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General instructions:

o Please check that this question paper contains 65 questions

o The question paper is divided into three sections

o All questions in all three sections are compulsory

o All parts of a question should be answered at one place

Section – I: OBJECTIVE TYPE                                                  Marks: 50 x 1 = 50

(i) Answer all 50 questions

(ii) Each question carries one mark

	1. 
	Bomb calorimeter is used to determine

a) Higher calorific value at constant volume

b) Lower calorific value at constant volume

c) Higher calorific value at constant pressure

d) Lower calorific value at constant pressure



	2. 
	For combustion of a fuel, following is essential

a) Correct fuel air ratio

b) Proper  ignition temperature

c) O2  to support combustion

d) All the three above

	3. 
	The economizer is used in boilers to

a) Increase  thermal efficiency of boiler

b) To heat feed water by bleed steam

c) Extract heat from the exhaust flue gases

d) Increase flue gas temperature



	4. 
	O2  content in atmospheric air on weight basis is

a) 21%

b) 23%

c) 30%

      d)   70%

	5. 
	Incomplete combustion can be best judged by

a) Smoky chimney exit

b) Excess air in flue gases

c) Measuring carbon mono-oxide in flue gases

d) Measuring temperature of flue gases at exit of furnace



	6. 
	Calorific value of coal is of the order of

a) 200 –   400 Kcal / kg

b) 800 – 1200 Kcal / kg

c) 2000 – 4000 Kcal / kg

d) 5000 -  8000 Kcal / kg

	7. 
	The dry saturated steam at very low pressure (5-10 kg/cm2) when throttled to atmosphere will become

a) Wet

b) Superheated

c) Remain dry saturated

d)   Dry

	8. 
	The increase in pressure

a) Lowers the boiling point of a liquid

b) Raises the boiling point of a liquid

c) Does not affect the boiling point of a liquid

d) Reduces its volume



	9. 
	Water tube boilers are those in which

a) Flue gases pass through tubes and water around it

b) Water passes through the tubes and flue gases around it

c) Forced circulation takes place

d) Tubes are laid vertically



	10. 
	A   packaged boiler is one in which various parts like firing equipment, fans, feed pumps and automatic control are:

a) Supplied by same manufacturer loose and assembled at site

b) Supplied mounted on a single base

c) Purchased from several parties and packed together at site

d) Does not exist



	11. 
	In natural circulation type boiler

a) Heating takes place at bottom and the water supplied at bottom gets converted into the mixture of steam bubbles and hot water which rise to drum.

b) Water is supplied in drum and through down-comers located in atmospheric conditions it passes to the water wall and rises to drum in the  form of mixture of water and steam

c) Feed pump is employed to supplement natural circulation in water wall type furnace

d) The water is converted into steam in one pass without any re-circulation 



	12. 
	Thermal efficiency of well maintained oil fired boiler based on GCV will be of the order of

a) 40%

b) 50%

c) 85%

d)   94%

	13. 
	Boiler steam generation parameters are expressed by

a) Tons/hr. of steam

b) Pressure of steam in kg/cm2
c) Temperature of steam in oC

d)   All of the above

	14. 
	Maximum energy loss in a boiler occurs due to

a) Unburnt  carbon in ash

b) Incomplete combustion

c) Ash content

d) Flue gases



	15. 
	At which of these pressures the latent heat of the steam will be minimum

a) 2kg/cm2   b) 8 kg/cm2   c)  12 kg/cm2  d)  15kg/cm2   

	16. 
	The heat which is required to change the temperature of water from 25oC to 100oC is called 

a) Latent Heat    b) Sensible Heat    c) Super Heat    d) Specific Heat

	17. 
	Lagging of steam pipes is done primarily to prevent

a) Heat loss  b) Steam leaks  c) High noise  d) Pipe damages

	18. 
	Bimetallic trap is a type of

a) thermodynamic trap  b)  Inverted Bucket  c)  Thermostatic trap d) none of the above

	19. 
	A steam trap is a device, which discharges 

a) condensate  b) steam  c) effluent  d)  TDS

	20. 
	Flash steam from the condensate can be separated in an equipment called

a) Steam trap  b) flash vessel   c) strainer   d) none of the above

	21. 
	Generally melting furnaces for steel, cast iron are 

a) Forging furnace      b) Arc Furnace      c) Induction Furnace   d) Both b & c



	22. 
	In a forging furnace, the furnace temperature is maintained at

a)   1200oC        b)  900oC          c)  1500oC       d)  1000oC

	23. 
	In a continuous steel reheating furnace, product is heated upto

a) 1100oC      b) 900-1250 oC            c)   400-500 oC      d) 700-800 oC



	24. 
	What is the percentage of excess air when O2 in flue gas is 8%?

a) 30%    b)  61%          c)    75%         d)  69%



	25. 
	Sensible heat loss in a furnace can be reduced by

a) Reducing excess air          b) Reducing outgoing flue gas temperature

c) Both a & b                        d) Neither a nor b



	26. 
	Which can reduce wall losses in a furnace.

a) Regenerator      b) Recuperator    c) Ceramic Fibre     d) None



	27. 
	Radiation loss is directly proportional to

a)  T3             b)  T4           c)T2          d)   T



	28. 
	Thermal conductivity of a material, with increase in temperature will

a) Increase

b) Decrease

c) No change

d) First decrease & then increases

	29. 
	The total cost curve vis-à-vis insulation thickness will

a) Decrease lineally

b) First reduce and then increase

c) First increase and then reduce

d) Straight line

	30. 
	Zirconium dioxide is stabilized by incorporating:

a) Calcium

b) Magnesium

c) Lime & Magnesium

d) Lime

	31. 
	Emissivity  is a measure of a material’s ability to 

a) Absorb heat

b) Radiate heat

c) Absorb & radiate heat

d) None of the above

	32. 
	The low thermal conductivity of ceramic fibre is advantageous as it will lead to 

a) Lesser lining thickness

b) Reduced cost

c) Ease of material handling

d) None of the these

	33. 
	The thermal conductivity will generally --------------- with increase in temperature

a) Increase

b) Decrease

c) No change

d) Decrease first and then increase

	34. 
	Which of the following is not used for high temperature (325 & above) insulation application

a) Calcium silicate

b) Mineral fibre

c) Ceramic fibre

d) Magnesia



	35. 
	The fluidization depends on the------------and air velocity.

a) Water Pressure     b) Temperature      c) Particle Size     d) Particle type



	36. 
	What is not a type of fluidized bed combustion?

a) TFBC       b) AFBC       c)  PFBC       d) CFBC



	37. 
	The bed depth in a AFBC boiler is normally in the range of

a)  0.9-1.5 m       b) 1.5 m-1.9 m       c) 1.5 m-2.5 m     d)  0.4 m – 0.9 m



	38. 
	What could be the bed material in a FBC boiler?

a) Sand     b) Crushed Refractory     c) Ash       d) All the above



	39. 
	Heat Transfer inside the bed of a FBC boiler depends upon

a) Particle size     b) bed temperature     c)  Both a & b    d ) neither a nor b



	40. 
	Percentage of  air supplied through bottom of a CFBC boiler is

a) 20-30%        b)  10-20%       c) 30-40%         d)   60-70%



	41. 
	The bed vessel in a PFBC is operated at ------------pressure

a) Upto 60 ata        b)  Upto  40 ata       c ) Upto 30 ata       d) Upto 16 ata



	42. 
	Boiler size in a PFBC system is reduced because of

a) High Temperature       b) Low Temperature     c) High Pressure

d) Low Pressure



	43. 
	The combustion efficiency in a FBC boiler is of the order of

a)  60-70%       b)  70-80%            c)  80-84%           d) >95%



	44. 
	Cogeneration  has the following advantages except

a) Increase system efficiency

b) Reduce fuel consumption

c) Reduce GHG  emission 

d) Increase CO2 generation

 

	45. 
	What is the maximum efficiency of a steam turbine

a) 34%

b) 17%

c) 68%

d) None of the above



	46. 
	Which of the following cogeneration system has maximum heat to power ratio?

a) Gas turbine

b) Combined cycle

c) Back pressure steam turbine

d) Reciprocating engine

	47. 
	The shortfall in electrical output can met by

a) Feeding more fuel

b) Operating the system in overload condion

c) Importing power

d)  None of the above

	48. 
	The fuel that is generally used in a gas turbines are

a) Furnace oil 

b) Residual oil

c) Producer gas

d) Natural gas



	49. 
	Typical application of a bottoming cycle is 

a) Cement

b) Brewery

c)   None of these

d)   Fertilizer

	50. 
	For every 22oC reduction in flue gas temperature by passing through an economizer there is approximately ____  saving of fuel.

a) 3%  b) 5%   c) 1%   d) 7%




Section - II: SHORT DESCRIPTIVE QUESTIONS                     Marks: 10 x 5 = 50

(i) Answer all Ten questions

(ii) Each question carries Five marks
	1
	What are the various types of combustion controls and briefly explain?



	2
	What are the types of Blowdown and briefly explain each of them?



	3
	What are the types of steam traps and briefly explain about their principle of operation?



	4
	What is meant by air venting and what is its purpose?



	5
	Give at least 3 characteristics of an efficient furnace.



	6
	What are the major points to be considered before selecting refractories in a furnace?



	7
	What is bubbling fluidized bed?



	8
	Briefly explain the topping cycle & bottoming cycle.



	9
	What are the two important parameters that you will consider before developing a waste heat recovery system?



	10
	What is a heat pipe and how it functions as a waste heat recovery device?


Section - III: LONG DESCRIPTIVE QUESTIONS                      Marks: 5 x 10 = 50

(i) Answer all Five questions

(ii) Each question carries Ten marks
	1
	Explain some of the energy conservation opportunities available in a boiler system.



	2
	Explain in detail the working of Thermodynamic and Thermostatic type of steam trap?



	3
	What are various furnace losses?  Describe at least three types of losses.



	4
	The surface temperature of 100 Ø dia 150 m long pipe is 1000C. As an Energy Auditor which insulation thickness you will suggest from 50 mm, 75 mm, 100 mm  if the surface temperature by these insulation is 700C, 550C, 500C respectively and the incremental cost required for every 25mm insulation is Rs.10000/-.  The boiler efficiency is 85% and GCV of coal 5000 Kcal./kg. and cost of fuel is Rs.4000/- ton.  The ambient air temperature is 30oC.  Annual hours of operation is 8000 hrs.



	5
	With the help of sketch explain back pressure turbine and extraction condensing turbine & their comparative advantages.
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