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1.a)
State the Newton’s law of viscosity and explain the importance of viscosity in fluid motion.








       

   b)
A 25 mm wide vertical gap of infinite length contains oil of viscosity 3.6 Pa s.  A metal plate 1.2 m x 1.3 m x 0.018 m weighing 45 N is to be lifted through this gap at a constant speed of 0.15 m/s.  Estimate the force necessary to lift the plate.  

2.a)
Classify the flows based on time and space criteria for the following cases.


(i)
A constant diameter pipe carrying constant discharge


(ii)
A uniform pipe bend carrying constant discharge


(iii)
A constant diameter pipe carrying varied discharge


(iv)
A converging pipe carrying constant discharge


(v)
A converging pipe carrying varied discharge



     

   b)
Stream line, streak line and path line are identical in steady flows.  Explain.      

3.a)   
Define the Bernoulli’s equation for rotational flow mentioning the assumptions 


b)
A pipe bend tapers from a diameter of 500mm at inlet to a diameter of 250mm at outlet and the flow is turned through 750.  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/s.  The bend is in a horizontal plane. 





 

4.
Two sharp ended pipes of diameters 50mm and 100mm respectively, each of length 100m are connected in parallel between two reservoirs which have a difference of level of 10m.  If the friction factor ‘f’ for each pipe is 0.08, calculate the rate of flow for each pipe and also the diameter of a single pipe 100m long which would give the same discharge, if it were substituted for the original two pipes.  


5.
A pitot static tube is used to measure the speed of an airplane. If the pressure difference shown by a U-tube manometer is h mm of water, establish a relation between manometer reading h in mm and airplane velocity V in m/s. Take air density as 1.22 kg/m3 .
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6.
A square metal plate of side 90cm and weight 300N is hinged so that it can swing freely about the upper horizontal edge. A horizontal jet of water 4cm in diameter with its axis 15cm below the hinge strikes the plate and deflects it to an angle of 450 with the vertical. Determine the discharge of jet in litres per second.


7.a) 
Explain different efficiencies of a hydraulic turbine

b) 
A Pelton wheel is having a mean bucket diameter of 0.8 m and is running at 1000 rpm. The net head on the pelton wheel is 400 m. If the side clearance angle is 15( and discharge through the nozzle is 0.15 m3/s, find the hydraulic efficiency of the turbine.

8.a) 
What are different unit quantities? Explain them and give their uses.

b) 
Explain with sketch the operation of a centrifugal pump and deduce the relation for the pump work and overall efficiency.
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1.a)
Differentiate between simple manometers and differential manometers.
       

b)
Determine the gauge and absolute pressures in N/m2 at a point on the free surface and at 4 m below the free surface of water.  Take atmospheric pressure as 76 cm of Hg.


2.a)
Derive the continuity equation for one-dimensional flow.


     

   b)
Distinguish between stream line, path line and streak line.


     

3.a)   
Explain the significance of each term is Bernoulli’s equation 


 

b)
The rate at which water flows through a horizontal 30cm pipe is increased linearly from 0.05 to 0.15 m3/s in 4 sec.  What pressure gradient must exist to produce this acceleration.  What difference in pressure intensity will prevail between sections 10m apart.  Assume p = 1000 kg/m3. 





           

4.
A pipeline of 0.6m diameter is 1.5km long.  To increase the discharge, another line of same diameter is introduced parallel to the first in the second half of the length.  Neglecting minor losses, find the increase in discharge if f = 0.01.  The head at inlet is 300mm.









           

5.
Sketch the venturimeter and manometer arrangement, and derive an expression for the actual flow rate of an incompressible fluid?


6.
A horizontal jet of water with velocity of 15m/s and area 20sq.cm in section is deflected through an angle of 750 by a stationary curved vane. Assuming frictionless and shockless flow, find the hydrodynamic force on the vane.

7.a)
With a neat sketch explain the working of a Francis turbine.

b) 
A Kaplan turbine working under a head of 29 m develops 1280 kW. If the speed ratio is equal to 2.1, flow ratio = 0.62, diameter of boss = 0.34 times the diameter of the runner and overall efficiency of the turbine = 89%, find the diameter of the runner and speed of the turbine.

8.a) 
Derive an expression for the minimum starting speed of a centrifugal pump.

   b) 
Discuss the performance of multistage pumps.
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1.a)
State and explain the principles involved in pressure measurement.

       

b)
A differential manometer is connected to pressure taps 3 m apart in a pipe inclined at 30o to the horizontal.  The manometer contains mercury and shows a deflection of 20 cm.  The pipe conveys oil of specific gravity 0.9.  What is the pressure drop?








     
2.a)
Derive the equation for a streamline.





 

   b)
Differentiate between

(i) Uniform flow and non-uniform flow

(ii) Steady flow and unsteady flow

(iii) Laminar flow and turbulent flow

(iv) Rotational flow and irrotational flow




       

3.a)  
Define HGL and TEL.  Represent HGL and TEL for real and ideal fluids in a pipe flow of varying cross section 






 

b)     
A pipe line 50 cm diameter, conveying oil of specific gravity 0.85 at a flow rate of  1.8 m3/s has 900 bend in the horizontal plane.  The pressure at the entrance of the bend is 15 N/mm2 and the loss of head in the bend is 2m of oil.  Find the magnitude and direction of the force exerted by the oil on the bend 


           

4.a)   
Derive Dupit’s equation for an equivalent pipe 






b)  
Three pipes of 400mm, 200mm and 300mm diameters have lengths of 400mm, 200mm and 300mm respectively.  They are connected in series to make a compound pipe.  The ends of this compound pipe are connected with two tanks where difference of water levels is 16m.  Assume the friction factor as 0.005.  Determine the discharge through the compound pipe neglecting minor losses. 






5.
Water flows at the rate of 150 litres per second through a 0.015m diameter orifice in a 0.03m diameter pipe. If the pressure gauges fitted upstream and down stream of the orifice indicate readings of 2 bar and 1 bar respectively, calculate the discharge coefficient of the orifice meter.









6.
A 5 cm diameter water jet with a velocity, of 30m/s enters a stationary curved vane at 400 with horizontal and leaves at 200 with horizontal so that the total deflection angle is 1200 .Assuming the flow to be frictionless and shockless, compute the magnitude and direction of hydrodynamic force on the vane.
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7.
A double jet Pelton wheel has specific speed of 14 and develops 1 MW. The head available  from the reservoir to the nozzle is  400 m. Allowing 5% for friction loss in the pipe, calculate the speed, diameter of jets and mean diameter of the buckets. Take Cv = 0.98, speed ratio = 0.46 and overall efficiency = 82%.

8.a) 
Describe the working of a propeller pump. What is the discharge of a propeller pump?

   b) 
Explain the design of the impeller

   c) 
Explain cavitation in propeller pumps.
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1.a)
With practical examples, explain the significance of saturation vapour pressure and surface tension.







       

   b)
Draw a neat sketch of micromanometer.  Arrive at the equation for calculating the pressure difference between two points using this device.

2.a)
Briefly explain the classification of flows.




     

   b)
What type of acceleration is to be expected if

(i) Streamlines are parallel and equidistant

(ii) Streamlines are straight and converging

(iii) Streamlines are curved but equispaced

Streamlines are curved and converging



       

3.a)   
Derive the momentum equation. 






   b)
A pipeline of 30cm diameter @ inlet, conveying oil has a 600 bend in the horizontal plane. The diameter at the outlet is 15cm.  The pressure and velocities @ the inlet are 25 N/m2 and 4m/s.  Determine the magnitude and direction of the force exerted by the pipe boundary on the fluid.
4.
A horizontal pipe of diameter 500mm is suddenly contracted to a diameter of 250mm.  The pressure intermities in the large and smaller pipe is 14 N/cm2 and 12 N/cm2 respectively.  Find the loss of head due to contraction if Cc = 0.62.  Also determine the rate of flow.







5.
The dencity of air in a duct is to be 1.2 kg/m3 and its maximum velocity is 20 m/s. The duct is 100mm diameter and the velocity is to be measured using 70mm diameter orifice. If coefficient of discharge is 0.6,calculate the necessary range of manometer in mm of water


6.
Show that the efficiency of a free jet striking normally as series of flat plated mounted on the periphery of a wheel never exceeds 50%.
7.
An inward flow reaction turbine has outer and inner diameters of the wheel as 1 m and 0.5 m respectively. The vanes are radial at inlet and the discharge is radial. Water enters the vanes at an angle of 10(. Assuming the velocity of flow as 3 m/s and constant, find the speed of the wheel and the vane angle at outlet.
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8.a) 
Explain the characteristic curves of an axial flow pump and give its uses.

b) 
The specific speed of an axial flow pump is 330 rpm. The impeller of the pump is 1.25 m in diameter. The velocity of flow through the impeller is 4.6 m/s. Find the discharge and speed of the pump to provide a head of 2.6 m. Also find the vane angle at inlet at the exterior tip near the boss.  Assume no whirl at inlet.
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