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Time: 3 Hours. Max. Marks: 70
Note: 1. Question paper consists: Part-A and Part-B.

2.In Part - A, answer all questions which carries 20 marks.

3. In Part - B, answer any one question from each unit.

Each question carries 10 marks and may have a, b as sub questions.

PART- A
(10*2 Marks = 20 Marks)

1. a) Describe the significance of mean temperature of heat addition. 2M CO1 BL1

b) Write the condition for maximum discharge through the chimney. 2M C(CO1 BL4

What are the preferable conditions for use of convergent divergent oM €02 BL2

nozzle?
How does the degree of under cooling influence the nozzle
d) performance? (M L0 Ba
e) Evaluate the degree of reaction for the impulse turbine. 2M CO3 BLS
Express the blade speed ratio for maximum performance of reaction
f) 2M (03 BL3

turbine.

g) lllustrate the importance of vacuum efficiency of a steam condenser. 2M C04 BL5

h) Differentiate between closed and open cycle gas turbines 2M CO4 BL5

i) What is specific impulse? How to estimate it for rocket engines? 2M CO5 BL4

Draw the velocity, pressure and temperature variations in all the
components of turbojet engine.

j)

PART-B
(10*5 Marks = 50 Marks)

2 a) Draw the schematic, p-h and T-s diagrams of reheat Rankine cycle 5M CO1
and explain the improvement in performance of the cycle.

b) Explain the working of cochran boiler with the help of neat sketch. SM €01

OR

3 In a steam power plant the condition of steam at inlet to the turbine 10M CO1
is 40 bar and 400°C and the condenser pressure is 0.1 bar. Two
feed-water heaters operate at optimum temperatures of 150°C and
100°C. Determine the quality of steam at turbine exhaust and cycle
efficiency.

4 Derive the equation for the estimation of mass flow rate for 10M CO2
convergent divergent nozzle.

2M CO5 BL5

BL4

BL3

BL4

BL4



OR

5 Steam having pressure of 25 bar and 0.9 dryness is expanded 10M C02 BL4
through a convergent - divergent nozzle and the pressure of steam
leaving the nozzle is 0.75 bar. Find the velocity at the throat for
maximum discharge conditions. Index of expansion may be
assumed as 1.135. Also calculate mass rate of flow of steam through
the nozzle for maximum discharge condition.

6 a) Draw the combined velocity triangles for reaction turbine with 50% 5M C03 BL4
degree of reaction and derive the equations for power developed
and blade efficiency.
b) Describe the importance of pressure velocity compoundmg of SM CO3 BLS
impulse turbine and give the example for the pressure velocity
compounded turbine.

OR

7 In a steam turbine, the steam expands from an inlet condition of 10 10M €03 BL5
bar and 325%C with an isentropic efficiency of 92%. The nozzle is
inclined at an angle of 20°C and operates with optimum blade speed
ratio. If the blades are symmetrical, Calculate the blade angles and
power output from the turbine if the mass flow rate is 0.5 kg/s.

8 a) Whatare the sources for air leakage in condenser and discuss theill 5M C04 BL3

effects? Explain the methods to minimize the air leakages.
b) Illustrate the required conditions for the better combustion 5M CO04 BLS
chamber for the gas turbine.
OR

9 A closed cycle gas turbine using Argon as the working fluid hasa 10M C04 BL5
two stage compression with perfect inter cooling. The overall
pressure ratio is 9 and pressure ratio in each stage is equal.

Each stage has an isentropic efficiency of 85%. The turbine is also
two stage with equal pressure ratio with inter change reheat to
original temperature. Each turbine stage has an isentropic efficiency
of 90%. The turbine inlet temperature is 1100 K and the
compressor inlet is 303 K. Find (i) work done per kg of fluid flow
(ii) work ratio (iii) The overall cycle efficiency. Properties of argon
are Cp=0.5207 k] /kg K, Gamma = 1.667 and R = 0.20813 k] /kg K.

10 a) Explain the working of turbo-jet with the help of neat sketch. 5M CO5 BL4
b) Distinguish between solid and liquid propellant rocket systems 5M CO5 BL5
based their constructional and operational features.
OR

11 A turbojet engine is being used to propel an aeroplane with thedrag 10M CO5 BL3
of 3900 N and the coefficient of drag is 0.01835. The wing area is
21.25 m?, the air consumption per second of the engine is 14.5 kg/s
and thrust developed is 8900 N. Calculate the flight velocity and
effective jet velocity and also specific thrust.
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