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 1. Fill in the blanks.


                                          1×10=10
a) The lowest temperature required to make the combustion self-sustained without any external aid is known as the __________ temperature.

b) __________ point indicates the maximum temperature at which liquid fuel can be stored without any fire hazard.

c) In __________ circulation boilers, the flow is caused by means of density difference of hot and cold water.

d) Discharging of water from boiler for removal of the suspended solids and bottom sludge from the boilers is known as __________.

e) __________ steam is produced when condensate at a high pressure is released to a lower pressure and can be used for low pressure heating.

f) The __________ diagram is used to visualise the magnitude of flow, between different nodes in a network, through the width of the arrows.

g) In a __________ cycle, the primary fuel is first used to produces high temperature thermal energy and the heat rejected from the process is used to generate power through a recovery boiler and a turbine generator.

h) __________ systems are designed to recover the unused heat to do some useful work.

i) __________ materials are semiconductor solids that allow direct generation of electricity when subjected to a temperature differential.

j) The effectiveness of a heat exchanger depends on the geometry of the heat exchanger as well as the __________ arrangement.
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2. Best quality coal is required for an industry. How will you select the coal from a variety of types available in the markets? Also discuss the procedure of evaluation of performance of a boiler which uses coal as fuel. 
    



    
             5+5 = 10
3.  How will you describe the functioning of a steam power plant to a technical visiting team? Also provide sketches showing the different processes taking place in the steam power plant.                       5+5 = 10
4.  A considerable amount of heat is wasted in a plant having thermal utilities.  Explain the benefits of waste heat recovery describing some practical methods of waste heat recovery.                                      6+4=10
5. Mention the important factors to be considered for selecting size of pipe i.e., diameter of a pipe to carry steam. Explain the importance of steam trap and mention the different types of steam trap.        6+4=10
6. With the help of neat sketch explain the uses of boiler accessories. Also mention the importance of maintenance required in a boiler.  


   




              5+5= 10
7. The flow rates of hot and cold-water streams running through a parallel-flow heat exchanger are 0.4 kg/s and 1.0 kg/s, respectively. The inlet temperatures on the hot and cold sides are 75°C and 25°C, respectively. The exit temperature of hot water is 50°C. Calculate the log mean temperature difference for the above case. Do you believe that change of flow rates could change the LMTD? Justify your answer.                                                                                                                    5
8. A gas consists of 60% propane (C3H8) and 40% butane (C4H10) by volume. Determine the stoichiometric air-to-fuel ratio. Also state what will happen if excess air is used. 
                                                         5
***
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