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1. a) 
Explain the operation of any one type of modern high pressure boiler with a neat sketch.  









   b) 
Define equivalent evaporation of a boiler.


2.a)
Discuss the effect of friction on flow through steam nozzles. Explain with the help of  H-S Diagram  






       
b)   
Dry saturated steam with negligible velocity expands in Convergent Divergent nozzle to 1 Bar and Dryness fraction 0.94.Determine the velocity of steam leaving the nozzle.  

3.
The air leakage into a surface condenser operating with a steam turbine is estimated as 84 Kg/hr. The vacuum near the inlet of air pump is 700 mm of Hg. When Barometer reads 760 mm of Hg. The temp. at the inlet of vacuum pump is 200C.Calculate

   a)
Min. capacity of air pump in m3/hr.
   b)
The dimensions of the reciprocating air pump to remove the air if it run at 200 RPM and L/D ratio=1.5 and volumetric efficiency =100%.
   c)
The mass of vapour extracted per minute.
4.
In an impulse turbine the steam issues from the nozzle with speed of 600 m/s and blade   speed is 120 m/s. the velocity is compounded by passing the steam through a ring of  moving blades; through a ring of fixed blades and finally through a ring of moving blades.
The nozzle angle is 180  ad the blade exit angles and relative velocity coefficients are:

1st row moving:
    200     &    0.8

   
fixed row        :                250      &    0.85

   
2nd row moving:              300     &    0.9

find the diagram efficiency under these conditions and the power output for steam flow  rate of 5 kg/sec.
5.a)
Explain with neat sketch open cycle gas turbine plant.


b) 
Enumerate the differences between open cycle gas turbine plant and closed Cycle turbine plant.















Contd….2
Code No: 310303



::2::



Set.No:1
6.a)
Deduce an expression for work done for stage of a reaction turbine and determine the condition for maximum efficiency.

    b) 
A 50% Parson’s reaction turbine has a mean drum diameter of 200 cm. The speed is 

         
600 rpm and  the steam consumption is 5 kg/sec. The other data is: 

         
blade speed ratio = 0.45;  velocity  loss factor = 0.85;  

         
nozzle efficiency both for the stator and rotor blades = 0.9;

         
exit angle of stator and rotor blades = 200.
         
Neglecting carry over and wind age loss, estimate the power developed per stage, blade

         
efficiency and stage efficiency.
7.
A turbo prop aircraft is flying at 720km/hr at an altitude where the temperature is –18o C, determine the specific power output and the thermal efficiency. The specifications are:  Compressor pressure ratio is 9, maximum cycle temperature is 800o C, intake duct efficiency is 90%, isentropic efficiency of the compressor is 86%, isentropic efficiency of the turbine is 90%, Mechanical efficiency is 92%. Neglect the pressure loss in the combustion chamber and assume that the exhaust gases leave the aircraft at 720 km/hr relative to aircraft. Take Cp and γ for the compression process 1.005 KJ/kg-K and 1.4 and for combustion and expansion process 1.15 KJ/kg-K and 1.35 respectively.


8.a)
Explain with a neat sketch a Turbo-Prop System.





   b)
Explain with a sketch a rocket propulsion unit.
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1.a)
With the help of T-s and p-v diagrams explain simple rankine cycle.
b)
A steam power plant is supplied with dry saturated steam at a pressure of 15 bar and exhausts into a condenser at 0.1 bar. Calculate the rankine efficiency by using steam tables. 
2.a)
Define the term steam nozzle. Explain the functions of a nozzle used in steam turbine. 








  
b)
In a steam nozzle steam expands from 4 Bar to 1 Bar. the initial velocity is 60 m/s and the initial temp is 2000C.Determine exit velocity if the nozzle efficiency is 92%

3.a)
What are the reasons for inefficiency in surface condenser?                 

b)
A surface condenser is designed to handle 10,000 Kg of steam per hour. The steam enters at 0.08 Bar and 0.9 dryness and the condensate leaves at corresponding saturation temperature .The pressure is constant through out the condenser. Estimate the cooling water flow rate per hour, f the cooling water temp. Rise is limited to      100 C.                                                                                     

4.
In an impulse turbine (with a single row wheel) the mean diameter of the blades is 1.05m and speed is 3000r.p.m.The nozzle angle is 18º, the ratio of the blade speed to steam speed is 0.42 and the ratio of the relative velocity at outlet from the blades to that at inlet is 0.84.The outlet angle of the blade is to be made 3º less than the inlet angle. The steam flow is 10kg(S)s. Draw The velocity diagram for the blades and derive the following:
a)
Tangential thrust on the blades
b)
Axial thrust on the blades

c)
Resultant thrust on the blades

d)
Power developed in the blades

e)
Blading efficiency.
5.a)
Show that optimum pressure ratio for maximum specific output for a gas turbine       
plant is rp ( optimum) ={    (turbine x (compressor x (T3/T1)
} (/2((-1)

        
where T3 is Maximum  temperature of cycle


  
 T1 is Minimum temperature of  of  cycle

b) List out any four applications of gas turbines
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6.a)
The following data refers to a particular stage of a Parsons Reaction turbine:


Speed of the turbine = 1500r.p.m

Mean diameter of the rotor = 1metre

Stage efficiency=80 percent

Blade outlet angle=20º
Speed ratio= 0.7

Determine the available isentropic enthalpy drop in the stage.
   b)
What do you mean by combined velocity diagram with reference to steam turbines? 

7.
The following data are applicable to a jet unit in flight 

Speed of airplane = 950 km/hr 

Stagnation pressure and temperature at turbine exit = 180 kN/m2, 800 K

Atmospheric pressure = 60 kN/m2
Nozzle efficiency = 98%

Air flow = 25 kg/s

Fuel-air ratio = 0.018

Lower calorific value of liquid fuel = 40000 kJ/kg

Calculate 
a)
Gross and net thrusts     


b)
Jet equivalent velocity and

c)
Propulsive, thermal and overall efficiencies

8.a)
Explain briefly with a sketch the working principle of a Rocket.



   b)   
List out the applications of rockets
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1.a)
What is the use of cooling tower in a steam power plant? Mention the different types of cooling towers. 






     
   b) 
With the neat sketch explain the operation of Ramson boiler. 



2.a)
Explain various types of nozzles.


b)
Dry saturated steam enters a steam nozzle at pressure of 12 Bar and is discharged at a pressure of 1.5 Bar and dryness fraction 0.95. What will be the final velocity of steam? Neglect initial velocity if 12% of heat drop is lost in friction. find the percentage reduction in the final velocity

3.a)
Explain the working principle of counter flow jet condenser with neat sketch? 
and discuss the merits and demerits.

b)
Determine the area at throat and at the exit, and also the velocity at the exit for the given mass flow rate of 0.2 kg/s. The inlet conditions are 10 bar pressure and 2750C temperature and the exit pressure is 2 bar. Assume that the expansion is isentropic and that the inlet velocity is negligible.

4.
In a Delaval turbine, the steam issues from the nozzles with a velocity of 850m/s. the nozzle angle is 20º. Mean blade velocity is 350m/s.the blades are equiangular. The mass flow rate is 1000kg/min.friction factor is 0.8.determine:

a)
Blade angles


b)
 Axial thrust on the end bearing

c)
Power developed in kW
d) 
Blade efficiency

e)
Stage efficiency, if nozzle efficiency is 93%

5. a) 
Sketch a combined velocity diagram with reference to steam turbines. Name and mark all angles and velocities on it.




    b) 
In a stage of impulse reaction turbine operating with 50% degree of reaction, the 
blades are identical in shape. The outlet angle of the moving blades is 19º and the absolute discharge velocity of steam is 100m/s in the direction at 100º to the motion of the blades. If the rate of flow of steam through the turbine is 15000 kg/hr, calculate the power developed by the turbine in kW.



6.a)
What are the advantages of closed cycle gas turbine over open cycle gas turbine.

   b) 
With neat sketch explain the working of semi-closed cycle gas turbine plant.   

   c) 
How can you improve the thermal efficiency of a gas turbine plant .  
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7.a)
Explain with a neat sketch the working of a ram jet   engine.



b)
What do meant by semi-cryogenic nature of a propellant? List the different propellants used in a rocket engine.




8.a)
Describe nuclear rocket engine with a neat sketch.




   b)  
What are the other kinds of rocket propulsion? Mention some of them.
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1.a)
What is the effect of regeneration on efficiency and specific work output of the    steam plant? Show the cycle on T-s plot. 

   b)
Explain the principle of operation of any one type of fire tube boiler with a neat sketch. 

2.a)
Inlet pressure and temperature of steam nozzle are 10 bar and 2000 C respectively. Back pressure is 0.5 bar. Calculate the mass flow rate of steam if throat diameter is 12mm.                                                                                                         

b)
The dry and saturated steam at a pressure of 5 bar is expanded isentropically in a nozzle to a pressure of 0.2 bar. Find the velocity of steam leaving the nozzle.

3.
Discuss the working principle of barometric jet condenser with neat sketch?
The vacuum in a surface condenser is 700 mm of Hg while the barometer reads 760 mm of Hg. The condenser temperature is 350C and the hot well temperature is 300C. Condensate collected is 16.75 kg/min. Cooling water inlet temperature is 260C and outlet temperature is 390C. Steam enters the condenser with a dryness fraction of 0.95. Determine the vacuum efficiency, condenser efficiency, mass of air and cooling water circulated.

4.
In a two stage velocity compounded steam turbine, the mean blade speed is 150m/sec while the steam velocity as it is issued from the nozzle is 675m/sec.the nozzle angle is 20º.the exit angle of first row moving blade, fixed blade and the second row moving blades are 25º,25ºand 30ºrespectively.the blade friction coefficient is 0.9.if the steam flow rate is 4.5kg/sec,determine:
a) 
Power output

b)
Diagram efficiency

5.
In a stage of impulse reaction turbine provided with single row wheel, the mean diameter of the blades is 1metre.it turns at 3000r.p.m.the steam issues from the nozzle at a velocity of 350m/sec and the nozzle angle is 20º. The rotor blades are equiangular. The blade friction factor is 0.86.determine the power developed if the axial thrust on the end bearing of a rotor is 118N. 
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6.a) 
On which thermodynamic cycle Gas turbine plants will operate.

   b) 
Explain the closed cycle Gas turbine plant with neat sketch and represent the 
cycle  on p-v and T- S plots. 






    c)  
What are the Limitations of open cycle gas turbine plants.
7.
A simple turbo-jet unit operates with a turbine inlet temperature of 1040o C. The following data refers to this under design conditions:

       
Compressor pressure ratio = 7.5

       
Compressor efficiency = 84%

       
Turbine efficiency = 84%

       
Nozzle efficiency = 98%

       
Pressure drop in combustion chamber = 0.2 bar

       
Mass flow rate = 25 Kg/s.


Atmospheric pressure and temperature = 1 bar, 27o C

Neglect the mass of the fuel and mechanical efficiency.

Calculate the design thrust, pressure and temperature at the inlet of the jet nozzle, temperature, velocity and mach number at the nozzle exit and specific fuel consumption.

8.a)
Describe a solid propellant rocket engine with a neat sketch.



   b)  
What are the advantages and disadvantages of rocket engine?
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