types of fluids? Explain each type. State the Viscosity equations for each. Give examples for each.




(b)The viscosity distribution for flow over a flat plate is given by u = [image: image2.png]
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 in which u is the velocity in m/s at a distance y meter above the plate. Determine the shear stress at y = 0.15 m , take dynamic Viscosity as 8.6 poise.




2. (a) Write note on atmospheric pressure, absolute pressure, gauge pressure and negative pressure. Show them in sketch.

(b) The Dynamic Viscosity of oil used for Lubricating between a shaft and sleeve is 6 poise. The Shaft is of diameter 0.4 m and rotates at 190 rpm. Calculate the power loss in the bearing for a sleeve length of 90 mm. The thickness of the oil film is 1.5 mm.

3. (a) With the help of schematic diagram explain the types of fluids?

(b) If the Velocity profile of a fluid over a plate is a parabolic with the vortex 20 cms from the Plate where the velocity is 120 cm/sec. calculate the velocity gradient and shear stress at a distance of 0, 10, 20 cm from plate, if the viscosity of the fluid is 8.5 poise.

4. (a)  Define (1) Mass Density and Specific weight (2) Cohesion and adhesion (3) Surface tension and capillary (4) Compressibility.
(b)  A capillary tube having inside diameter 6mm is dipped in CCl4 at 200 c. Find the rise of CCl4 in the tube if surface tension is 2.67 N/m and specific gravity is 1.594 and contact angle θ is 600and specific weight of water at  200 c is 9981 N/m3.
5. (a) Calculate the capillarity effect in millimeters in a glass tube of 4mm diameter, when immersed in (1) water and (2) mercury. The temperature of the liquid is 200c and the values of surface tension of water and mercury at 200c in contact with air are 0.0735 N/m and 0.52 N/m respectively. The contact angle for water θ = 0 0  and for mercury = 1300.Take specific weight of water at 200c as equal to 9790 N/m3.

(b) A 15 cm diameter vertical cylinder rotates concentrically inside another cylinder of diameter 15.10 mm, both cylinder are 2.5 cm height. The space between the cylinders is filled with a liquid whose viscosity is unknown. If a torque of 12 Nm is required to rotate the inner cylinder at 100 rpm, determine the viscosity of the fluid.

6. (a)  Derive an expression for capillary raise and fall.



(b) An Oil of viscosity 5 poise is used for Lubrication between shaft and sleeve. The diameter of shaft is 0.5 m and it rotates at 200 rom. Calculate the power loss in the oil for a sleeve length of 100 mm. The thickness of oil film is 1 mm.

7. (a)A Stone weighs 392.4 N in air and 196.2 N in water. Compute the volume of stone and its specific gravity.
(b) What are the gauge pressure and absolute pressure at a point 3 m below the free surface of a liquid having a density of 1.53 x 103 Kg/ m3, if the atmospheric pressure is equivalent to 750 mm of mercury? The specific gravity of Mercury is 13.6 and density of water is 1000 kg/m3.

8
(b) Find the volume of the water displaced and position of center of buoyancy for a wooden block of width 2.5 m and depth 1.5 m when it floats horizontally in water. The density of wooden block is 650 kg/ m3 and length 6 m

9.  Analytically find the Meta centric height of a floating body.
10.
(a) A solid cylinder of diameter 4 m has a height of 4 m Find the meta-centric height of the cylinder if the specific gravity of the material of the cylinder is 0.6 and it is floating in water with its axis vertical. State whether the equilibrium is stable or not.

(b) State the condition Equilibrium of floating and Submerged Bodies with a neat sketch

11.
(a) Experimentally determine the meta-centric height of the floating body.

(b) A Ship 70 m long and 10 m broad has a displacement of 19620 kN. A Weight of 343.35 kN is moved across the deck through a distance of 6 m. The Ship is tilted through 6  º The moment of inertia of the Ship at water line about its fore and aft axis is 75 % of MOI of the circumscribing rectangle. The center of Buoyancy is 2.25 m below water line. Find the meta-centric height and position of CG of Ship.   Take Sp.Wt of sea water is 10104 N/m3.

12(a) Explain in detail different types of fluid flow with suitable examples?
13(a) Derive the steady flow momentum equation.
(b) A bend in pipe line converging water gradually reduces from 700 mm to 400 mm diameter and deflected the flow through a angle 45 º Find the magnitude and direction of force exerted on the bend, if the velocity of flow at 700 mm section as 8 m/s and pressure is 35 kN/m2.

14 Derive Euler’s equation of motion based on the forces on a fluid element. (Apr 2014)
15 State Bernoulli’s theorem for steady flow of an incompressible fluid. Derive an expression for Bernoulli’s equation from first principle and state the assumptions made for such a derivation. 

16(a) A conical tube of length 2 m is fixed vertically with its smaller end upwards. The velocity of flow at the smaller end is 5m/s while at the lower end it is 2 m/s. The pressure head at the smaller end is 2.5m of liquid. The loss of head in the tube is 0.35(v​1-v2)2/2g, where v​1 is the velocity at the smaller end and v2 at the lower end respectively. Determine the pressure head at the lower end. Flow takes place in the upward directions.
(b) Write the assumptions made in the Bernoulli’s equation of motion. Also state the limitation of Bernoulli’s equation.

17 A 30×15Cm venturimeter is provided in a vertical tube line carrying oil of specific gravity 0.9, the flow being upwards. The difference in elevation of the throat section and entrance section of the venturimeter is 30Cm.The differential U tube mercury manometer shows a gauge deflection of 25Cm.calculate: (1).The discharge of oil. (2). The pressure difference between the entrance section and the throat section .Take co efficient of discharge of meter as 0.98 and specific gravity of mercury as 1.6

18 An orifice meter with orifice diameter 15 cm is inserted in a pipe of 30cm diameter. The pressure difference measured by a mercury oil differential manometer on the two sides of the orifice meter gives a reading of 50 cm of mercury. Find the rate of flow of oil of specific gravity 0.9 when the co efficient of discharge of the meter as 0.64.

19 (a) Water is flowing through a pipe having diameter 300 mm & 200 mm at the bottom & upper end respectively. The intensity of pressure at the bottom end is 24.525 N/cm2 Determine the difference in datum head if the rate of flow through pipe is 40 lit/s



(Apr ’14)
(b) Water flows through a pipe AB 1.2 m diameter at 3 m/s and then passes through a pipe BC 1.5 m diameter. At C, the pipe branches into two pipes. The Branch CD is 0.8 m in diameter and carries [image: image6.png]


 of the flow of AB. The flow velocity in branch CE is 2.5 m/s. Find the Volume rate of flow in AB., velocity in BC, Velocity in CD and the diameter of CE.

20 (a) Oil of Specific gravity 0.6 is flowing through a venturimeter having an inlet diameter 20 cm and throat diameter 10 cm. The oil-mercury differential manometer shows a reading of 25 cm. Calculate the Discharge, if Cd = 0.98.
(b)The diameter at the ends of a 16 m long vertical conical pipe conveying water is 0.5 m and 1.5 m. The loss of head due to friction is 2.65 m for flow on either direction. When the velocity at the smaller section is 9 m/s., if the smaller section is at the top and the pressure head at the section is 2.15 m of water, find the pressure head at the lower end when the flow is (1) downward (2) Upwards.

21`.
A Water Discharge through a 25 cm diameter horizontal pipe increase linearly from 30 to 120 litre/sec of water in 4 Sec.  (1) What pressure gradient must exist to produce this acceleration? (2) What is the difference in pressure intensity that exists between sections that lie 9 m apart?
22.
( A Crude Oil of viscosity 0.97 poise and relative density 0.9 is flowing through a horizontal circular pipe of       diameter 100 mm and length of 10 m. calculate the difference of pressure at the two ends of the Pipe, if 100 kg of oil is collected in a tank in 30 Seconds.

       23.
(a) Derive the discharge equation of Venturimeter and state its advantages and disadvantages
(b) The water is flowing through a pipe having diameter 20 cm and 10 cm at section 1 and 2 respectively. The rate of flow through pipe is 35 lit/sec. The Section 1 is 6 m above datum and section 2 is 4 m above datum. If the pressure at section 1 is 39.24 N/cm2, find the pressure at section 2.

       24.  Water is flowing through a pipe having diameter 300mm and 200 mm at the bottom and upper end    respectively. The intensity of pressure at the bottom end is 24.525 N/cm2. And the pressure at the upper end is 9.81 N/cm2. Determine the difference in datum head if the rate of flow through pipe is 40 lit/sec.

25 . (a) State the assumptions of Bernoulli’s equation.
 (b) Oil of density 850 kg/m3, flows at 6 m/s in a branch pipe of 75 mm diameter. It joins with a second pipe of 100 mm diameter, containing oil of density 950 kg/m3 flowing at 10 m/s. These two branch pipe run into a main pipe in which oil flow at 12 m/s. determine the diameter of the main pipe, total mass flow rate, density of mixed Oil.
26  (a)  Classify different types of Fluid flow

(b)  A orifice meter consisting of 10 cm orifice in a 25 cm diameter pipe has co-efficient of discharge as 0.65.         The pipe deliers oil of sp. Gr 0.8. The pressure difference between two sides of the orifice meter is 80 cm of mercury column. Calculate the flow rate in lit/sec.
27 What is Hagen Poseuille’sformula? Derive an expression for Poseuille’s formula.
28. The rate of flow of water through a horizontal pipe is 0.25m3/sec.The diameter of the pipe which is 200mm is suddenly enlarged to 400mm.The pressure intensity in the smaller pipe is 11.772N/cm2.Determine 

(i). Loss of head due to sudden enlargement

(ii). Pressure intensity in the large pipe.
29.  Determine the rate of flow of water through a pipe of diameter 20cm and length 50m when one end is connected to a tank and other end of pipe is open to atmosphere. The pipe is horizontal and the height of water in the tank is 4m above the centre of the pipe. Consider all minor losses and take f=0.009 in the formula hf=[image: image8.png]


.

30. Determine the difference in the elevations between the water surfaces and also draw hydraulic Gradient Line and Total Energy line  in the two tanks which are connected by a horizontal pipe of diameter 300mm and length 400m.The rate of flow of water through the pipe is 300 liters/sec. Consider all losses and take the value of f=0.008.
31A jet of water of diameter 7.5 cm strikes a curved plate at its center with a velocity of 20m/sec. The curved plate is moving with a velocity of 8m/sec in the direction of jet. The jet is deflected through an angle of 165deg. Assuming the plate smooth (1) force exerted on the plate in the direction of jet (2) Power of jet (3) efficiency of jet.
32.A jet of water having a velocity of 20 m/s strikes a curved vane which is moving with a velocity of 10 m/s. The jet makes an angle of 20 deg with the direction of motion of vane at inlet and leaves at an angle of 130 deg. to the direction of motion of vane at outlet.calculate (1) vane angle sothat the water enters and leaves the vane without shock.(2) work done per sec per unit weight of water striking the vane per sec.
33. A jet of water of dia 50mm having velocity of 20m/s strikes a curved vane which is moving with a velocity of 10m/s in the direction of jet.The jet leaves the vane at an angle of 60 deg. to the direction of motion of vane. Determine (1) the force exerted by the jet on the vane in the direction of motion (2) work done per sec by the jet.

34. A jet of water having a velocity of 15m/s strikes a curved vane which is moving with a velocity of 5m/s .the vane is symmetrical and is also shaped that the jet is deflected thru 120 deg. Find the angle of the jet at inlet of the vane so that there is no shock. What is the absolute velocity of the jet at outlet in magnitude and direction and the work done per unit weight of water .Assume vane to be smooth.
35.A pelton wheel is to be designed for the following specifications ,shaft power 11,772 kW ,head 380 m, speed 750 rpm ,overall efficiency 86 % ,jet dia not to exceec one-sixth of wheel dia .Determine (1) the wheel dia (2) the number of jets (3) dia of jet.
36.A pelton wheel has a mean bucket speed of 10m/s with jet of water .,flowing at the rate of 700 lit/sec under a head of 30m .The buckets deflect the jet thru an angle of 160deg. Calculate the power given by water to the runner and hydraulic efficiency of turbine. Assume coefficient of velocity is 0.98.

37.An inward flow reaction turbine has external and internal dia of 0.9 m and 0.45 m respectively. The turbine is running at 200 rpm and width of the turbine at inlet is 200mm..The velocity of flow through the runner is constant and is equal to 1.8m/s. The guide blades make an angle of 10 deg to the tangent  of the wheel and the discharge at the outlet of the turbine is radial .Draw the inlet and outlet velocity triangles and determine (1) absolute velocity of water at inlet of runner (2) the velocity of whirl at inlet (3) the relative velocity at inlet (4) The runner blade angles (5) width of the runner at outlet (6) Mass of water flowing thru the runner /sec.(7) Head at inlet of turbine (8) power developed (9) Hydraulic efficiency of turbine.
38.A reaction turbine works at 450 rpm under a head of 120m. Its dia at inlet is 120cm and flow area is 0.4m2 .The angles made by absolute and relative velocities at inlet are 20 deg and 60 deg respectively with the tangential velocity. Determine (1) volume flow rate (2) power developed (3) hydraulic efficiency , assume whirl at outlet is zero.

40.The internal and external dia of an outward flow reaction turbine are 2 m and 2.75 m respectively. The turbine is running at 250rpm and rate of flow of water thru the turbine is is 5 m 3 /sec .The width of the runner is constant at inlet and outlet and is equal to 250mm. The head on the turbine is 150m.Neglecting the thickness vanes and taking discharge radial at outlet determine (1) vane angle at inlet and outlet.(2) velocity of flow at inlet and outlet.

41.The following data is given for a Francis turbine ,net head is 60m ,speed is 700 rpm, shaft power is 294.3kW,overall efficiency 84% ,flow ratio is 0.2 , breadth ratio is 0.1,Outer dia of runner =2X inner dia of runner .The thickness of vanes occupy 5% of circumferential area of runner ,velocity of flow is constant at inlet and outlet and discharge is radial at outlet .Determine (1) guide blade angle (2) runner vane angle at inlet and outlet (3) dai of runner at inlet and outlet (4) width of wheel at inlet.
42. A Francis turbine with an overall efficiency of 75 % is required to produce 148.25 kW power.It is working under a head of 7.62m. the peripheral velocity is 0.26 √2gh and the wheel runs at 150 rpm and hydraulic losses in the turbine are 22 % of available energy .Assuming radial discharge determine (1) the guide blade angle (2) the wheel vane angle at inlet (3) dia of wheel at inlet (4) width of wheel at inlet.
43. A Kaplan turbine working under a head of 20 m develops 11772 kW shaft power.the outer dia of the runner is 3.5 m and hub dia is 1.75 m. the guide blade angle at the extreme edge of the runner is 35 deg. The hydraulic anf overall efficiencies of turbines are 88 % and 84 % respectively .If the velocity of whirl is zero at outlet .Deterrmine 

(1) runner vane angles at inlet and outlet at the extreme edge of runner (2) speed of turbine.

44.Kaplan turbine develops 24647.6kW power at an average head of 39 m .Assuming a speed ratio 2, flow ratio of 0.6 ,dia of boss equal to 0.35 times the dia of runner and an overall efficiency 90 %, calculate the dia, speed, ,specific speed of the turbine.
45.The external and internal diameters of a centrifugal pump are 200mm and 400 mm respectively.The pump is running at 1200rpm.the vane angles of the impeller at inlet and outlet are 20 deg and 30 deg resp. The water enters the impeller radially and velocity of flow is constant .determine the work done by the impeller/unit weight of water.
46.a centrifugal pump is to discharge 0.118m3 /sec at a speed of 1450 rpm against a head of 25 m.The impeller dia is 250mm and width at outlet is 50mm and manometric efficiency is 75% Deterrmine the vane angle at the outer periphery of the impeller.

47.A centrifugal pump delivers water against a net head of 14.5 m and a design speed of 1000rpm .The vanes are 

Curved back to an angle of 30 deg with the periphery .the impeller dia is 300 mm and outlet width is 50mm. Determine the discharge of the pump if manometric efficiency is 95%.

48.A centrifugal pump is having outer dia is equal to two times the inner dia and running at 1000 rpm works against a total head of 40m .the velocity of flow thru the impeller is constant and equal to 2.5 m/s. The vanes are set back at an angle of 40 deg at outlet..If the outer dia of the impeller is 500 mm and width is 50 mm find (1) vane angle at inlet (2) work done by impeller on water /sec. (3) manometric efficiency.

