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1.a)
Mention two important properties of fluid which affect fluid motion to a considerable extent.  Elaborate your answer.






b)
A gas bubble 10 mm in diameter rises uniformly through a liquid of specific gravity 1.5 at a speed of 0.3 cm/s.  What is the viscosity of liquid?
  


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

(iv) Streamlines are curved and converging.





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.a)
Explain pipes in series and parallel 








b) A rough pipe is of diameter 8cm.  The velocity at a point 3cm from wall is 30% more than the velocity at a point 1cm from pipe wall.  Determine the average height of the roughness. 










5.a)
A pitot tube is mounted on an airplane to indicate the relative speed of the plane. What differential pressure intensity will the instrument register when the plane is traveling at a speed of 220km/hr in a wind blowing at 40km/hr against the direction of motion of the plane? Take specific weight of air as 11.9N/m3.

6.
A horizontal jet of water strikes a flat vane inclined to the jet at an angle(. Obtain the components of the force of impact of jet in the direction of jet and normal to it if (a) the vane is stationary and (b) the vane moves in the direction of the jet with a certain velocity less than the jet velocity.
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7.a)
What is meant by impact of jet? Derive an expression for the force exerted by a jet on a stationary plate normal to the jet.

    b)
A jet of water 40 mm diameter moves with a velocity of 18 m/s and strikes on a series of vanes moving with a velocity of 8 m/s. Find : (i) the force exerted by the jet, (ii) work done by the jet and (iii) efficiency of the jet.

8.a)
Give the classification of Centrifugal pumps.

b) Explain the working of a Centrifugal pump with neat sketch.
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1.a)
State the units and dimensions of the following:


(i)
Specific mass

(ii)
Dynamic viscosity


(iii)
Kinematic viscosity
(iv)
Surface Tension


  


b)
A circular disc of diameter d is slowly rotated in a liquid of large viscosity μ at a small distance h from a fixed surface.  Derive an expression for torque T necessary to maintain an angular velocity ω.






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)   
Write various forms of Bernoulli’s equation.  What are the various application of 

Momentum equation? 








b)
The water is flowing through a pipe having diameters 20cm and 10cm at section        1 and 2 respectively.  The rate of flow through pipe is 35 x 10-3 m3/s.  The section 1 is 6cm above datum and section 2 is 4m above datum.  If the pressure at section 1 is 40 N/cm2, find the intensity of pressure @ section 2. 






4.a)
Derive an expression for turbulent shear stress. 






b) An oil of specific gravity 0.7 is flowing through a pipe of diameter 300mm at the rate of 0.5 m3/s.  Find the head loss due to friction and power required to maintain the flow for a length of 1000m.  Assume kinematic viscosity of oil as 0.3 stokes         
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 horizontal jet of water 5cm diameter and velocity 40m/s is deflected through an angle of 1350 by a stationary curved vane. Assume shock less and frictionless slow, determine the magnitude and direction of the resultant force on the vane.
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7.a)
Write the difference between the inward flow and outward flow turbines.

b) 
Show that in a turbine with radial vanes at inlet and outlet, the hydraulic efficiency is given by (h = 2/ (2 + tan2 () where ( is the guide blade angle. Assume the velocity of flow to be constant.

8.a)
What are the advantages of Centrifugal pumps over reciprocating pumps.

b)
 Draw the velocity triangles at the inlet and outlet tips of the vane by showing the direction of rotation of runner.
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1.a)
Why do liquids and gases show contrast with regard to variation of viscosity with temperature?










b)
Explain the working of a simple U-tube manometer.  What are the advantages of this manometer over a piezometer?







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




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




3.
A pump is installed in a pipeline, 5cm diameter carrying oil of specific gravity 0.80.  It returns oil to a 10cm diameter pipe at the same elevation with a pressure increase of 15 KN/m2.  The quantity of oil flowing in the pipeline is 0.1 m3/s.  The motor driving the pump delivers 3 KW to the pump shaft.  Calculate the loss of energy in the pump.      

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.
Find the throat diameter of a venturimeter, when fitted to a horizontal main 0.15m diameter having a discharge of 30litres per second. Pressure gauges inserted at the inlet and throat indicate pressures 150kPa and 80kPa respectively. Take coefficient of discharge as 0.95.












6.
A jet of water 10 sq. cm in area moving at 60m/s impinges on a series of curved vanes whose entrance and exit angles are 300 and 1350 respectively. The angle of entry of water is 150 to the line of motion of vanes. Determine the vane speed for shock less flow at entry, the magnitude and direction of fluid velocity at exit, the magnitude and direction of the resultant force on the vanes.

7.
A jet of water with velocity U and jet area “A” strikes a flat plate normal to it. Determine the force of impingement, power developed and efficiency when the plate is at rest and when the plate is permitted to move along the direction of jet at a velocity “u”. What will happen if a series of plates were to face the jet in quick succession?
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8.a) 
What are the different heads and efficiencies used in Centrifugal pumps. Explain.
     

   b) 
Obtain the equation for minimum starting speed of a Centrifugal pump.
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1.a)
State and briefly explain the characteristic fluid properties involved in the following phenomena.


(i)
Spherical shape of rain drops


(ii)
Rise of sap in a tree

(iii) Cavitation









b)
A soap bubble 50 mm diameter has an internal pressure of 25 N/m2 in excess of outside pressure.  Calculate the tension in the soap film.  Derive the equation used.


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) 
Water is pumped at the rate of 0.5 m3/s through a 30cm diameter pipe upto a hill top.  Hill top has an elevation of 50m, and the diameter of the pipe line reduces to 20cm.  If the pump maintains a pressure of 9810 N/m2 at hill top, what is the pressure at the foot of the hill ?  What is the power required to pump the water. 

   b)
A pipe of 300mm diameter conveying 0.3 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 25 N/cm2 and 23 N/cm2. 

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 rectangular tank with vertical sides is provided with an orifice in one of the sides. In a certain time, the head over the orifice is lowered from 4.50m to 1.50m.Determine the constant head at the orifice so that same amount of water is discharged through the orifice in the same time.
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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 turbine is to operate under a head of 20 m at 250 rpm. The available discharge is 9 m3/s. Assuming an efficiency of 90% determine (a) its specific speed. (b) power generated, (c) performance under a head of 25 m and (d) the type of turbine.

8.a) 
Define Specific speed of a Centrifugal pump and obtain the equation for it.

   b) 
Explain the main characteristic curves of a Centrifugal pump.
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