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B.Tech
PCME 5409

Special Examinations-2012
POWER PLANT ENGINEERING
Full Marks : 70
Time : 3 Hours
Answer any six questions including question No.1 which is compulsory
Figures in the right hand margin indicate marks

1. Answer the followings 2x10

a. List the four factors to be considered while selecting the site for thermal power plant.

b. Draw P-V and T-S diagram of Carnot cycle.

c. Write four high pressure boilers used in thermal power plants

d. What is steam nozzle? Classify nozzles used in impulse turbines.

e. Why compounding are needed in turbines? Give four reasons.

f. What do you mean by degree of reaction? Write the values of degrees of reaction for impulse
and Parson’s turbine.

g. Write four losses in steam turbines.

h. Explain vacuum efficiency in case of steam condensers.

i. Describe the function of moderator and control rod in nuclear reactor.

j. State the meaning of sub-critical and supercritical boiler. Why supercritical boiler is preferred?

2. Explain with neat sketch, the construction and working of any one type of high pressure
boiler. (10)
3. a. Derive an equation for maximum discharge through a steam nozzle.

b. Steam at pressure of 3 bar, 150° C is expanded in converging nozzle to pressure of 1.7bar.
The exit area of the nozzle is 3cm? and the inlet velocity is 50m/s. Estimate exit velocity and
mass rate, if expansion is isentropic. (5+5)
4. The mean diameter of the blades of an impulse turbine with a single row turbine is 1.05m and
speed is 300 rppm. The nozzle angle is 18 °, the ratio of blade velocity to steam velocity is 0.42
and ratio of reiative velocity at outiet from the blades to that at inlet is 0.84. The outlet angle of
the blade is to be made 3 ° less than the inlet blade angle. Steam flow is 8kg/s. Draw the velocity

diagram and find the resultant thrust on the blades, tangential and axial thrust, power developed

and blade efficiency. (10)
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5. A 50% impulse-reaction turbine runs at 3000 rpm. The angle at exit of fixed bladings and inlet
of moving bladings are 20 ° each. The mean ring diameter is 0.7m and steam condition is 1.5bar
and 0.96 dry. Calculate i) Required height of blades to pass 50kg/s of steam ii) Power developed
by stage. (10)

6. With the help of a sketch show all the important part of nuclear reactor. Describe briefly the

functions of each part. (10)

7. a. Explain the terms: load factor, plant factor, plant efficiency and diversity factor.

b. Explain how unit cost is calculated (4+6)

8. Write short notes on (any two) (5+5)
a. Condensers and Cooling towers
b. BWR and PWR

¢. Governing of Turbines




