
Chhattisgarh Boiler Operatlon Engineer Examination 2021 
Time 3 hours 

Boller Engineerlng Paper 1 Max Marks 100 

Note Al Questions are compulsory

SECTION A 
Q.1 Choose the correct answer. (Write the correct answer in sequence in first page only) (1 marks each) With increase in load, radiant super heater has a) Drooping Characteristic 

c) Rising Characteristic 
Fusible plug for Boilers is made of fusible metal containing a) Copper 

c) Nickel 
Which of the following parameter is constant for a mole for most of the gases at a givem temperature and pressure 

a) Enthalpy 

c)Entropy 
If a certain amount of dry ice is mixed with same amount of water at 80°C, the final temperature of mixture will be 

a) 80C 

c) 40°c 
Steam Pipes should be run with a falling slope of... in the direction of steam flow for effective line condensate drainage 

a) 50 mm in 30 meters 

c) 250 mm in 30 meters 
Insulating material made by blending and melting of alumina and silica is known as 

a) Ceramic fibre 

c)Fire brick 
What does hydrostatic pressure in extrusion process improve 

a) Ductility 

c)Tensile Strength 
Which of the following is true of plate heat exchangers 

a) close approach 

c) Counter current 
The mass of CO, released on complete combustion of 100 kg of fuel with 60% carbon 
a) 319 kg 
600 600 kg 
Which of the following can be used as desiccant in boiler preservation 

a) Asilica gel 

c)un-slaked lime 

b) Linear Characteristic 
d Flat Characteristic 2 

b Bismuth 
d) Aluminum 

b Volume 
d) Mass 4 

b) 0°C 
d20C 5 

b) 125 mm in 30 meters 
d) 350 mm in 30 meters 

6 

b) high alumina brick 

d) insulating brick 

b) Brittleness 

d)Compressive Strength 

b) expandable area 

dAll ofthe above 
9 

b) 4400 kg 
220 kg 

10 

b) activated carbon 

d all of the above 
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(2 Marks each) SECTION B Answer the following questions in short 

Why should one use dry saturated steam at the lowest possible pressure for 

indirect steam heating? 
Q2 

i) What are the two major advantages of direct injection of steam for heating of 

liquid? 

ii) What is flash steam? 

iv) Explain why de-superheating is done after pressure reduction in PRVs? 

v) What is Equivalent Evaporation. 

vi) What is Diamond RivettedJoint 

A 4 Row velocity compounded steam turbine develops total 6400 kW. What is the 
power developed by last Row? 

vii) 

What happens to economizer in boiler, if feed water temperature is too low due to all 
heaters being out. 

vii) 

ix) What is Dry Bulb Temperature and Wet bulb Temperature 

Why do liquid fuels with lower specific gravities have higher heating values per 
unit mass? 

SECTION C Answer the following questions (4 Marks each) 

Q3 A reverse Carnot cycle working as a heat pump has a COP of 7. What is the ratio of minimum 
a) 
to maximum Absolute Temperature 

b) A Carnot cycle refrigerator operates between 250OK and 300OK. What is the value of COP 
c) What is the difference between Heat Capacity and Specific Heat of a material 

d) What is Reverse Osmosis 

e) Short Note on Reciprocating engine co-generation system 

SECTIOND 

Q4 a) The following is the percentage composition of Coal on Mass Basis: ACIP. 
C-90%, H-3.3%, O-3%, S-0.9% and remaining ash. Calculate 

A) 92s 

The theoretical air required to bum 1 Kg of coal completely 
i) The percentage composition of dry flue gases on masSs basis if S0% excess air is supplied. Assume air has 

(3Marks) 
23% Oxygen on Mass basis 

(2 Marks) 
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Q4 b) An Aluminium Alloy Bar fixed at its both end is heated through 20 K.Find the streso torsonps 
in the bar. Take Modulus of Elasticity and Coefficient of Linear Expansion for the bar maaerisl sn D 

and 24 X 10° PK respectively. (5 Marks) 

The interior of an Oven is maintained at a temperature of 860°C by means of suitable 

control apparatus. The walls of the oven are 45 cm thick and are constructed from materia 
whose thermal conductivity is 0.261 watts/m°C. Estimate the heat loss for each square metre of 

wall surface per hour. The outside wall temperature is 250°C. 

Q4 c) 

(SMarks) 48.6 

Q4 dyThe efficiency of a boiler on GCV basis is 85%. The fuel contains 1% moisture and 12% 
hydrogen. The GCV of fuel is 10,500 kCal/kg. What is the boiler eficiency on the 

calorific value? NU 93 6/.44 Kew!. 

e)What are the advantages and Disadvantages of Welded Joints over riveted joints (5 Marks) Q4 
SECTION E 

Q5 a) An economizer was installed in an oil fired boiler. The following data was obtained after 

commissioning the economizer. 

Air to fuel ratio 18 

Evaporation ratio of the boiler = 12.5 

Specific heat of flue gas = 0.25 kcal/kg'C. 

Condensate recovery in the plant = Nil. 

Calculate the rise in temperature of feed water across the economizer, corresponding toa drop 

(6 Marks) 
in flue gas temperature from 280Cto 190°C. 

b) Draw a line diagram of the unit in your water treatment plant and explain briefly the function 

(6 Marks) a5 
performed by each unit. 

(7 Marks) 
95 c)What is Caustic Embrittlement in Boiler. How it can be prevented 

95 d) Explain the significance of the following properties in Refractory (6 Marks) 

Porosity 

i) Bulk density 

ii) Pyrometric cone equivalent 

iv) Thermal conductivity 
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