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1.a)
State and explain the applications of Momentum equation.

   b)
A jet of water of diameter 6 cm strikes a flat plate held normal to the direction of jet with a velocity of 12 m / sec. What is the force exerted on the plate if it is stationary and what will be the work done.

2.a)
What are the common locations for air vessels? Why are the locations so selected?







   b)
A single acting reciprocating pump has a stroke of  20 cms , a speed of 160 rpm and a piston of 45cms diameter. 50 liters of water is lifted through a height of 10 m  through a delivery pipe of 11 cm dia. What is the coefficient of discharge and  slip.
3.
Indicate the position of economizer, air pre-heater and a super heater in a boiler plant by a line diagram. Describe briefly the advantages from incorporating the above accessories in a steam generating plant.



    

4.a) 
List the advantages and limitations of velocity compounding of steam engines.

b) 
In an impulse turbine the steam enters at a velocity of 400 m/sec. The nozzle angle is 12(. Assuming optimum blade speed find the blade inlet angle. If the steam leaves the blades axially at the exit, find the blade outlet angle also find the blade efficiency.

5.a) 
Explain the working principle of gas turbine along with p-v and t-s diagram?   

            Draw the neat diagram.








b)    What are the differences between closed cycle and open cycle gas turbine?

6. 
Give a neat sketch of venturimeter, apply the steady flow energy equation and derive an expression for the actual flow rate of an incompressible fluid. Define the symbols and state clearly the assumptions made.

7.a) 
Explain how a proving ring is used to measure force .                                   

   b) 
Explain about phase shift in the seismic vibrometer.                                     

8.a)
Explain the working principle of optical torsion meter with the aid of neat sketch.

   b)
Explain the working principle of electrical torsion meter.
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1.a)
Derive the momentum equation as applied in Fluid Mechanics from fundamentals.

b)
A 7.5 cm diameter water jet having a velocity of 12 m / sec impinges on a plane plate at an angle of 60 degrees to the normal to the plate. What will be the impact when the plate is stationary?
2.a)
What do you understand by air vessels?





   b)
A single acting reciprocating pump has a stroke length of 30 cm and a piston of 125 mm diameter. A 75mm diameter suction pipe of length 5 m is used against a suction head of 3m. What is maximum speed at which it can be run without causing separation during suction stroke? Take safe minimum pressure head of 2m of water absolute and the atmosphere pressure head of 10.23 m of water. 




3.
What are high-pressure boilers? How do they differ in construction and working principle from ordinary boilers? Explain the advantages gained by employing forced circulation in these high-pressure boilers.



    

4.a) 
Define speed ratio, blade velocity coefficient, diagram efficiency and stage efficiency for a steam turbine.

   b) 
Deduce an expression for maximum blade efficiency of an impulse steam turbine. 

5.a) 
Differentiate between gas turbine with steam turbine.




   b) 
What are different applications of gas turbine?

6. 
Explain the principle of variable head meters? What is meant by the designation Variable head?  

7.a)
Explain the method of measuring force using hydraulic load cell.                

   b)
Explain about response of the seismic instrument to transients.                    

8.a)
Sketch the schematic arrangement of an oscilloscope for frequency and phase measurements and explain its working principle.

b)
An oscilloscope displays a sine wave and the distance between the first and fourth peaks is found to be 5.4 cm. If the time base setting is 20 X 10-3 make calculations for the periodic time and frequency of the sine wave.
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1.a)
Explain how you apply momentum equation to find the force exerted on a curved fixed  plate by a jet of fluid striking at the center.

   b)
A stationary curved plate deflects a 10 cm diameter  water jet through an angle of 120 degrees in the horizontal plane. Calculate the force acting on the plate if the velocity of the jet is 15m/ sec.

2.a)
How is reciprocating pump different from centrifugal pump?


   b)
A positive displacement pump has a plunger diameter 0.3m and a stroke of length 0.4m. If the speed of the pump is 80 rpm, coefficient of discharge is 0.97, determine the percentage slip and actual discharge of the pump.


3.
Explain the principle of operation of high steam – low water safety valve and water level indicator with the help of neat sketches.



    

4.a) 
Distinguish between the operational features of an impulse and reaction turbine.

b) 
A single stage impulse turbine 1 m in diameter rotates at 3000 rpm. Steam is supplied from the nozzles with a velocity of 300 m/sec and nozzle angle is 20( .  The blades are equiangular. Assuming the friction loss in the blade passage is 33% of the kinetic energy corresponding to the relative velocity at inlet to the blade, find the power developed by the turbine.  Axial thrust on the bearing of the turbine is 150 N.

5.a)  
Draw the p-v and T-s diagrams of Brayton cycle and derive the thermal             efficiency?










    b)  
Compare the gas turbine power cycle with I.C. Engines?

6.
Draw neat sketches of various Bourdon tube shapes and explain the specifications and configurations to be followed for each different shaped tube? Discuss their advantages and disadvantages also.

7.a)
Describe in brief about various vibration test methods.                                 

   b) 
Explain the method of measuring force using a strain gauge.                        

8.a)
Describe the operation of any transducer that can be used to measure the frequency of vibration.

   b)
When a vibrating component was illuminated with a stroboscope flashing at 1600Hz, it appeared to be oscillating 20 times per minute. What are the two possible vibration frequencies of the component?
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1.a)
How are the turbines classified ?

   b)
A 5 cm dia horizontal jet operating under a head of 33 m strikes a curved blade moving at a velocity of 5m /sec in the direction of the jet. If the deflection angle of the blade is 145 degrees find the force exerted on the blade by the water.

2.a)
What is a reciprocating pump? Elaborate.





   b)
A  single acting reciprocating pump has a plunger diameter of 250mm and stroke of 350 mm . If the speed of the pump is 60 rpm, it delivers 0.2m3/ sec of water. Find the  theoretical discharge , coefficient of discharge and the slip.


3.
Describe the working principle of feed check valve and stop valve with the help of neat sketches.

4.   
The velocity of steam at inlet to a simple impulse turbine is 100 m/sec and the nozzle angle is 20(. The blade speed is 400 m/sec and the blades are symmetrical. Determine the blade angles if the steam is to enter the blades without shock. If the friction effects on the blade are negligible, calculate the tangential force on the blades and the diagram power for a mass flow of 0.75 Kg/sec. What is the axial thrust and the diagram efficiency? If the relative velocity at the exit is reduced by friction to 80% of that at inlet, what is the diagram power and the axial thrust? Calculate also the diagram efficiency in this case.

5.a) 
What are the essential components of a simple gas turbine power cycle? 

   b)
What are the advantages and disadvantages of gas turbines over steam turbine?

6. 
With a neat sketch show the general arrangement of the movement magnifying mechanism as applied to a Bourdon-type pressure guage explain the purpose of details illustrated?

7.a)  
Explain why vibration measurement is important. 



   b)  
With a neat sketch explain the working of pneumatic load cell.
8.a)
Define frequency and time period. How these terms are related to each other.

b)
A machine member is vibrating freely at 3000 times per minute. How will you determine its exact frequency?
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