
Frequent updates

STUDY MATERIAL FOR
BOILER OPERATION
ENGINEER EXAMS

MORE INFO

+91-9412903929

AMIESTUDYCIRCLE.COM

CIVIL LINES, NEAR IIT, ROORKEE 

AMIESTUDYCIRCLE@GMAIL.COM

100% exam oriented Latest questions included

Low fee

tel:+91-9412903929
https://amiestudycircle.com/
mailto:info@amiestudycircle.com


AMIE STUDY CIRCLE | AMIESTUDYCIRCLE.COM | WHATSAPP: 91-9412903929 

Chh"Hls1tu1·h Holler Opara1lon Engineer Examination 2021 
Time 3 hou~ 

Max Maries I 00 

Note:- All QuoMtlonM nro compubory 

SECTION A 

Q. I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Choose the com.-ct nnswcr. (Write lhe correct answer in sequence in first page only) 

With increase in loud_, radiant super heater has 
(I marlcs each) 

_J) D~ping Charac.le~stic b) Linear Characteristic 
.c) RISln_g Ch~ctei:1st1c d) Flat Characterist ic 

Fusible plug for Boilers 1s made of fusible metal containing 
a) C?pper ~ Bismuth 
_c) Nickel . d) Aluminum 

Which of the following parameter is constant for a mote for most of the gases at a given 
temperature and pressure 

a) Enthalpy A Volume 
c) Entroov ~ d) Mass 

If a certain amoWlt of dry ice is mixed with same amount of water at so·c, the final temperature of 
mixture will be · 

a) 80"C b) ovc 
c) 40°C d) 20°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 A 125 mm In 30 meters 
c) 250 mm in 30 meters d) 350 mm in 30 meters 

Insulating material made by blending and melting of alumina and slllca Is known as 
_,.a) Ceramic fibre b) high alumina brick 

< c) Fire brick d) insulating brick 
What does hydrostatic pressure in extrusion .£('ocess improve 

a) Ductility b) Brittleness 
c) Tensile Strength .,d} Compressive Strength 

Which of the following is true of plate heat exchangers 
a) close approach b) expandable area 
c) Counter current !ff All of the above 

The mass of CO2 released on complete combustion of 100 kg of fuel with 60% carbon 
a) 319 kg b) 4400 kg 
c} 600 kg ~ 220 kg 
Which of the following can be used as desiccant in boiler preservation 

a) Asillca gel b) activated carbon 
c) un-slaked lime Ji)" all of the above 

-
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SECTIONB 

Q 2 i) 

SECTIONC 

ii) 

Ill) 

Iv) 

v) 

vi) 

vii) 

viii) 

ix) 

x) 

Answer the following questions in short (2 Marks each) 

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

What are the two major advantages of direct Injection of steam for heating of 
liquid? 

What Is flash steam? 

Explain why de-superheatlng Is done after pressure reduction In PRVs? 

What Is Equivalent Evaporation . 

What Is Diamond RivettedJoint 

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

What happens to economizer in boiler, if feed water tempend\U'C is too low due to all heaters being o~ · . 

What is Dry Bulb Temperature and Wet bulb Temperature 

Why do liquid fuels with lower specific gravities have higher heating values per 
un;t mass? 

Answer the following questions (4 Marks each) 

Q 3 a) A reverse Carnot cycle working as a heat pump ha., a COP of 7. What is the ratio of minimmn to maximum Absolute Temperature 

b) A Carnot cycle refrigerator operates between 2500K and 3000K. What is the value of COP 
c) What is the difference between Heat Capacity and Specific Heat ofa material 

d) What is Reverse Osmosis 

e) Short Note on Reciprocating engine co-generation system 

SECTJOND 

Q4 a) The following is the percentage composition of Coal on Mass Basis: 

C - 904'/4, H2 - 3.31/e, ~ - Jo/-. S - 0.9'/4 and remalnlna uh. Calculate 

I) The theoretical air required to bum 1 Ka of coal completely (3Marb) If) The percentage composition of dzy flue gases on mass basis If 50% oxcess air is supplied. Assume air has 23% Oxygen on Mus basis (2 Marb) 
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Q 4 b) An Aluminium Alloy Bor fixed ot iL~ both end is heated through 20 K . Find ~ w• ~~A. 

in the bar. Tako Modulus of muticity and Coefficient of Linear Expansion for the bar~• tt/1 # :, 
and 24 X \0-6 f K respectively. {S M.atbJ 

Q 4 c) The interior of an Oven is maintained at a temperature of 860°C by means of Ntatk 
control apparatus. The walls of the oven are 4S cm thick and are constructed from mattriaf 
whose thermal conductivity is 0.261 watts/m°C. Estimate the heat loss for each square meue of 
wall surface per hour. The outside wall temperature is 250°C. (5Marks) 

Q 4 d)The efficiency of a boiler on GCV basis is 85%. The fuel contains 1% moisture and Jie/4 
hydrogen. The GCV of fuel is 10,500 kCal/kg. What is the boi !er efficiency on the basis of net 
calorific value? , ,.. · · · --

;Y e) What arc the advantages and Disadvantages of Welded Joints over riveted joints (5 Marks) 

SECTIONE 

QS 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 to a drop 

in flue gas temperature from 280 •c to 190 °C. (6 Marks) 

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

performed by each unit. (6 Maro) 

c) What is caustic Embrittlement ln Boiler. How it can be prevented (7 Marks) 

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

i) Porosity 
ii) Bulk density 
ill) Pyrometric cone equivalent 

iv) Thermal conductivity 
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Chhattlsgarh Boiler Opention Engineer E1amination 2021 

BoUcr Engineering paper l 
Max Marb JOO 

Nott:- AU Oumtfom are compuJSOI}' 

SECTION A 

Q. I Choose the correct answer. ( Write the corrcct answer in sequence in first page only) ( I 11\arb each) 

I Orum Dish End milterial in typical 500 MW BOILER 1s 

a) AHoy Stee1 b) Cast Steel 

c) Carbon Steel d} ~' ...... Ille nor,o(~ 

z ,,.. WPS •p Numbers• are ass•sned to ... _ ..... 

a) Electrodes b) Welding Rods 

c) Weld MetaJ d) Bae Metal 

3 Which Section of ASME deats with Recomm~nded Guidelines for the care of Power Boiers? 

a) Section lV b) Section VI 

c) Section V d) Section VIl 

4 lndicatJve tndex for Abrasiveness in Coal rs ... 

aj YlX . b) ABS 

c) HGl d) VGP 

5 Water logging of 2 m lift of condensate at trap discharge will result In back pressure of I 

i) 0.02 kg/cm2 ii) 0.2 tc/cm1. I 

c)2 kl/on.z d) 1.2kl/an1 

6 Pinch analysis uses the taw of thennodvnamlcs 
a) First b) Second 
c) Third d) Both a and b 

7 Which NOE method is commonly used to check for INTER SURFACE DEFECTS when thidness is 

high? 

a) MPT(Ma1netic Particle Testing) b) PT( Penetrant Testi,.J 
c) UT (Ultrasonic Testing) d) ET (Eddy O,nent Testl 

8 Which property is the most important, for ar1 insutat1111 brict? 
a) Mechanical strength b) Compad strenctt, 

9 
c) Chemical resistance _ d) Porosity 

As p~r IBR 1950 Material Test Certificates for super Heater Coils wiU be In 

a) Form mA . b~HIB 

c) Form me "di .· ..... v _·.••;: ., ~ . -~~-- .. 

10 Whk:h of the following heat recoveryequlprnent. __ _:_1 ... :.· _: ·••~ ~ ~ -~ 
a} ThermG-compressor b) Heat wheel ~ ·· - · ·· · •:·· · 
iii) Heat pump Iv) Heatp1.-: .. . ~,' 

- j 
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UCDQNB 

Q. 2 ✓ a) Match the following in relation to vanous 111asurina devices (0.S Marta each) 

A 
B 

Ab,olute Pressure , I • A!ICffiOmder 
Oiff'etential Pressure b 2 ~ 
Air VelocitY l C PitotTube 
Relative HumidJtv of Air .. d S__. 

5 Viscosity of tluid e OnatA---- ~ 
6 Di-:-,. ... of fluid in oioe line f Calorimeter 
7 AnalvzinllColor soectrum 2 H J'IQ '"Heter 
I Chemical AnalY1is of Flue Oas j h Manometer 
9 OCVofCoal . i ROlamcter 
10 - ,:on Pressure i V asc:ornder 

Q. 2 b) 

SECOONC 

Q3 a) 
b) 
c} 
d) 

What is the relationship between equivalent diameter and cross section area or 
non~ircular duct for the pwpose of heal transfer calculatioo (2 Mam) 

( 4 Marks each) 

Name four external andfour internal defects in welds 
Derive the net pressure equation used to find Chimney height 
What happens if Speed of Ceoarifupl Pump is operated beyond design 
What is a Fin. Dlfferentiate between Fin Efficiency and Fin Effectiveness. 

Q 4 Write Short NOfc on Following ( 4 Mms each) 

SECTIONQ 

Q. Sa) 

b) 

i. Form V & Fonn VI as per Indian Boiler Regulation 19SO 
ii. List out any S information that are furnished in Form XIX 

)ii. Accident as per mR Act 1923 
/y. Steam Pipe as per IBR Aa 
./"'· Form CU A, m B & me as per IBR 
~ Duties & ltesponsibili~ of BOE 

(6marbeacb) 

What is the difference between Pinch Point and Approach Point in connection with Heat 
Recovery Steam Generator (HR.SO)? How they affect performance of HRSG 

What is Flue Gu DesulphwlzationTechnology? State the MOEP Norms. Whit are the 
various process used in Power Plant for this. 
What are the assumptions taken while designing a metedjoin1 for suucturaJ use 

What are the cau$es of boiler Tube leakages 
What are the genc:nl requiranents of refractory material for fumllce ~ . 
E.xnlain Classification in a Bowl Mill wilh a neat tbtch. How docs at affect Combustion 
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SECTION E 

Q 6 1) 'What are thr tictor atfertina the Pffl'ormanco ofE P. (◄ Matb) 

b) Dwirw 11D Air Pollution Monhorina ,tudy, the Inlet gas stream 10 a big fillet WIS 200000 

m'lhr. The oudc!I au av.m was 220000 m-'lhr. The Dust Load at lnJd and outJct was 

5g/m
1 

and 0.2' m'. How much Kg ofDmt was collected in the B•& filter. (3 Marks) 
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CHATTISGARH BOILER 0 
RS EXAMINATION 2021 

DRAWING 

MAX. MARKS-10O 
TIME-4 Hrs 
Q1 . Isometric View of an object is given below. Draw Front View, Right 

Side View and Top view (20 Marks) 

Q2. Draw an Isometric view from the orthograph' I •c v ews shown below 
(20 Marks) 

15 30 15 
- 15- 20 45 15 -' - - - . - -
~~ 

0~ 
~ 

I N 

In J i I I "T 
~ I I l I l in ,, I I I -I I I ~ 

~ 60 
60 - 0 .... 

~ --- 120 . - ---
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. bols for any 10 of the following Q3. Draw free hand sketches along with sym 
types of Welded joints (15 Marks) 

/f. Fillet 
./').: Square Butt 

3. Single-V Butt 
4. Double-V Butt 
5. Single-U Butt 
6. Double-U Butt 
f ) Single-Bevel Butt 
~ Double-Bevel Butt 
9. Single..J Butt 
1 o. Oouble-J Butt ' 
11.Edge 
12. Spot 

Q4. Draw free hand sketches for the following Cast Iron Pipe Fittings 

..../'a) 90 Deg. Elbow 
_.)J) 90 Deg. Long Radius Elbow 
/ c) 45 Deg. Elbow 
,Jl) Side Outlet 90 Deg. Elbow 
e) Tee_ 
j,) Cross 
g) Side outlet Tee 
..h) 45 Deg. Lateral 
Jr'• Reducer · 
J} Tee Reducer 

{15 Marks) 
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Q5. Based on the part drawings of a Spring Loaded Reflef Valve given below 

draw sectional drawing of the valve assembly. (30 Marks) 

a 
CJ 

fli :: . . 6 V, Io 

J: 5 
.., 0 

PCD56 

UI 29 R3 

~ f---t•,_r-1-J~F-_-:_13-5-=---=-::...-=-~-3--~ 

N\ R3 
J 111/f: ,.. J1.s @./ 

i atfff~ 
®~ 

✓ 

~ .,. I ~-- ~ 
N ~ __ ,_.L 4 HOLES DIA 6 

Paris list 

SI.No. Name Mat1. Qty. 

1 Valve body Cl 1 
2 Lever MS 1 
3 Valve GM 1 

4 Fulcrum bolt MS 1 

5 Fulcrum pin MS 1 

6 Stem MS 1 

7 Range Cl 1 

8 Tension spring HCS 1 

9 Tension adjusting 

bolt with nut MS 1 

10 Screw MS 3 
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