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Answer the following questions.

                                                                                Batch I
1. Define the terms (i) dynamic viscosity (ii) kinematic viscosity

2. Distinguish between path line, stream line and streak line?

3. Write three important basic equations of fluid flow?

4. A U-tube differential manometer connects two pressure pipes A and B. Pipe A contains carbon tetrachloride having a specific gravity 1.594 under a pressure of 11.772 N/cm2 and pipe B contains oil of specific gravity 0.8 under a pressure of 11.772 N/cm2.The pipe A lies 2.5 m above pipe B.Find the difference of pressure measured by mercury as fluid filling U-Tube.

5. Determine the total pressure and centre of pressure on an isosceles triangular plate of base 5 m and altitude 5 m when the plate is immersed vertically in an oil of sp.gr.0.8.The base of the plate is 1m below the free surface of water.

6. For the velocity components u = ay sin xy and v = ax sin xy, obtain an expression for the velocity potential?

7. What is a venture meter? Derive an expression for the discharge through a venturimeter.

8. A sub-marine moves horizontally in sea and has its axis 20 m below the surface of water. A pitot-static tube placed in front of sub-marine and along its axis, is connected to two limbs of a U-tube manometer containing mercury. The difference of mercury level is found to be 20 cm. Find the speed of sub-marine. Take sp.gr. of mercury13.6 and of sea-water 1.026
                                                                          Batch II
1. State Pascal’s law?

2. Define and distinguish compressible and incompressible flow?

3. State Bernoulli’s theorem, mentioning clearly the assumptions underlying it?

4. Draw a neat sketch of Micro-manometer. Arrive at the equation for calculating the pressure difference between two points using this device.
5. A rectangular plane surface 3 m wide and 4 m deep lies in water in such a way that its plane makes an angle of 30° with the free surface of water. Determine the total pressure force and position of centre of pressure, when the upper edge is 2 m below the free surface.

6. The velocity potential function, ɸ = x2 –y2 +y. Determine the stream function.

7. A pipe line carrying oil of specific gravity 0.8, changes in diameter from 300mm at a position A to 500 mm diameter to a position B which is 5 m at a higher level. If the pressures at A and B are 19.62 N/cm2 and 14.91 N/cm2 respectively, and the discharge is 150 litres/s, determine the loss of head and direction of flow.

8. The pressure difference measured by the two tapings of a Pitot-static tube, one tapping pointing upstream and other perpendicular to the flow placed in the center of a pipe line of diameter 50 cm and 15 cm of water. The mean velocity in the pipe is 0.8 times the central velocity. Find the discharge through the pipe. Take co-efficient of pitot-tube as 0.97.
                                                                          Batch III
1. Define the term vapor pressure. How does it vary with temperature?

2. What is U tube manometer and why is it used?

3. What is hydraulic energy?

4. The velocity distribution for flow over a flat plate is given by u=3/2 y – y3/2, where u is the point velocity in meter per second at a distance y meters above the plate. Determine the shear stress at y= 9 cm.Assume dynamic viscosity as 8 poise.

5. Derive an expression for the depth of centre of pressure from free surface of liquid of an inclined plane surface submerged in the liquid.

6. A stream function is given by Ψ = 5x-6y.calculate the velocity components and also magnitude and direction of the resultant velocity at any point.

7. A pipe of diameter 30 cm carries water at a velocity of 20 m/s. The pressures at the points A and B are given as 34.335 N/cm2 and 29.43 N/cm2 respectively, while the datum head at A and B are 25 m and 28 m.Find the loss of head between A and B.

8. An orifice meter with orifice diameter 15 cm is inserted in a pipe of 30 cm diameter. The pressure gauges fitted upstream and downstream of the orifice meter give readings of 14.715 N/cm2 and 9.81 N/cm2 respectively. Find the rate of flow of water through the pipe in litres/sec.Take cd = 0.6.
                                                    Batch IV
1. What is a Newtonian fluid?

2. Explain the working of a Bourdon pressure gauge?
3. What is Impulse momentum equation?

4. An open tank contains water up to a depth of 1.5 m and above it an oil of sp.gr.0.8 for a depth of 2 m.Find the pressure intensity (i) at the interference of the two liquids and (ii) at the bottom of the tank.
5. A hollow circular plate of 2 m external and 1 m internal diameter is immersed vertically in water such that the centre of plate is 4 m deep from water surface. Find the total pressure and depth of centre of pressure.

6. Derive the 3-D continuity equation in Cartesian coordinates?

7. A venture meter having a diameter of 75 mm at the throat and 150 mm diameter at the enlarged end is installed in a horizontal pipe line 150 mm in diameter carrying an oil of specific gravity 0.9.The difference of pressure head between the enlarged end and the throat recorded by a u-tube is 175 mm of mercury. Determine the discharge through the pipe. Assume the coefficient of discharge of the meter as 0.97.

8. State the momentum equation. How will you apply momentum equation for determining the force exerted by a flowing liquid on a pipe bend?
                                                                          Batch V  
1. What is cavitation? How it can be avoided?
2. Describe the limitations of flow nets/

3. Give the concept of water hammer?

4. Determine the total pressure and centre of pressure on an isosceles triangle plate of base 4 m and altitude 4m when it is immersed vertically in an oil of sp.gr. 0.9. The base of the plate coincides with the free surface of oil.

5. Whether the following velocity components represent physically possible flow?

 U=x2 +z2+5, v=y2+z2, w=4xyz

6. The water is flowing through a pipe having diameters 20 cm and 15 cm at sections 1 and 2 respectively. The rate of flow through pipe is 40 litres/s.The section 1 is 6 m above datum line and section 2 is 3m above the datum. If the pressure at section 1 is 29.43 N/cm2, find the pressure intensity at section 2.

7. Water flows at the rate of 0.147 m3/s through a 150 mm diameter orifice inserted in a 300 mm diameter pipe. If the pressure gauges fitted upstream and downstream of the orifice plate have shown the readings of 176.58 kN/m2 and 88.29 kN/m2 respectively, find the coefficient of discharge of the orifice meter.

8. A pipe of 20 cm diameter conveying 0.2 m3/s of water has a right angled bend in a horizontal plane. Find the resultant force exerted on the bend if the pressure at inlet and outlet of the bend are 22.563 N/cm2 and 21.582 N/cm2 respectively.
                                                                                 Batch VI
1. Explain the principle involved in the manometers used for the measurement of pressure?

2. Define and explain briefly Stream function?

3. What are the limitations of Bernoulli’s equation?  

4. Explain briefly the working principle of Bourdon pressure gauge with a neat sketch?

5. A circular plate of 3 m diameter is under water with its plane making an angle of 30° with the water surface. If the top edge of the plate is 1m below the water surface, find the force on one side of the plate and its location.

6. Derive the equation of continuity for one dimensional flow of an incompressible fluid?

7. A horizontal venturimeter with inlet and throat diameters 200 mm and 100 mm respectively is used to measure the flow of water. The pressure intensity at the inlet is 14.715 N/m2 while the vacuum pressure head at the throat is 400 mm of mercury. Find the discharge of water through venture-meter?

8. The discharge of water through a pipe of diameter 40 cm is 400 liters/s. If the pipe is bend by 135°,find the magnitude and direction of the resultant force on the bend. The pressure of the flowing water is 29.43 N/cm2.
EEE-316: FLUID MECHANICS & HYDRAULIC MACHINERY
Assignment-2 sec B & A
BATCH-1
1. a) Derive an expression for the force exerted by a jet impinging at the centre on a moving , 
    smooth Inclined plate

b) A jet of water having a velocity of 20m/sec strikes a curved vane, which is moving with a velocity of 10m/sec. The jet makes an angle of 20º with the direction of motion of vane at inlet and leaves at an angle of 130º to the direction of motion of vane at outlet. Calculate (i) vane angles, so that the water enters and leaves the vane without shock. (ii) Work done/s per unit weight of water striking the vane..

2. a) Derive the expression for work done by the force exerted by impact of jet striking at one end of the 
   tip and leaving at the other end of the moving symmetric plate.

b) A jet of water 75 mm diameter having a velocity of 20 m/s, strikes normally a flat smooth plate. Determine the thrust on the plate (i) if the plate is at rest (ii) if the plate is moving in the same direction as the jet with a velocity of 5 m/s. Also find the work done per sec.

3. a)Derive an expression for the force exerted by a jet impinging at the centre on a fixed, smooth curved blade.

b) A jet of water having a velocity of 35 m/s impinges on a series of vanes moving with a velocity of 20 m/s. The jet makes an angle of 30° to the direction of motion of vanes when entering and leaves at an angle of 120°.Draw the velocity triangles at inlet and outlet and find

i. the angles of vanes tip so that water enters and leaves without shock

ii. the work done per N of water entering the vanes and 
iii.  the efficiency

4.   a)A jet of water of diameter 75 mm moving with a velocity of 30 m/s, strikes a curved
           fixed plate tangentially at one end at an angle of 30° to the horizontal. The jet leaves  
           the plate at an angle of 20° to the horizontal. Find the force exerted by the jet on the plate 
           in the horizontal and vertical directions.

b ) Derive an expression for the force exerted by a jet of water on an inclined fixed plate 

in the direction of jet.

5.a)A Pelton wheel is to be designed for the following specifications. Shaft power=11772 KW, Head=380 meters, speed=750 rpm, overall efficiency=86%,  Jet diameter is not exceed one-sixth of the wheel diameter. Determine (i) wheel diameter (ii) The no. of jets required and the (iii) diameter of the jet. Take co-efficient of  velocity=0.985 and speed ratio=0.45.

b) How does impulse turbine differ from a reaction turbine

c)Write the difference between the inward flow and outward flow turbines?
 6.  a) Working principle of Francis turbine?

b)A Francis turbine with an overall efficiency of 75% is required to produce 148.25KW power. It is working under head of 7.62 m. The peripheral velocity=0.26√2gH and the radial velocity of flow at the inlet is 0.96√2gH. The wheel runs at 150 rpm and hydraulic losses in the turbine are 22% of the available energy. Assume radial discharge.

7. a) Working principle of Pelton turbine?
     b) A Pelton wheel working under a head of 50 m develops 90 kW of shaft power at a speed of 250 rpm. If the overall efficiency is 82% and cv = 0.975,find the jet diameter, the diameter of the runner, size of the bucket and the number of buckets required. Assume maximum efficiency condition that the peripheral velocity is 0.46 times the velocity of jet.

8.  a) Describe the characteristic curves of a turbine?
     b) A Pelton wheel has to be designed for the following data:
        Power to be developed = 6000 kW, Net head available = 300 m, Speed = 550 rpm , Ratio of jet diameter to wheel diameter = 1/10 and overall efficiency = 85%. Find the number of jets, the diameter of the jet, the diameter of the wheel and the quantity of water required.

9.  a) A Kaplan turbine produces 6000 kW under a net head of 25 m with an overall efficiency 
     of 90 % rating the value of speed ratio ku as 1.6, flow ratio if as 0.5 and the hub diameter 
      as 0.35 times the outer diameter, find the diameter and speed of the turbine?
     b) With reference to hydraulic turbine define (i) overall efficiency (ii)hydraulic efficiency
     (iii) Mechanical efficiency and volumetric efficiency.
BATCH-2
1. a) Explain the working of a single acting reciprocating pump with a neat sketch?
      b) A double acting reciprocating pump of bore 100 mm and stoke 200 mm is provided at a height of 3.5 m above the sump level. The crank connecting rod ratio is ¼.The suction pipe is 6 m long and 75 mm in diameter. Find the speed at which separation will occur. Take Hsep = 2.5 m absolute.

2. a) Explain the working  of centrifugal pumps with sketches.
      b) A single acting reciprocating pump has a plunger of diameter 0.3 m and a stroke of length 0.4 m. If the speed of the pump is 60 rpm and coefficient of discharge is 0.97, determine the percentage of slip and actual discharge of the pump.

3. a) Discuss the various methods adopted to increase the efficiency of a centrifugal pump by altering the shape of the casing of chamber surrounding the impeller?
      b) The impeller of a centrifugal pump has 1.2 m outside diameter. It is used to lift 1800 litres of water per second against a head of 6m. It’s vanes make an angle of 150° with the direction of motion at outlet and runs at 200 rpm. If the radial velocity of flow at outlet is 2.5 m/s, find the manometric efficiency. Also find the lowest speed to start the pump if the diameter of the impeller at inlet is equal to half the diameter at exit.

4. a) Find the power required to drive a centrifugal pump which delivers 40 liters of water per second to a height of 20 m through a 150 mm diameter and 100 m long pipeline. The overall efficiency of pump is 70% and Darcy’s f = 0.06 for the pipeline. Assume inlet losses in suction pipe equal to 0.33m.
      b) What is meant by ‘priming’ of a pump? What is the different priming arrangement employed for small and big pumping units?

5. a) Determine the number of the impellers required for a multistage pump to lift 4200 litres/minute against a total head of 185 m, at a speed of 750 rpm. The specific speed is not to exceed 700. 

b)Define indicator diagram. Prove that work done by the pump is proportional to the area of indicator diagram.

6. a) It is required to pump water out of deep well under a total head of 90 m. A number of identical pumps of design speed 1000 rpm and specific speed 30 with a rated capacity of 0.15 m3/s are available. How many pumps are required and how should they be connected whether in series or in parallel?
     b) Differentiate between (i) single acting and double acting reciprocating pump (ii) single cylinder and double cylinder reciprocating pump

7. a) What is an air vessel? And what are its advantages?
      b) A single acting reciprocating pump running at 60 rpm delivers 0.53 m3 of water per minute. The diameter of the piston is 200 mm and stroke length 300 mm. The suction and delivery heads are 4 m and 12 m respectively. Determine (i) Theoretical discharge (ii) Coefficient of discharge (iii) percentage slip of the pump and (iv) power required to run the pump.

8. a) A centrifugal pump is running at 1000 rpm. The outlet vane angle of the impeller is 45° and velocity of flow at outlet is 2.5 m/s. The discharge through the pump is 200 litres/sec. When the pump is working against a total head of 20 m. If the manometric efficiency of the pump is 80%,determine (i) the diameter of the impeller and (ii) the width of the impeller at outlet
      b)Define specific speed of a centrifugal pump and obtain the equation for it.

9. a) What is the basic principle applied to find the work done on water in centrifugal pump? Explain in  detail.
       b) Calculate slip, percent slip and input power of a double acting reciprocating pump with the following data. Piston diameter = 15 cm, stroke = 30 cm, N = 40 rpm, total head =25 m, discharge = 400 lpm of water and overall efficiency = 75%.
Batch-3 (EEE B/S)
1. (a) Explain the laws of friction.

(b) Write a note on Reynolds experiment.

2. (a) What are the losses in pipes? Explain in detail.

(b) Derive the Darcy-Weisbach Equation.

3. (a) Derive the equation for head loss due to sudden expansion.

(b) Derive the equation for head loss due to sudden contraction.

4. (a) The rate of flow of water through a horizontal pipe is 0.25 m3 /sec. The diameter of the pipe which is 200 mm is suddenly enlarged to 400 mm. 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 (iii) power lost due to enlargement

(b) Explain the terms hydraulic gradient line and total energy line?

(c) Why are the pipes connected in parallel? Explain.

5. (a) What are the different types of compound pipes? Differentiate the two.

(b) Explain pipes connecting two reservoirs. 

6. (a) Two reservoirs are connected by three pipes laid in parallel. Their diameters are d, 2d and 3d respectively and they are of same length l. Assuming ‘f’ to be the same for all pipes, determine the discharge through each of the large pipes if the smallest pipe is discharging is 1m3/sec.

(b) What is Siphon? Explain the uses and design aspects clearly.

7. (a) A siphon of diameter 200 mm connects two reservoirs having a difference in elevation 

Of 20m.The length of the siphon is 500m and the summit is 3 m above the water level in the upper reservoir. The length of the pipe from the upper reservoir to the summit is 100m.Determine the discharge through the siphon and also pressure at the summit. Neglect minor losses. The co-efficient of friction is f=0.005.

(b) Derive the condition for maximum power transmission through a pipe.

8. (a) Derive the equation for the nozzle diameter fitted to a pipe for maximum power transmission.

(b) Explain the concept of water hammer.

9. The pressure at water at the delivery end of a horizontal pipe is 300kN/m2,the pipe is 250 m long and its diameter is 10 cm. Friction factor for the pipe is 0.01.Determine the diameter of nozzle to be fitted at the end of the pipe in order to give maximum power. What is the power?

10. A pipe line of length 2000 m is used for power transmission. If 110.3625 kW power is to be transmitted through the pipe in which water having a pressure of 490 .5N/cm2 at inlet is flowing. Find the diameter of the pipe and efficiency of transmission if the pressure drop over the length of pipe is 98.1N/cm2.Take f=0.0065.Also find the diameter of the pipe corresponding to maximum efficiency of power transmission.
Batch-4 (EEE B/S)
1. (a)Derive the Bernoulli’s Equation from the concepts of work done.

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

2. Explain the limitations of Bernoulli’s principle.

3. Explain the application of Bernoulli’s equation.

4. Explain with neat diagrams the Venturi meter, orifice Meter and pitot Tube.

5. (a) A venture meter having a diameter of 75 mm at the throat and 150 mm diameter at the enlarged end is installed in a horizontal pipe line 150 mm in diameter carrying an oil of specific gravity 0.9.The difference of pressure head between the enlarged end and the throat recorded by a u-tube is 175 mm of mercury. Determine the discharge through the pipe. Assume the coefficient of discharge of the meter as 0.97.

(b) An orifice meter with orifice diameter 15 cm is inserted in a pipe of 30 cm diameter. The pressure gauges fitted upstream and downstream of the orifice meter give readings of 14.715 N/cm2 and 9.81 N/cm2 respectively. Find the rate of flow of water through the pipe in liters/sec. Take cd = 0.6

6. A sub-marine moves horizontally in sea and has its axis 20 m below the surface of water. A Pitot-static tube placed in front of sub-marine and along its axis, is connected to two limbs of a U-tube manometer containing mercury. The difference of mercury level is found to be 20 cm. Find the speed of sub-marine. Take sp.gr. of mercury13.6 and of sea-water 1.026.

7.  Explain the momentum principle and its application to pipe bends and reducers.

8. (a) The discharge of water through a pipe of diameter 40 cm is 400 liters/s. If the pipe is bend by 135°, find the magnitude and direction of the resultant force on the bend. The pressure of the flowing water is 29.43 N/cm2
(b) A pipe bend tapers from a diameter of 500 mm at inlet to a diameter of 250 mm at outlet and the flow is turned through 75°.The pressures at inlet and outlet are 3.5 N/m2 and 2.5 N/m2.If the pipe is conveying oil of specific gravity 0.85.Calculate the magnitude and direction of the resultant force on the bend when the oil flow rate is 0.5 m3/sec.The bend is in a horizontal plane.

9. In a 45° bend a rectangular air duct of 1 m2 cross sectional area is gradually reduced to 0.5 m2 area. Find the magnitude and direction of force required to hold the duct in position if the velocity of flow at 1m2 section is10 m/s and pressure is 30 kN/m2. Take the specific weight of air as 0.0116 kN/m3.
10. A horizontal venture-meter with inlet and throat diameters 300 mm and 100 mm respectively is used to measure the flow of water. The pressure intensity at the inlet is 130 kN/m2 while the vacuum pressure head at the throat is 350 mm of mercury. Assuming that 3% of head is lost in between inlet and throat, find the coefficient of discharge of venture-meter and rate of flow?
Batch-5(EEE B/S)
1. (a) Explain the fluid properties in detail.
(b)The velocity distribution for flow over a flat plate is given by u=3/2 y – y3/2, where u is the point velocity in meter per second at a distance y meters above the plate. Determine the shear stress at y= 9 cm. Assume dynamic viscosity as 8 poise.
2. (a) The space between two square flat parallel plates is filled with coil. Each side of the plate is 60cm.the thickness of the oil film is 12.5mm. The upper plate, which moves at 2.5metre per sec requires a force of 98.1N to maintain the speed. Determine:1) the dynamic viscosity of the oil in poise, and2) the kinematic viscosity of the oil in stokes if the specific gravity of the oil is 0.95.

(b) State and prove Pascal’s law.

3.  (a).Explain the hydrostatic law.


(b) An open tank contains water up to a depth of 1.5 m and above it an oil of sp.gr.0.8 for a depth of 2 m. Find the pressure intensity (i) at the interference of the two liquids and (ii) at the bottom of the tank.

4.   (a) Write a note on pressure measurement.


(b) Write a note on manometers and mechanical gauges.

5. (a) A U-tube differential manometer connects two pressure pipes A and B. Pipe A contains carbon tetrachloride having a specific gravity 1.594 under a pressure of 11.772 N/cm2 and pipe B contains oil of specific gravity 0.8 under a pressure of 11.772 N/cm2.The pipe A lies 2.5 m above pipe B.Find the difference of pressure measured by mercury as fluid filling U-Tube. 

(b) A U-tube differential manometer connects two pressure pipes A and B. Pipe A contains carbon tetrachloride having a specific gravity 1.594 under a pressure of 11.772 N/cm2 and pipe B contains oil of specific gravity 0.8 under a pressure of 11.772 N/cm2.The pipe A lies 2.5 m above pipe B. Find the difference of pressure measured by mercury as fluid filling U-Tube.

6. (a) Write a note on hydrostatic forces on plane surfaces.

(b) Derive an expression for the depth of centre of pressure from free surface of liquid of an inclined plane surface submerged in the liquid.

7. (a) Determine the total pressure and centre of pressure on an isosceles triangle plate of base 4 m and altitude 4m when it is immersed vertically in an oil of sp.gr. 0.9. The base of the plate coincides with the free surface of oil.

(b) Determine the total pressure and centre of pressure on an isosceles triangle plate of base 4 m and altitude 4m when it is immersed vertically in an oil of sp.gr. 0.9. The base of the plate coincides with the free surface of oil.

8. (a) A rectangular plane surface 3 m wide and 4 m deep lies in water in such a way that its plane makes an angle of 30° with the free surface of water. Determine the total pressure force and position of centre of pressure, when the upper edge is 2 m below the free surface.

(b) A hollow circular plate of 2 m external and 1 m internal diameter is immersed vertically in water such that the centre of plate is 4 m deep from water surface. Find the total pressure and depth of centre of pressure. 

9. A cylindrical plug of 100 mm diameter and 180 mm length slides concentrically in a stationery cylinder of 100.1 mm internal diameter. The clearance is filled with oil of viscosity 0.2 NS/m2. Find the force required to slide the plug along the cylinder at a speed of 3 m/s.

10. Draw a neat sketch of Micro-manometer. Arrive at the equation for calculating the pressure difference between two points using this device
Batch-6(EEE B/S)
1. Explain the different types of fluid flows with examples.

2. (a). Explain the different types of hydraulic lines with examples.

(b) Explain stream function, velocity potential function in detail. 

3. (a) A stream function is given by Ψ = 5x-6y.calculate the velocity components and also magnitude and direction of the resultant velocity at any point.

(b) The velocity potential function, ɸ = x2 –y2 +y. Determine the stream function.

4. (a) Derive the 3-D continuity equation in Cartesian coordinates.

(b) Derive the equation of continuity for one dimensional flow of an incompressible fluid.

5. (a) In a two-dimensional incompressible flow, the fluid velocity components are given by 

U= x-4y and V = -y-4x.Show that the velocity potential exists and determine its form as well as stream function.

(b)Describe the uses and limitations of flow nets.

6. Explain the terms Local and Convective accelerations.

7. The top and bottom diameters of a 2 m long vertical tapering pipe are 100 mm and 50 mm respectively. Water flows down the pipe at 30 lit/sec. Find the pressure difference between the two ends of the pipe

8. Explain what is meant by stream tube. What is the use of concept of stream tube?

9. (a)Whether the following velocity components represent physically possible flow

U=x2 +z2+5, v=y2+z2, w=4xyz

(b) Calculate the velocity components if the velocity potential function follows as ɸ = log (x/y)
10. For the velocity components u = ay sin xy and v = ax sin xy, obtain an expression for the velocity potential?
