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1.a)
Explain the following associated with velocity triangles of turbines

i)   Velocity of flow     ii)   Velocity of  whirl    iii)
 Blade angle 

iv) Peripheral velocity of blade.

  b)
The diameter of the runner of a Francis turbine at inlet is 3m and the breadth of openings at inlet is 0.9m. The flow leaves the runner radially and the blade angle is obtuse. At what angle the wicket gates of a Francis turbine be set to extract 8000 Kw of power from a flow of 30 cum /sec when running at a speed of 200 rpm.

2.a)
What are the characteristic curves of centrifugal pumps ?


   b)
A centrifugal pump lifts a discharge of 0.25 m3/sec of water by 30 m at a speed of 1100 rpm. The blade angle at outlet is 30(and velocity of flow is 3m/sec at out let. Determine the diameter and width of impeller at outlet. The hydraulic efficiency is 80%.       

3.a) 
What are the essential features of a good boiler?



      

  b) 
Compare the water tube and fire tube boilers on different aspects.


4.  
The blade speed of a single ring of impulse blading is 245 m/sec and the nozzle angle is 20(. The heat drop is 725kJ/kg and the nozzle efficiency is 85%. The blade discharge angle is 30( and the turbine develops 30 kW when consuming 320 kg/hr of steam. Calculate

a) axial thrust in the blading 

b) heat equivalent of friction per kg of steam

c) blade velocity coefficient

d) stage efficiency

5.a) 
What are the advantages and disadvantages of reheating gas turbine power cycle?


b) 
Show that the thermal efficiency of a gas turbine power cycle depends only on pressure ratio.


6. 
Explain with a neat sketch the constructional details of a Flow nozzle? Discuss the advantages and disadvantages of using Flow Nozzle as a flow-measuring instrument.

7.a) 
Explain in detail about gyroscopes.







   b)
Differentiate between bonded and un-bonded strain gauge transducers used in load measurement
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8. 
Describe the construction and operation of rope brake type of absorption dynamometer.  Explain a suitable arrangement of a rope brake dynamometer?
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1.a)
What are the types of draft tubes ? With which type of turbines are they used?

   b)
A Francis turbine develops 400 bhp under a head of 24m. The inlet and exit diameters of the runner are 1.5m and 90 cm respectively. The angle of the guide vanes is 18 degrees and the runner blades are radial at inlet. Velocity of flow is constant and no whirl velocity exists at the outlet. Find the specific speed of the turbine.

2.a)
What are the hydraulic losses associated with centrifugal pumps? 




   b)
A centrifugal pump lifts 0.03m3/ sec of water to a height of 25 m at an efficiency of 74%. The pump runs at a speed of 1200 rpm. Determine (i) The specific speed and (ii) The power of the motor attached to pump.








3.
What is a condenser? Name the different types of condensers and describe the operation of surface condenser with a neat sketch?

4. 
In a certain stage of an impulse turbine the nozzle angle is 20( with the plane of the wheel. The mean diameter of the blade ring is 2.8 m and it develops 60 kW at 3000 rev/min. Four nozzles each of 10mm exit diameter expand steam isentropically from 15 bar and 250(C to 0.5 bar. The axial thrust is 3.3 N. Calculate

a) blade angles at entrance and exit of the moving blades

b) power lost in blade friction 

c) stage efficiency

5.a) 
What are the advantages and disadvantages of regenerative gas turbine power cycle?











  b) 
How the performance of the gas turbine can be improved?

6. 
Explain why the position of the metering element should be above the pipe in one case and below it in another case when measuring liquids and gases. What are the governing factors?

7. a) 
Explain in brief various elementary vibrometers and vibration detectors.


   b) 
With a neat diagram explain the working of reluctance accelerometer.
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8. a)
Describe the construction and working of a water vertox dynamometers. What are the reasons for its popularity?

b)
A hydraulic dynamometer has been used to absorb 10KW.  The quantity of water flowing through the dynamometer is 10kg/min.  Assuming that there is no loss of energy to surroundings.  Calculate the rise in temperature of water.
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1.a)
Bring out the difference between the casings of reaction turbine and impulse turbine

b)
A Kaplan turbine develops 20000kw at a head of 35m and at a rotational speed of 500 rpm the outer diameter of the blades 2.5m and the diameter is 0.95m. If the overall efficiency is 85% and the hydraulic efficiency is 88% calculate discharge and the blade angle at the inlet.

2.a)
Why will the centrifugal pump function only when started at or above minimum speed?






  b)
The centrifugal pump discharges 0.2 m3/sec against a head of 25m running at 1400 rpm. The outer diametric of impeller is 25 cm and  outer width is 4 cm. Determine the vane angle at outlet if manometric efficiency is 80%. The blade is backward facing.


3.a) 
Discuss the merits and demerits of surface condensers over jet condensers.

b) 
Define the term vacuum efficiency applied to condenser. Discuss the factors which affect the vacuum efficiency of a condenser.


      

4.a)  
Explain Joules cycle with the help of P-V and T-S diagram.

b) 
The steam is supplied to a three stage turbine at 30 bar abs and 350(C. The steam leaves the first stage at 7 bar, second stage at 1 bar and finally at 0.1 bar. If each stage has an efficiency of 0.7 determine

a) Rankine cycle efficiency

b) Final condition of steam

c) Reheat factor

d) Overall thermal efficiency

5.a) 
Explain the working principle of actual gas turbine plant?




    b) 
Derive the optimum pressure ratio for maximum efficiency of gas turbine power cycle?



6. 
Explain with neat sketches the principle differences between the measuring devices used for Translational, Relational and Angular Velocity measuring devices.  

7.a) 
What are various elementary accelerometers- explain the principle of each.       

  b) 
Explain the method of measuring force using a strain gauge
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8.a)
Explain the working principle of events per unit time (EPUT) meter with the aid of neat sketch.

  b)
List out various types of frequency counter and give its salient features.
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1.a)
Explain the terms associated with the turbines 

i) Pitch circle 
ii)
Guide vane 
iii)
 Stay vane 
iv)   Penstock

  b)
A Francis turbine has an inlet diameter of 2m and an outlet diameter of 1.2m. The breadth of the blades is constant at 0.2 m . The runner rotates at a speed of 250 rpm with a discharge of 8 cum / sec. The vanes are radial at the inlet and the discharge is radially outwards at the outlet. Calculate the angle of guide vane at the inlet and blade angle at the outlet.

2.a)
What is the pressure head in cylinder during suction stroke in reciprocating pump fitted with air vessel?



  

  b)
A centrifugal pump requires a minimum starting speed of 1100 rpm. If the outer and inner diameters of the impeller are 45 cm and 25 cm respectively, what will be the net head developed.    

3.
Explain the principle of operation of low level, high level and ejector type of jet condensers with the help of neat sketches.



4.a) 
Explain why rankine cycle is used instead of carnot cycle in steam power plants.

b) 
In a regenerative cycle steam at 35 bar and 300( is expanded isentropically to 0.06 bar. When the pressure reaches 3 bar, some of the expanding steam is bled to heat the feed water. Assuming that the feed water is heated to the saturation temperature at 3 bar by the bled steam, calculate the proportion of bled steam to steam leaving the boiler, the cycle efficiency and the specific steam consumption

5.a) 
Explain the working principle of reheating gas turbine power cycle?


   b) 
What are the required conditions for the gas turbine power plant?


6. 
Explain with a neat sketch the principle and operation of a moving coil and moving magnet pickups used for Translational velocity measurement.

7.a)
Explain the method of determination of natural frequency in a seismic instrument.

   b) 
Explain any two basic types of lever balances and compare between them.      

8. a)
Explain with a neat sketch a band brake type dynamometer.

b)
Derive the relationship between the torque on the shaft and the force applied for braking.
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