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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. 
	Proximate analysis of fuel is determination of percentage of

a) Carbon, hydrogen, nitrogen, sulphur, moisture

b) Fixed carbon, ash, volatile matter, moisture

c) Higher calorific value

d) Lower calorific value



	2. 
	Ultimate analysis of fuel is determination of percentage of

a) Carbon, Hydrogen,  Nitrogen,  Sulphur and Moisture

b) Fixed carbon, ash, volatile matter and moisture

c) Higher calorific value

d) Lower calorific value

	3. 
	Spontaneous combustion is a phenomenon in which

a) All the fuel burns instantaneously producing high energy release

b) Fuel burns with less air

c) Coal bursts into flame without any external ignition source  but by itself due to gradual increase in temperature as a result of heat released by combination of oxygen with coal

d) Explosion occurs in furnace



	4. 
	O2  content in atmospheric air on volume basis is

a) 21%

b) 23%

c) 30%

d) 40%



	5. 
	The three “Ts” for good combustion are

a) Temperature, time, and turbulance

b) Total air, true fuel, and turbulance

c) Thorough mixing, total air and temperature

d) Total air, time, and Temperature



	6. 
	Pulverised fuel is used for

a) Better burning

b) More calorific value

c) Less radiation loss

d) Ease of handling

	7. 
	Condensate at pressure of 4 kg/cm2 and 1600C temperature when exposed to atmosphere will

a) Boil

b) Flash  i.e.  get converted into steam

c) Remain as it was

d) Cool down



	8. 
	The latent heat of steam with increases of pressure

a) Remains same

b) Increases

c) Decreases

d) Behaves unpredictably



	9. 
	Fyrite apparatus is used for 

a) Gravimetric analysis of the flue gas

b) Volumetric analysis of the flue gas

c) Mass flow of the flue gas

d) Measuring smoke density of flue gases



	10. 
	Fire 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



	11. 
	The high pressure boiler is one producing steam at a pressure more than

a) Atmospheric pressure

b) 5 kg/cm2  

c) 20 kg/cm2 

d) 75 kg/cm2  



	12. 
	In forced recirculation 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 condition 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



	13. 
	The balance draft furnace is one using

a) Induced draft fan and chimney

b) Induced draft fan and forced draft fan

c) Forced draft fan and chimney

d) Any one of the above



	14. 
	Which type of  Steam trap operates on the principle of difference in temperature between steam and condensate:

a)  Thermodynamic trap  b)  Inverted Bucket  c)  Thermostatic trap  d) None of the above

	15. 
	Flash steam can be recovered from 

a)  Superheated steam  b)  saturated steam  c) high pressure condensate  d) condensate at atmospheric pressure

	16. 
	The purpose of venting air from steam systems is because air is a

a) insulator  b) good conductor  c) dilutant   d) inert substance

	17. 
	The temperature of superheated steam, expressed as degrees above saturation corresponding to the pressure, is referred to as the degree of

a) sensible heat   b) super heat   c) latent heat  d) sub cooling

	18. 
	A steam  trap is a device, which discharges 

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

	19. 
	Based on mode of charging of material, furnaces can be classified into

a) Batch & Continuous Furnace     b) Combustion & electric Furnace

c) Recuperative and regenerative   d) Forging and heat treatment furnace



	20. 
	The furnace temperature maintained for a batch type, re-rolling mill furnace is

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

	21. 
	Heat transfer in a reheating furnace is achieved by which method

a) Conduction      b) Convection      c) Radiation       d) All of the above



	22. 
	What is the typical thermal efficiency for a low temperature batch type furnace operating at 540-980oC?

a) 20-30%      b)  10-20%         c)15-25%      d) 5-10%



	23. 
	Among the following which one is the ideal pressure for a furnace.

a) +2mm Wc       b) – 5mm Wc         c)  +10mm Wc   d ) 10 mm Wc



	24. 
	A recuperator is used to preheat

a) Water         b)  Stock           c)  Combustion air          d) Flue gas



	25. 
	Among the following, which one improves efficiency of a furnace

a) Charge preheating      b) Preheating combustion air

c) Reducing Wall loss    d)  All the above



	26. 
	Glass mineral wool can be applied for temperature range application upto

a) 9500C

b) 5000C

c) 12000C

d)    7500C

	27. 
	The insulation thickness for which the total cost is minimum is called

a) Minimum insulation thickness

b) Cheapest insulation thickness

c) Economic thickness

d) None of the above

	28. 
	SiO2 % in a silica brick will be at least:

a) 43%

b) 23%

c) 93%

d) 63%

	29. 
	Ceramic fiber is manufactured by blending and melting:

a) Magnesia & Silica

b) Alumina & Magnesia

c) Alumina & Silica

d) Silica & Chromite

	30. 
	The heat stored in a ceramic fibre lining system is generally in the range of 

a) 270 – 400 Kcal/m2 

b) 2700 – 4000 Kcal/ m2
c) 27000 – 40000 Kcal/ m2
d) 27 – 40 Kcal/ m2


	31. 
	Higher the heat transfer coefficient, the surface heat loss will be

a) Lower

b) Higher

c) No change

d) Cannot say

	32. 
	An example of organic insulation is

a) Mineral wool

b) Calcium Silicate

c) Polyurethane 

d) None of these



	33. 
	The unit of thermal conductivity is

a) W/m2 0C

b) W 0C/m2 

c) W/m0C

d) W0C/m

	34. 
	Fluidized bed combustion has -------------effect on SOX and NOX emission.

a) Increased    b) Reduced       c) Nil       d) none of the them

	35. 
	What is used in fluidized bed boiler to control Sulfur Dioxide and Nitrogen oxide emissions.

a) Charcoal     b) Limestone    c) Sand           d) Silica



	36. 
	The velocity of  fluidized air in a AFBC boiler is 

a) 1.2 – 3.7 m/s         b)  3.7 – 9 m/s      c) 9-12 m/s      d)  None of them

	37. 
	In a coal fired AFBC, Clinker formation occurs when bed temperature exceeds---------------

a) 850oC       b)  950oC          c)   1000oC        d)  800oC



	38. 
	The coal size for over-bed feeding in a AFBC boiler?

a) < 1mm     b)  6-10 mm       c) 10-14 mm       d)  > 10 mm

  

	39. 
	Fly ash in a FBC boiler is in the range of 

a) 20%         b)  30%           c)  40%          d) None of the above   

 

	40. 
	The combustion air in a CFBC is supplied at a ------------pressure in comparison to bubbling bed combustors

a) Lower         b) Higher          c )  Similar         d)  Very high



	41. 
	A PFBC system can drive which type of  turbine

a) Gas turbine        b) Steam turbine     c)  both Gas & Steam turbine

d) Neither Gas nor Steam turbine.



	42. 
	Excess air quantity required in a FBC boiler is of the order of

a) 20-25%       b) 10-15%          c)  15-20%        d)  > 30%

	43. 
	CHP  is

a) Collective horse power

b) Collective heat and  Power

c) Combined heat and Power

d) Combined horse power



	44. 
	Which of the following cogeneration options to be used if user requires thermal  energy at two different temperature?

a) Back pressure turbine

b) Fully condensing turbine

c) Extraction condensing turbine

d) None of the above



	45. 
	What is the general electrical conversion efficiency of diesel engine

a) 13-28%

b) 23-38%

c) 33-48%

d) 43-58%`



	46. 
	The average heat to power ratio of a fertilizer industry would be

a) 0.5

b) 1

c) 2

d)   3

	47. 
	The temperature of the gas that enters the gas turbine is around

a) 9000C

b) 4000C

c) 2000C

d) 1500C



	48. 
	The efficiency of stand alone gas turbine will be in the range of 

a) 35-40%

b) 20-25%

c) 15-20%

d) 10-15%



	49. 
	The device used to upgrade a lower pressure steam to a higher pressure steam is called

a) heat pump  b) thermo compressor  c) heat pipe  d) heat wheel



	50. 
	A device used to compress a low pressure steam to a high pressure steam is called

a) heat pump  b) heat pipe   c) thermocompressor    d) economizer




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

(i) Answer all Ten questions

(ii) Each question carries Five marks
	1
	What is draft in combustion system? Explain briefly the different types of draft.



	2
	What are the comparative advantages and disadvantages of firetube and water tube boilers?



	3
	How water hammer is produced in a piping system and how it can be eliminated?



	4
	What do you understand by reducing the work to be done by steam?



	5
	What are the various losses that occurs in a furnace?



	6
	Mention five requirements of a refractory material.



	7
	What are the advantages of fluidized bed combustion?

	8
	Write a short note on Fuel Feeding system in a AFBC boiler



	9
	Mention three circumstances, where co-generation is likely to be most attractive.



	10
	What are the direct and indirect benefits of waste heat recovery?


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

(i) Answer all Five questions

(ii) Each question carries Ten marks
	1
	How the coal is pulverized, and what are the advantages of pulverized coal firing systems ?



	2
	List down the various energy conservation opportunities available in a steam system?



	3
	Describe with a sketch about continuous steel reheating furnace



	4
	An uninsulated 100 mm pipe of 200m length carries steam at 10 kg/cm2.  The surface temperature measured is 1650C.  Find out the annual  cost saving achieved by insulating it with 50 mm. insulating material, which will bring the surface temperature down to 600C.  The boiler efficiency is 85%  and the fuel oil (with GCV of  10000 Kcal/kg)  cost is Rs.14000/tonne  and ambient air temperature is 300C and ambient temperature is 30oC  and annual operating hour is 8000 hours.



	5
	Write down in detail about ten  major advantages of  FBC boiler system
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