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1.a)
What is the purpose of reheating in steam power plant?

b)
What is the purpose of safety valve in a boiler?  Explain any one type of safety valve with the neat sketch.

   c)
What are the advantages of forced draught system compared to induced draught?

2.a)
What are the functions of stem nozzles and explain different types of steam nozzles
?

b)
Calculate the throat area of nozzle supplied with steam at 10 bar and 2000C.  The rate of flow of steam is 1.2 kg/s.  Assume the friction factor is 0.15 and inlet velocity is 10 m/s.

3.a)
Explain the working principles 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.a)
Briefly explain the classification of steam turbines.

b)
Explain briefly why in multistage impulse turbines the first stage is often compounded for velocity and remaining stages have single row wheels?

5.
In a De Laval turbine steam issues from the nozzle with a velocity of 1200m/s.  The nozzle angle is 200, the mean blade velocity is 400m/s, and the inlet and outlet angles of blades are equal.  The mass of steam flowing through the turbine per hour is 1000 kg.  Calculate;

a) Blade angles (b) Relative velocity of steam entering the blades (c) Trangential force on the blades (d) Power developed  (e) Blade efficiency.  


Take velocity coefficient as 0.8.
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6.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.

c)
What are the materials used for manufacturing Gas turbine blades and what are their thermal properties.

7.a)
Explain with a neat sketch a Screw Propeller Unit

b)
What are the fundamental differences between jet propulsion and rocket propulsion?

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

   b)
What are the advantages and disadvantages of rocket engine?
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1.a)
What is the use of cooling tower in steam power plant?  Mention the types of cooling tower.

   b)
With the neat sketch explain the operation of Modern high-pressure boiler.

2.a)
What is critical pressure ratio and derive the equation for the critical pressur ratio if the expansion process follows PVn=constant?

b)
Air at a temperature of 270C and pressure of 20 bar enters a nozzle and leaves at a pressure of 4 bar.  Find the mass of air discharged, if the nozzle area is 200mm2.  Assume ideal gas equation.

3.a)
Discuss the working principles of barometric jet condenser with neat sketch?

b)
The vacuum in a surface condenser is 700mm of Hg while the barometer reads 760mm of Hg.  The condenser temperature is 350C and the hot well temperature is 300C.  Condensate collected is 16.75 kg/min.  Cooling water inlet temprature 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.a)
What do you mean by compounding of steam turbines?  Discuss various methods of compounding steam turbines?

   b)
Explain the difference between an impulse turbine and a rection turbine?

5. The following data relates to a single stage impulse turbine,

Steam velocity = 600m/s

Blade speed = 250 m/s

Nozzle angle = 200

Blade outlet angle = 250

Neglecting the effect of friction, calculate the work developed by the turbine for the steam flow rate of 20 kg/s.  Also calculate the axial thrust on the bearings.

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)
What is ramjet? Explain the working of a ramjet with a neat sketch.

   b)
Explain the following terms

(i) Isentropic Compressor efficiency

(ii) Isentropic Turbine efficiency

(iii) Propelling nozzle efficiency

(iv) Transmission efficiency.

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)
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.

   c)
Mention any three boiler accessories.

2.a)
What are the effects of supersaturation of flow through steam nozzle?  What is the importance of Wilson’s line on supersaturation?

b)
Dry saturated steam at 10 bar is expanded isentropically in a nozzle to 0.1 bar.  Find the dryness fraction of the steam at exit.  Also find the velocity of steam leaving the nozzle when (1) initial velocity is negligible (2) initial velocity of steam is 135 m/s

3.a)
Explain the terms over expanding and under expanding as applied to a fluid flow through a nozzle?

b)
Air expands under reversible adiabatic conditions a a nozzle from 4 bar and 7250C to a final pressure of 1 bar.  Determine (a) type of nozzle required (b) critical velocity (c) air flow rate if minimum nozzle diameter is 12.5 mm.  If the nozzle requires a divergent section determine the maximum velocity developed in the nozzle and the suitable diameter.

4.a)
Explain the essential differences in the manner of expansion of steam in impulse and reaction turbines. Illustrate your answer by sketches of the pressure and velocity and specific volume changes, which occur as the steam passes over successive blades.
5.
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 180, 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 30 less than the inlet angle.  The steam flow is 10kg/s.  Draw the velocity diagram for the blades and derive the following:

a)Tangential thrust on the blades (b)Axial thrust on the blades

©Resultant thrust on the blades (d) Power developed in the blades

(e)Blading efficiency
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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)
Explain with a neat sketch a Turbo-Prop System.

   b)
Explain with a sketch a rocket propulsion unit

8.a)
Where is rocket propulsion is used?  What are the kinds of  rocket propellants?

   b)
Describe a liquid propellant rocket engine with a neat sketch.
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1.a)
With the help of T-s chart explain the regenerative rankine cycle.

b)
Derive an expression for maximum discharge rate of gases through the chimney for a given height of the chimney.

2.a)
Discuss the criteria to design the shape of steam nozzles?

b)
Dry saturated steam at a pressure of 8 bar enters a convergent divergent nozzle and leaves it at a pressure of 1.5 bar.  If the flow is isentropic, and the corresponding expansion index is 1.135; find the ratio cross sectional area at the exit and throat for maximum discharge.

3.a)
How the pressure ratio affects the operation of convergent divergent nozzle?  Explain with suitable figures of pressure distribution, velocity distribution and flow rate?

b)
Explain different sources of air leakage in a steam condenser and discuss the effect of leakage on steam condenser performance?

4.a)
Define the following as related to steam turbines.

(i) Speed ratio (ii) blade velocity coefficient (iii) Diagram efficiency (iv) stage efficiency.

b)
Derive the expression for maximum blade efficiency in a single stage impulse turbine.

5.a)
The following data refers to a particular stage of a Parsons Rection turbine;


Speed of the turbine=1500 r.p.m


Mean diameter of the rotor= 1 meter


Stage efficiency = 80 percent


Blade outlet angle = 200

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?
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6.a)
What are the factors to be considered for improving the performance of the gas Turbine and explain them briefly.

b)
Derive the expression for efficiency of a simple gas turbine cycle interns of pressure ratio.

7.a)
Explain the working difference between propeller jet, turbo-jet and turbo prop.

b) A turbo-jet unit flying at a speed of 729 Km/hr at an altitude where air temperature and pressure are 22K  and 0.877 bar.  The maximum temperature of the plant is limited to 8600C.  Find the specific thrust produced if the exhaust gases from the turbine are expanded to atmospheric pressure in a convergent nozzle.  Using the following data:

8.a)
Explain with a neat sketch the working of a turbo-prop engine.

   b)
Compare and contrast a turbo-prop and a ramjet engine.
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