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GUJARAT BOE 2017

AT BOILER gxAMINATION BOARD
OPERATION eNGINEER EXAM — 2017

PAPER -1
Section B

Time: 10:30 AM to 01:00 PM
Marks: 70

1) Attempt all questions
2) Wherever necessary qraw neat sketch

any One.............Marks (20}

icency of the Atmospheric Ruidised Bed Combustion Boiler by indirect method
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CO in flue gas :olz :z::/“
GCV of bottom ash sl kﬂ‘/m
GCV of fly ash $ : e 85
Ratio of bottom ash to fly ash " jpaderc
Ambient temperature 3.54%
Loss due to hydrogen in fuel : 0.93%
Loss due to moisture in fuel A%

Loss due to moisture in aif %

Surface heat losses
(as assessed)

2. A chimney 30 meter high deals with flue Ba5€S 3t 288 °¢ \ pon the outside air temperature is
21° C. The air supplied for combustion is 18 k&/kg of coal burnt.
Calculate:

a) The draught in mm of water column produced by the chimney.
b) The draught produced in terms of height of column of Kot i Rt
¢) The velocity of flue gases in the chimney, If 50% of the draught s lost in friction at the ——

passages and
d) The draught produced in mm of water and the temperature of fiue gases under the condition of
maximum discharge.
Q-3 Attempt any Five...............Marks (25)

1. For i -
- combustion of 500 lit/hr of furnace oil, estimate combustion air quantity per hour with 20%
xcess air. Specific gravity of furnace oil is 0.95 kg/litre

{ Fuel analysis: C-84%, H2 -12%, S -3% 02 . 1% )
2. Feed water is Provided to 3
condensate water returning to

boiler from the feeq \ ater tank at 60 deg.C, temperature of
whatlstheamoumnf conde.

the tank is 80 deg.c, and temperature of makeup water is 27 deg.C.
Nsate recovered?

: aku‘ate U‘IG
" i heat loss due o above . M Calcium silicate insulation

B "3sure with the following 4212
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with an evaporation rate of 5 tons/hr, if the
d with 18 % make up water addition. T

blow down rate for a boiler
TDS in boiler water is 3000 ppm 2"

t has an electrical outpuyt of 5 MW with a back pressure turbine which |
s to the turbine as 32 TpH with Enthalpy of 3418 Ki/kg @ 64 ata and 500 :
 conditions of steam at the end of the back pressure turbine is 186deg C,
8 Ki/kg. After the process heating, all the condensate @ 73 deg C returns toﬂm~
the Heat to power Ratio and Energy Utilization factor of the process. Fuel

boiler is 8.2 TPH Coal at 4800 Kcal /Kg GCV-

g

ces 15000 kg of steam per hour at 20 bar from feed water at wc:mm
kg/hr. Determine f stegm gpduced. A
£ - MO
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Draw Sketch where ever required,
Marks for each question indicated on right side.
All answers of one question should be at one place.

20 Marks

Q. 2 Answer the l‘ullnm‘ng questions. (Any Four)

1) Write stepwise procedure for startin
considered for boiler civil foundati
foundations of boilers, fan and BEP.

2) Explain method for monitoring and control of boiler water level, furnnce draft,
combustion control and air control by automation.

\J{ Describe primary, secondary and tertiary air used m boiler combustion.
‘/4) List out various materials specification in boiler components and piping for medium and

igh pressure and temperature boiler,
What is Smurt? What is the cause of its emission? How Smurt emission could be

prevented? &%

o

g ercction of new boiler. What kind of Joads to be
ons and what precautions to be taken during civil

Q.3 Answer the following Questions (Any Four) 20 Marb

1), What is volatile matter in coal and How itis determined” How much % of volatile matter
¥ available in coal and its effect in combustion.
i)/ What are the causes of silica slippage from a mixed bed?

\3)/ What steps to be taken by you in case of abnormal condition of Heavy noise noticed from

finance? ; f abnormal condition of Boiler back fire?
. by you n case ol abno condition o tler
M) What steps to be taken

5) What i itive circulation? What do you mean by circulation ratio and list out
t is posi :
advantage of positive circulation?

[Type text]
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ypes of steam trap and explain inverted bucket

‘-? Air pre-heater and re-heater. - -
/ w::mb‘“"mdumﬁonmu' oxygenation , Ll
Lis vanadium corrosjon? Wherutmmwkmﬂhuwnmbetudwe? -

----- END OF SECTION TWO-—

—————— e .
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,Ag

(i

dimensions. Take scale of 1:200
OD: 4000 mm. Straight Face ";':
heught wuhom SF: IU-DO"Qm \+
( Draw the torrispherical dished end for following dimensions.
Use scale of 1:1.
OD: 200 mm, Thickness: 20 mm, Knuckle Radius: 30 mm,
Crown Radius: 160 mm and SF: 20 mm

4

[h®e

1 & o
Q.3 Writc Any Five of the followings,

\(8)" Draw clevation and side view with standard dimensions the slip-on flange

(as per Table-H) for carbon steel pipe of Nominal bore 50 mm and followng

details. Use scale of 1:1.
PCD = 125 mm Bolt hole dia. = 16 mm, Flange O.D,~ 162 mm,

Flange thickness= 20 mm.

(b) Draw dimensionally proportionate sectional side view of the high pressure
boiler drum internal assembly showing major components like feed pipes, 'S
down comer mlet, manifold baffle plates, primary cyclone separators, Pl
scrubber elements ele. ﬁ

(¢ Draw the standard steel butt welding Equal Tee for following dimensions'as

" per [BR. Take scale of 1:1.

Nominal Diameter : S0 mm, External Dlameler 60.3 mm. Distance of ceqn:xe:
c
to end run: 64 mm. » 2

Draw the dimensionally ProPottionate - Hexagonal headed bolt

(d)
\ ~ M20x1.5%48 with halfleogth mw

qj.‘ i
e e
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and necessary connections,

Draw the line diagram of typical PRV station with all necessary components
and flow directions. Take inlet pipe size of 100 mm, inlet and outlet pressure

of 14 bar and 3.5 bar respectively. Also state the approximate
dimensions/sizes of various components.

1 *®
i FEETERERRRRA ARt s 5
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