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The figures in the right-hand margin indicate marks for the individual question.

1. Fill in the blanks.
          

                                  1×10=10
a) The basic cycle of operation of the coal based thermal power plant is known as the _________ cycle.

b) Operating conditions of a Critical boilers are specified by __________.
c) Heat transfer may be defined as the transfer of ____________energy from one region to another due to temperature gradient.

d) Thermal resistance of the material per unit surface area is expressed by ___________.
e) Steam traps operating due to the difference in temperature between steam and cooled static condensate are known as __________.

f) Suspended solids and sludge are removed through _____________of the boiler.
g) The pour point of any liquid fuel is defined as_________________.

h) Air preheating in furnace of thermal power plant using exhaust gas is an example of ______________________________________.


i) In heat exchanger analysis, the product of the mass flow rate and the ______________ of a fluid are combined into a single quantity called the heat capacity.
j) The Sankey diagram which is a visualization of a flow from one set of values to another has nodes and __________.

         
2. What do you mean by properties of fuel? List the desirable properties of coal used in a thermal power plant. State the step-by-step procedure to estimate heat required to convert water to saturated stem and superheated steam.                              3+3+4= 10
P.T.O.

3. Describe the common troubles experienced in the boiler of a thermal power plant. Also mention the periodic maintenance required in a thermal power plant.                                   3+4+3 = 10
4. Do you believe that cogeneration systems of power generation are more effective than conventional power generation system? Justify your answer with the help of thermodynamic consideration. 
With the help of sketch, explain the difference between topping cycle and bottoming cycle.                                                   6+4 = 10
5. Do you believe that waste heat recovery in thermal utilities is beneficial both for economy and environment? Substantiate your answer using suitable examples.                                                     10

6. With the help of suitable examples, justify why different types of insulating materials are recommended for different temperature e.g., normal temperature, high temperature and very high temperature applications. 
                                                         10
7. Design a heat exchanger for the following conditions:              10
     Water to be heated from normal temperature (30°C) to 100°C 

     for 1000 litter hot water tank to be filled up within 1 hour. Hot 
     oil at 110°C is available (specific heat of 2 kJ/kg/°C) which may 
     be discharged at 75°C. Assume overall heat transfer coefficient 
     as 320W/m2/°C. Make and state realistic assumptions. 
***
