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Advertisement No. 23/2020-21

Preliminary Test held on 15-07-2021
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Instructions / ¥yl

Candidate must ensure compliance to the instructions mentioned below, else objections
shall not be considered: -

(1) All the suggestion should be submitted through ONLINE OBJECTION SUBMISSION SYSTEM only.
Physical submission of suggestions will not be considered.

(2) Question wise suggestion to be submitted in the prescribed format (proforma) published on the
website / online objection submission system.

(3) All suggestions are to be submitted with reference to the Master Question Paper with provisional
answer key (Master Question Paper), published herewith on the website / online objection
submission system. Objections should be sent referring to the Question, Question No. & options of the
Master Question Paper.

(4) Suggestions regarding question nos. and options other than provisional answer key (Master Question
Paper) shall not be considered.

(5) Objections and answers suggested by the candidate should be in compliance with the responses given
by him in his answer sheet. Objections shall not be considered, in case, if responses given in the answer
sheet /response sheet and submitted suggestions are differed.

(6) Objection for each question should be made on separate sheet. Objection for more than one question
in single sheet shall not be considered.
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091.

092.

093.

094.

095.

096.

097.

098.

099.

100.
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101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

Any person is punishable under Boilers Act 1923 for

(A) Not reporting an accident

(B) Tampering safety valve to render it in operative

(C) Not engraving the register number

(D) All of the above

The temperature of water used in hydraulic testing shall be

(A) in between 20°C and 50°C (B) in between 30°C and 45°C

(C) in between 25°C and 50°C (D) in between 35°C and 60°C

In order to make a tight joint between the tube and the tube sheet,

(A) Use rivets (B) Thread the tubes

(C) Use a self expanding tube roller (D) Use a tapered fit tube

What is considered good combustion for oil fired boiler?

(A) 0% CO, 4% oxygen and 12% CO, (B) 8% CO, 2% oxygen and 4% CO,
(C) 0% CO, 8% oxygen and 7% CO, (D) 2% CO, 3% oxygen and 15% CO,

If a deaerating heater is used in a steam generating plant it would be located between:
(A) Between the boiler feed pump and the economizer

(B) Between the economizer and boiler drum

(C) Between treated water supply and boiler feed pump

(D) Between city water supply and treated water system

What is hot on the name plate (Facsimile) of a boiler

(A) Manufactures and works number (B) Date of hydro test

(C) Maximum allowable working pressure (D) Heating value of fuel

Operating a boiler with a high water level in a drum will result in :

(A) Carryover (B) Scaling

(C) Foaming (D) Saturated steam in the drum
Steam at 100 psi and 500°F is considered as

(A) Superheated (B) Dry saturated

(C) Supersaturated (D) Wet saturated

The lowest point at which fuel oil will flow is called

(A) Viscosity point (B) Flash point

(C) Specific gravity (D) Pour point

What is / are the criteria for selection of material for super-heater tube?

(A) It should be oxidation resistant. (B) It should be high creep resistant.
(C) It should be low creep resistant. (D) It should be locally available.

What is the maximum temperature for which cast iron valves are permitted to be used as per IBR
19507

(A) 220°C (B) 427°C

(C) 454°C (D) None of the above

The ratio of heat utilized in steam generation and the heat generated in furnace is known as
(A) Boiler effectiveness (B) Boiler evaporative capacity

(C) Boiler efficiency (D) None of the above
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113. The balanced draft furnace is one which is using

(A) Induced draft fan and chimney (B) Induced draft fan and forced draft fan
(C) Forced draft fan and chimney (D) None of the above
114, Who is authorized to issue IBR certificates under Form Il ?
(A) Maker (B) Maker’s Representative
(©) Inspecting Authority (D) All of the above
115. As per the Boilers act 1923, which of the following is not a “Boiler Component”
(A) Superheater (B) Economizer
(©) Air preheater (D) Reheater

116. Any person who uses the boiler without any certificate or order being in force, shall be
(A) Punishable with fine which may extend to one lakh rupees
(B) Punishable with imprisonment which may extend to two years
(C) Punishable with fine which may extend to rupees ten lakhs
(D) Not punishable
117. The minimum thickness of boiler plate shall not be less than

(A) 8.0 mm (B) 12.0 mm
(C) 10.0 mm (D) 6.35 mm
118. Boiler registry number is assigned by
(A) Boiler manufacturer (B) Chief Inspector of Boilers
(C) Inspector of Boilers (D) Boiler owner

119. For Small Industrial Boiler which of the following statements is true?
(A) The fee for inspection is not required
(B) The certificate of manufacture of the boiler is not required
(C) Operator for these boilers is not required
(D) Operator for these boilers shall be a pass in class X or equivalent
120. Minimum size for economizer relief valve (in inch) should be

(A) 17 (B) 1v%”
©)2” (D) 2%~
121. Select appropriate option for below
1. Boiler a. Form - X111
2. Economizer b. Form - VI
3. Welder c. Form - Xl
A)l>b2—>a83->cC B)l—>b,2—>c,3>a
C)1l->c2->5b3->a (D)l—>c 2->¢3->b
122. In shell type boiler, mean diameter of furnace shall not exceed
(A) 1700 cm (B) 1700 mm
(C) 1800 mm (D) 1800 cm
123. If a boiler having Registration No. MA-XXXXX, then this boiler is registered in
(A) Madhya Pradesh (B) Maharashtra
(C) Manipur (D) Meghalaya
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124,

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

Which of the following is not considered as steam pipe as per boiler act?
(A) Pipe connected with Non IBR boiler operating at 7.0 kg/cm?

(B) Turbine extraction line at 2.6 kg/cm?

(C) Pipe connected with small industrial boiler operating at 3.6 kg/cm?
(D) All of the above

Which of the following ash is suitable for selling?

(A) Clinkers (B) Fly Ash

(C) Synthetic Gypsum (D) Bed Ash

The engraving of boiler registry number shall not be less than in depth.

(A) 0.2 mm (B) 0.2 cm

(€) 0.4 mm (D) 0.4 cm

During radiographic testing, the amount of energy reflected from discontinuity is dependent on
(A) The size of the discontinuity (B) The orientation of the discontinuity
(C) The type of discontinuity (D) All of the above

Which of the given boilers operate above critical pressure?

(A) Natural circulation boilers (B) Forced circulation boilers

(€) Once-through boilers (D) Water tube boilers

How many level indicators are there in a boiler?

(A1 B) 2

©)3 (D)4

What happens due to high temperature of feed water in the economizer?

(A) Fuel consumption increases (B) Fuel mechanical efficiency increases
(©) Fuel consumption decreases (D) Fuel mechanical efficiency decreases

In the method of “Tilting burners in the furnace’ at what degree, the burner is tilted?

(A) 10° (B) 15°

(©C) 30° (D) 45°

The cold lime-soda process softens the boiler water at

(A) Ambient temperature (B) Elevated temperature

(C) Chilled water temperature (D) Independent of temperature
A fire caused by oil, gas, grease, or paint would classified as fire.

(A) Class A (B) Class B

(C)Class C (D) Class D

For the safety of fuel storage, fuel oil should have

(A) high flash point temperature (B) high pour point temperature
(C) low ignition temperature (D) low pour point temperature

When the temperature of fuel oil is raised, its viscosity
(A) remains constant (B) reduces

(C) increases (D) may increase or decrease
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136.

137.

138.

139.

140.

141.

142.

143.

144,

145.

To prevent failure from pressure over the MAWP, all steam boilers must be equipped with at least

safety valve
(A) One (B) Two
(C) Three (D) Four
Deposits of calcium and magnesium carbonates on the boiler heating surface cause
(A) Scale (B) Corrosion
(C) Improved heat transfer rate (D) None of the above
A Ringelmann chart is used to determine
(A) smoke temperature (B) fuel viscosity
(C) smoke density (D) fuel density
Boiler plates and staybolts are subjected to stress
(A) Shear (B) Compressive
(C) Torsion (D) Tensile

In descending order of magnitude, the thermal conductivity of (i) Pure iron, (ii) Liquid water (iii)
Saturated water vapour, and (iv) Pure aluminium can be arranged as

(A) i-ii-iii-iv (B) iii -ii-i-iv
©)iv-i-ii-ii (D) iv -iii -ii -i
Thermal diffusivity of a substance is:

(A) Inversely proportional to thermal conductivity

(B) Directly proportional to thermal conductivity

(C) Directly proportional to the square of thermal conductivity
(D) Inversely proportional to the square of thermal conductivity

Afurnace is made of a red brick wall of thickness 0.5 m and conductivity 0.7 W/mK. For the same
heat loss and temperature drop, this can be replaced by a layer of diatomite earth of conductivity
0.14 W/mK and thickness

(A)0.05m (B)0.1 m
(©)0.2m (D)0.5m

The outer surface of a long cylinder is maintained at a constant temperature. The cylinder does
not have any heat source. The temperature in the cylinder will:

(A) Increase linearly with radius (B) Decrease linearly with radius
(C) Be independent of radius (D) Vary logarithmically with radius

A steel steam pipe 10 cm inner diameter and 11 cm outer diameter is covered with insulation
having the thermal conductivity of 1 W/mK. If the convective heat transfer coefficient between
the surface of insulation and the surrounding air is 8 W/m2K, then critical radius of insulation is:

(A) 10 cm (B) 11 cm
(€)12.5cm (D) 15cm
Upto the critical radius of insulation:

(A) Added insulation increases heat loss

(B) Added insulation decreases heat loss

(C) Convection heat loss is less than conduction heat loss
(D) Heat flux decreases
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146.

147.

148.

149.

150.

151.

152.

153.

154.

Usually fins are provided to increase the rate of heat transfer. But fins also act as insulation.
Which one of the following non-dimensional number decides this factor?

(A) Eckert number (B) Biot number
(C) Fourier number (D) Peclet number

A thermocouple in a thermos-well measures the temperature of hot gas flowing through the pipe.
For the most accurate measurement of temperature, the thermos-well should be made of :

(A) Steel (B) Brass
(C) Copper (D) Aluminium

Heat is lost from a 100 mm diameter steam pipe placed horizontally in ambient at 30°C. If the
Nusselt number is 25 and thermal conductivity of air is 0.03 W/mK, then the heat transfer co-
efficient will be:

(A) 7.5 Wim2K (B) 16.2 W/m2K
(C) 25.2 W/m2K (D) 30 W/m2K

Which one of the following heat exchangers gives parallel straight line pattern of temperature
distribution for both cold and hot fluid?

(A) Parallel-flow with unequal heat capacities
(B) Counter-flow with equal heat capacities
(C) Parallel-flow with equal heat capacities
(D) Counter-flow with unequal heat capacities

In a heat exchanger, the hot liquid enters with a temperature of 180°C and leaves at 160°C.
The cooling fluid enters at 30°C and leaves at 110°C. The capacity ratio of the heat exchanger is:

(A)0.25 (B) 0.40

(C) 0.50 (D) 0.55

The equation of effectiveness € =1 — e’NTY of a heat exchanger is valid in the case of
(A) Boiler and condenser for parallel now

(B) Boiler and condenser for counter flow

(C) Boiler and condenser for both parallel flow and counter flow

(D) Gas turbine for both parallel flow and counter flow

Which one of the following modes of heat transfer would take place predominantly from boiler
furnace to water wall?

(A) Convection (B) Conduction

(©) Radiation (D) Conduction and convection
Following is not to be considered as Boiler “Accident”

(A) Explosion in Boiler furnace (B) Explosion in steam pipe
(C) Explosion in superheater (D) Explosion in air preheater

Consider the following statements:

Statement 1: Volumetric capacity shall be measured from feed check valve to steam stop valve.
Statement 2: Every Super heater is to be provided with safety valve.

Statement 3: Small Industrial Boiler is to be in charge of person having class V111 exam passing

certificate.
Which of the statement/s is/are false?
(A) I only (B) I & 11 only
(C) 111 only (D) 1l only
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155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

Minimum dial size of boiler pressure gauge is
(A) 100 mm (B) 250 mm
(€) 150 mm (D) 300 mm

For aboiler having maximum per missible pressure of 35 kg/cm?, range of a boiler pressure gauge
shall be

(A) 70 kg/cm? (B) 60 kg/cm?
(C) 52.5 kg/cm? (D) 43.75 kg/cm?
Every boiler is permanently marked with

I. Makers number or works number

Il. Working pressure of boiler

I11. Registration number

IV. Name of manufacturer

(A) 111 only (B) 1V only

(C) All of the above (D) I & 11 only

As per IBR 1950, post weld heat treatment requirement for pipe butt joint is dependent upon
I. Type of Material Il. Wall Thickness I11. Outside Diameter IV. Carbon content
(A) All of the above (B) 1 only

(C) IV only (D) 1l only

As per boiler operation engineer’s’ rules 2011, a person in charge of a boiler shall be deemed to be
in direct and immediate charge of the same only when he is within

(A) 100 meters of such boiler (B) 150 meters of such boiler

(C) 200 meters of such boiler (D) No distance limit

Following Certificate is issued for Boiler Mounting & Fittings by Inspecting Authority
(A) Form I A (B) Form 111 B

(©) Form Il C (D) No form required

As per IBR 1950, for selection of flange for steam pipe having working steam pressure above 250
PSI and up to 350 PSI, which table is to be followed?

(A) Table E (B) Table H
(C) Table J (D) Table K
Validity of welders certificate is limited to

(A) 12 month (B) 24 month
(C) 36 month (D) 48 month

When a boiler is transferred from another state into the state of Gujarat

(A) Boiler can be used after receiving at site

(B) Boiler can be used after receiving memorandum of inspection book

(C) Boiler can be used after registration has been effected by chief inspector of boilers
(D) No need to inform chief inspector

In designing air preheater, the important design consideration is that

(A) Approach temperature should be as low as possible.

(B) Handling and maintenance should be easier.

(C) Heat transfer area should be optimum.

(D) Stack gases should not be cooled to the dew point.
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165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

TDS limit for boiler water which is operating at a pressure 35 kg/cm? is

(A) 3500 mg/I (B) 2500 mg/I

(C) 1500 mg/I (D) 500 mg/I

Working pressure of any boiler can be found from

(A) FormV (B) Form VI

(C) Shell plate of boiler (D) All of the above
Renewal of economiser certificate is done after

(A) 12 months (B) 24 months

(C) 36 months (D) 48 months

For repairing of a boiler having working pressure of 35 kg/cm?, to be engaged
(A) Class | Repairer (B) Class 11 Repairer

(C) Class 111 Repairer (D) Special Class Repairer

For boilers operating above 60 kgf/cm?, specification for feed water, boiler water and condensate
is obtained from

(A)1S : 10496-1983 (B) IS : 10500-2012

(C) IS : 10694 - 1983 (D) 1SO : 9000

Following material is prohibited for construction of boiler

(A) Steel produced from basic oxygen process

(B) Cast steel

(C) Alloy steel

(D) Steel produced from Bessemer process

Design metal temperature limit of cold drawn carbon steel tubes for construction of boiler is

(A) Up to 454°C (B) Exceeding 454°C
(C) Up to 1000°F (D) Exceeding 1000°F
ESP works on the principle of

(A) Corona effect (B) Induction effect
(C) Skin effect (D) None of the above
As per IBR 1950, minimum diameter of welding electrode specified is
(A) 1/16 inch (B) 3/32 inch

(C) 1/32 inch (D) 4/32 inch

1QI is the term related with

(A) Ultrasonic testing (B) DP testing

(©) Radiography testing (D) Megnetic particle testing

As per Gujarat Boiler Rules 1966, at the time of renewal inspection of boiler, in which condition
inspector will decline for inspection of the boiler

(A) Boiler not isolated properly (B) Boiler not cleaned properly
(C) Boiler is unreasonably hot (D) All of the above

Boiler Renewal fees is calculated on the basis of

(A) Heating surface area of boiler (B) Type of boiler

(C) Capacity of boiler (D) Working pressure of boiler
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177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

As per Gujarat Boiler Rules 1966, who should make entries in the Memorandum of Inspection
Books after inspection of boiler

(A) Office Clerk (B) Inspector/Assistant Director
(C) Technical Officer (D) Owner

As per Boiler Act 1923, an accident occurred in boiler and owner fails to report the same to
inspector, he shall be punishable with

(A) Up to two years imprisonment or up to One lac rupees fine or with both
(B) Three year imprisonment or Two Lac rupees fine or with both

(C) Five lac rupees fine or five year imprisonment or with both

(D) Two lac rupees fine

Photostat copy of Form 111 C is acceptable when it is endorsed by

(A) Trader

(B) Manufacturer who has signed the original certificate

(C) User

(D) Any of the above

A shell type boiler having 20 kg/cm? working pressure which was manufactured and in operation
since year 1975, its permitted max working pressure in year 2020 is

(A) 18 kg/cm? (B) 17 kg/cm?

(C) 16 kg/cm? (D) 14 kg/cm?

Bomb calorimeter is used to find the calorific value of fuels.
(A) solid (B) gaseous

(C) solid and gaseous (D) none of the above

The principle of Mechanical Deaeration is based on which of the following scientific laws?

(A) Dalton’s law of partial pressures (B) Henry’s Law

(C) Charles Law (D) Both (A) and (B)
Measurement of temperature is based on which law of thermodynamics?

(A) Zeroth law of thermodynamics (B) First law of thermodynamics
(C) Second law of thermodynamics (D) Third law of thermodynamics

Work done in a free expansion process is
(A) Positive (B) Negative
(C) Zero (D) Maximum

A closed system undergoes a process 1-2 for which the values of heat and work are Q;., and W;._
,are +20 kJ and +50 KJ, respectively. If the system is returned to state, 1, and Q,.; is -10 kJ, what
is the value of the work W,_; ?

(A) + 20 kJ B)- 40 kJ
(C) - 80 kJ (D) + 40 kJ

An engine operates between temperature limits of 900 K and T, and another between T, and 400
K. For both to be equally efficient, the value of T, will be

(A) 700 K (B) 600 K
(C) 750K (D) 650 K
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187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

Increase in entropy of a system represents

(A) Increase in availability of energy (B) Increase in temperature

(C) Decrease in pressure (D) Degradation of energy

Constant pressure lines in the superheated region of the Mollier diagram have what type of slope?
(A) A positive slope (B) A negative slope

(C) Zero slope (D) May have either positive or negative slopes

The equivalent evaporation (kg/hr) of a boiler producing 2000 kg/hr of steam with enthalpy content
of 2426 kJ/kg from feed water at temperature 40°C (liquid enthalpy =168 kJ/kg, enthalpy of
vaporisation of water at 100°C = 2258 kJ/kg) is

(A) 2000 (B) 2149

(C) 1682 (D) 1649

Which one of the following statements is not true for a supercritical steam generator?
(A) It has very small drum compared to conventional boiler.

(B) A supercritical pressure plant has higher efficiency than a subcritical pressure plant.
(C) The feed pressure required is very high, almost 1.2 to 1.4 times the boiler pressure.

(D) As it requires absolutely pure feed water, preparation of feed water is more important than in
a subcritical pressure boiler.

When inspection doors on the walls of boilers are opened, flame does not leap out because
(A) These holes are small

(B) Pressure inside is negative

(C) Flame travels always in the direction of flow

(D) These holes are located beyond the furnace

In a boiler, various heat losses take place. The biggest loss is due to

(A) moisture in fuel (B) dry flue gases

(C) steam formation (D) unburnt carbon
According to Hook’s law stress and strain are

(A) Directly proportional (B) Inversely proportional
(C) Curvilinealy related (D) None of the above

A riveted joint may fail due to

(A) Shearing of rivet (B) Crushing of rivet

(C) Tearing of the plates (D) All of the above
Specific heat of air at constant pressure is equal to

(A) 0.17 kd/kg K (B) 0.24 kJ/kg K

(C) 141 kd/kg K (D) 1.005 kd/kg K

Which of the following requires the largest amount of oxygen/kg of substance for combustion
(A) Hydrogen (B) Carbon

(C) Nitrogen (D) Sulphur

In a pressure reduction valve, which of these does not change?

(A) Temperature (B) Pressure

(C) Enthalpy (D) None of the above

AVG - MASTER ] 19 [P.T.O.


CNF
Highlight

CNF
Highlight

CNF
Highlight

CNF
Highlight

CNF
Highlight

CNF
Highlight

CNF
Highlight

CNF
Highlight

CNF
Highlight

CNF
Highlight

CNF
Highlight


198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

Enthalpy of evaporation of any vapour at its critical point will be

(A) more than zero (B) zero

(C) less than zero (D) unpredictable
When wet steam flows through a throttle valve and remains wet at exit
(A) its temperature and quality increases

(B) its temperature decreases but quality increases

(C) its temperature increases but quality decreases

(D) its temperature and quality decreases

Triple point temperature of water is:

(A) 273 K (B) 273.14 K

(C)273.15K (D) 273.16 K

Work transfer between the system and the surroundings

(A) Is a point function (B) Is always given by | pdv

(C) Is a function of pressure only (D) Depends on the path followed by the system

Hot water under pressure will flash into steam when?

(A) the imposed pressure is slowly increased (B) the imposed pressure is quickly increased
(C) the imposed pressure is quickly reduced (D) adding hot water under present conditions
For carbon steel IBR quality tubes, following tests are prescribed

I. Tensile test I1. Hardness test I11. Flattening test IV. Flaring test
(A) I & Il only (B) -1V only

(C) I only (D) All of the above

For stock purpose of pipes, maximum quantity that can be certified in the IBR form I11-A is
(A) 5 (B) 10

(C) 50 (D) No restriction

Heat Number of 150 NB cast steel stop valve shall be

(A) Marked with permanent ink (B) Punched

(C) Engraved (D) As cast

Enthalpy of formation is defined as enthalpy of compounds at

(A) 25°C and 10 atmosphere (B) 25°C and 1 atmosphere

(C) 0°C and 1 atmosphere (D) 100°C and 1 atmosphere

Regenerative cycle thermal efficiency
(A) is always greater than simple Rankine thermal efficiency

(B) is greater than simple Rankine cycle thermal efficiency only when steam is bled at particular
pressure

(C) is same as simple Rankine cycle thermal efficiency

(D) is always less than simple Rankine cycle thermal efficiency

Which of the following boiler water treatment ensures complete removal of salts?
(A) Demineralization (B) Softening

(C) De-aeration (D) All of the above
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209.

210.

211.

212.

213.

214,

215.

The actual vacuum in condenser is equal to

(A) barometric pressure + actual pressure (B) barometric pressure — actual pressure
(C) gauge pressure + atmospheric pressure (D) gauge pressure — atmospheric pressure
Addition of heat at constant pressure to a gas results in

(A) Raising its temperature

(B) Raising its pressure

(C) Raising its volume

(D) Raising its temperature and doing external work

Change in enthalpy of a system is the heat supplied at

(A) Constant pressure (B) Constant temperature

(C) Constant volume (D) Constant entropy

Which of the following statements applicable to a perfect gas will also be true for an irreversible
process? (symbols have their usual meaning)

(A) dQ =du + pdv (B) dQ = Tds
(C) Tds = du + pdv (D) None of the above
The Joule-Thomson coefficient is the . (symbols have their usual meaning)

oT
(A) [%j of pressure-temperature curve of real gases
h

oT
(B) (gj of temperature-entropy curve of real gases
"

oh
© (g) of enthalpy-entropy curve of real gases
T

ov
(D) (B_Tj of pressure-volume curve of real gases
p

Consider the following statements:

1. Availability is generally conserved.

2. Availability can either be negative or positive.

3. Availability is the maximum theoretical work obtainable.

4. Availability can be destroyed in irreversibilities.

Of these statements

(A) 3 and 4 are correct (B) 1 and 3 are correct

(C) 1 and 4 are correct (D) 2 and 4 are correct

When a system is taken from state A to state B along the path A-C-B, 180 kJ of heat flows into the
system and it does 130 kJ of work (see figure given): How much heat will flow into the system
along the path A-D-B, if the work done by it along the path is 40 kJ ?

-

P

[ B 5
i & A
-
| D
¥
(A) 40 kJ (B) 60 kJ
©)90 kJ (D) 135 kJ
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216.

217.

218.

2109.

220.

221.

222.

223.

224,

225.

Which piping services follow IBR rules?

(A) Steam (B) Condensate

(C) Boiler feed water (D) All of the above

A closed system is one in which

(A) mass does not cross boundaries of the system, though energy may do so.
(B) mass crosses the boundary but not the energy.

(C) neither mass nor energy crosses the boundaries of the system.

(D) both energy and mass cross the boundaries of the system.

According to which law, all perfect gases change in volume by 1/273th of their original volume at
0°C for every 1°C change in temperature when pressure remains constant?

(A) Joule’s law (B) Boyle’s law

(C) Gay-Lussac law (D) Charles’ law

Work done is zero for the following process

(A) constant volume (B) free expansion

(C) throttling (D) all of the above

In an isothermal process, the internal energy

(A) increases (B) decreases

(C) remains constant (D) first increases and then decreases

According to Kirchoff’s law, the ratio of emissive power to absorptivity for all bodies is equal to
the emissive power of a

(A) grey body (B) brilliant white polished body
(C) red hot body (D) black body

In free convection heat transfer, Nusselt number is a function of

(A) Grashoff number and Reynold number

(B) Grashoff number and Prandtl number

(C) Prandtl number and Reynold number

(D) Grashoff number, Prandtl number and Reynold number

40% of incident radiant energy on the surface of a thermally transparent body is reflected back.
If the transmissivity of the body be 0.15, then the emissivity of surface is

(A)0.45 (B) 0.55

(C)0.40 (D) 0.75

In order to achieve maximum heat dissipation the fin should be designed in such a way that has a
(A) Maximum lateral surface towards the tip side of fin

(B) Minimum lateral surface near the center line

(€©) Maximum lateral surface at the root side of fin

(D) Maximum lateral surface near the center of fin

If the temperature of a solid surface changes from 27°C to 627°C, then its emissive power changes
in the ratio of

(A)3 (B)6
(C) 27 ©)s1
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226.

227.

228.

229.

230.

231.

232.

233.

234.

235.

Which one of the following fuel has the lowest sulphur content ?

(A) coal (B) fuel oil

(C) natural gas (D) LSHS

The property of a material which enables it to resist fracture due to high impact loads is known as
(A) elasticity (B) endurance

(C) strength (D) toughness

Resilience of a material is important, when it is subjected to

(A) fatigue (B) thermal stresses

(C) wear and tear (D) shock loading

The notch angle of the 1zod impact test specimen is

(A) 10° (B) 20°

(C) 30° (D) 45°

As per IBR 1950, the included angle of the bevel for longitudinal seam is placed at an angle of
(A) 30° (B) 45°

(C) 15° (D) 80°

Weld joint efficiency is maximum when the pressure vessel is welded by

(A) Single-welded butt joint with backing strip

(B) Single-welded butt joint without backing strip

(C) Double-welded butt joint with full penetration

(D) None of the above

In thick cylinders, the radial stress across the thickness of cylinder

(A) Remains uniform throughout

(B) Varies from internal pressure at the inner surface to zero at the outer surface

(C) Varies from maximum value at the inner surface to minimum value at the outer surface
(D) Varies from maximum value at the outer surface to minimum value at the inner surface

Which of the following depends on physical properties of fluids as well as geometry of the heat
exchanger ?

(A) overall heat transfer coefficient

(B) fouling coefficient

(C) LMTD (Log Mean Temperature Difference)

(D) effectiveness

Autofrettage is,

(A) A surface coating process of cylinders for corrosion resistance
(B) A heat treatment process for cylinders to relieve residual stresses

(C) A process of pre-stressing the cylinder to develop residual compressive stress at the inner
surface

(D) A surface hardening process of cylinder to improve wear resistance

Which of the following boiler utilizes the combination of suspension firing and grate firing?
(A) traveling grate stoker boiler (B) packaged boiler

(C) spreader stoker boiler (D) pulverized fuel boiler
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236.

237.

238.

239.

240.

241.

242.

243.

244,

Consider the following statements: Expansion joints in steam pipelines are installed to
1. allow for future expansion of plant

2. take stresses away from flanges and fittings.

3. permit expansion of pipes due to temperature rise.

Of these statements

(A) 1, 2 and 3 are correct (B) 1 and 2 are correct

(C) 2 and 3 are correct (D) 1 and 3 are correct

In high pressure natural circulation boilers, the flue gases flow through the following boiler
accessories

1. Superheater 2. Air heater 3. Economiser 4.1.D. fan
The correct sequence of the flow of the gases through these boiler accessories is

(A)1,3,4,2 (B)3,1,4,2
(©)3,1,24 D)1,3,24
Once-through boilers will have

(A) drum (B) header

(€) pump (D) steam separator

Blow off cock in a boiler is used to

(A) Control the flow of steam from the boiler to the main pipe and to shut off the steam completely
when required

(B) Empty the boiler when required and to discharge the mud, scale or sediments which are
accumulated at the bottom of the boiler

(C) Put off fire in the furnace of the boiler when the level of water in the boiler falls to an unsafe
limit

(D) Increase the temperature of saturated steam without raising its pressure

One kilowatt-hour energy is equivalent to

(A) 1000 J (B) 360000 J

(C) 3600000 J (D) 3600000 W

Which of the following is a fire tube boiler?

(A) Locomotive boiler(B) Babcock and Wilcox boiler

(C) Velox boiler (D) All of the above

Which of the following boilers is best suited to meet fluctuating demands?
(A) Babcock and Wilcox (B) Locomotive

(C) Lancashire (D) Cochran

Gradually increasing temperature of flue gases at inlet to chimney for given steam outputs is an
indication of

(A) Higher effectiveness of boiler (B) High calorific value coal being burnt
(©) Fouling of heat transfer surfaces (D) Raising of steam temperature

If a steam sample is nearly in dry condition, then its dryness fraction can be most accurately
determined by

(A) throttling calorimeter

(B) separating calorimeter

(C) combined separating and throttling calorimeter
(D) bucket calorimeter

AVG - MASTER ] 24 [ Contd.


CNF
Highlight

CNF
Highlight

CNF
Highlight

CNF
Highlight

CNF
Highlight

CNF
Highlight

CNF
Highlight

CNF
Highlight

CNF
Highlight


245.

246.

247.

248.

249.

250.

251.

252.

253.

254,

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) raises its volume.

Pick up the wrong statement about water tube boiler in comparison to fire tube boilers
(A) former generates steam at high pressure

(B) former occupies less space for same power

(C) rate of steam flow is more in former case

(D) chances of explosion are less in former case.

Breathing spaces between tubes and shells shall not be less than

(A) 25 mm (B) 35 mm

(€) 40 mm (D) 45 mm

As per IBR 1950, cold drawn pipes shall be

(A) Normalized (B) Tempered

(C) Hardened (D) No heat treatment required.

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

For the same diameter and thickness of tube, a water tube boiler compared to a fire tube boiler
has

(A) more heating surface (B) less heating surface

(C) equal heating surface (D) heating surface depends on other parameters
Belt conveyer can be used to transport coal at inclinations upto

(A) 30° (B) 60°

(C) 80° (D) 90°

Secondary air is the air used to

(A) reduce the flame length

(B) increase the flame length

(C) transport and dry the coal

(D) provide air round the burners for getting optimum combustion
Boiler structural strength must

(A) be at least ten time the normal working pressure rating

(B) be at least equal to the various code requirements

(C) take into account only pressure values and not consider temperatures
(D) be increased if thinner metal is to be used

With regard to a steam boiler, the lettering “HRT” means

(A) highly regulated temperature (B) hot returns tubes

(C) horizontal return tubular (D) highly regulated treatment
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255. Ceramic coating is used in furnaces because it enhances
(A) conductivity (B) convective heat transfer coefficient
(C) emissivity (D) radiation factor
256.  With regard to welding, heat treatment
(A) will increase the hardness of the material
(B) results in better penetration of the weld
(C) will relieve stresses in the material due to welding
(D) is done to ward the welding machine before use
257. A major force which acts to hold a manway door in place during boiler operation is
(A) the bolt (B) the combination of bolt and yoke
(C) pressure within the boiler (D) the manway gasket
258. An attemparator is used in some utility boilers
(A) to control the mass flow rate of superheated steam
(B) for optimizing steam output from the generator
(C) to regulate steam pressure
(D) to control degree of superheat
259. Dissolved CO, in boiler feed water when left untreated would result in occurrenceof in boiler

tubes
(A) creep (B) water side corrosion
(C) scale (D) water hammer

260. Which of two following sentences are true?
I. Velox boiler is a low pressure boiler.
Il. Stirling water tube boiler is an example of bent tube boiler.
I11. A stoker is a power operated fuel feeding mechanism and grate.
IV. In pulverised fuel firing the ash handling troubles are very acute.

(A) 11 AND 1 (B) 11 AND IV
(C) IAND | (D) AND IV
261. You would not run an accumulation test on a boiler equipped with
(A) over 499 ft2 of heating surface (B) a superheater
(C) a deaerator (D) only one safety valve

262.  What is the most effective way to avoid ambient air infiltration into a continuous reheating furnace?
(A) maintain negative pressure in furnace
(B) increase the chimney height
(C) operate at about 90%capacity
(D) maintain slightly positive pressure in the furnace
263. Rankine cycle comprises of
(A) two isentropic processes and two constant volume processes
(B) two isentropic processes and two constant pressure processes
(C) two isothermal processes and two constant pressure processes
(D) none of the above
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264, The purpose of a steam trap is to

(A) add condensate and air (B) drain condensate and air

(C) catch dirt and rust (D) do none of the above
265.  Which causes alkaline hardness

(A) Bicarbonates of Ca and Mg (B) Chlorides of Mg and Ca

(C) Silicates (D) Nitrates of Ca and Mg
266. Electrical energy consumption for coal sizing will be maximum for

(A) stoker fired boiler (B) AFBC boiler

(C) CFBC boiler (D) pulverised coal boiler

267. Rankine efficiency of a steam power plant
(A) improves in summer as compared to that in winter
(B) improves in winter as compared to that in summer
(C) is unaffected by climatic conditions
(D) none of the above

268. A boiler in India should confirm to safety regulations of

(A) DIN (B) BS
(C) ASTM (D) IBR
2609. The latent heat of steam with increase of pressure
(A) Remain same (B) Increases
(C) Decreases (D) Behaves unpredictably
270. For a boiler operating at a pressure of 130 kg/cm2, following Repairer is to be employed
(A) Class I repairer (B) Class Il repairer
(C) Class Il repairer (D) Special Class repairer

271. In a throttling process

(A) Steam temperature remains constant (B) Steam pressure remains constant
(€) Steam enthalpy remains constant (D) Steam entropy remains constant
272. If the precipitate formed is soft, loose and slimy, these are and if the precipitate is hard
and adhering on the inner wall, it is called
(A) Sludges, scale (B) Scale, sludges
(C) Sludges, rodent (D) Scale, rodent
273. The localized corrosion caused by oxygen in boilers is
(A) Scaling (B) Pitting
(C) Erosion (D) None of the above
274. Define the boiler terminology MCR
(A) Maximum Concentration Rating (B) Minimum Concentration Rating
(C) Maximum Controlled Rating (D) Maximum Continuous Rating

275. Pilling is term associated with
(A) Foundation in boiler (B) Scaffolding in boiler
(C) Water chemistry in boiler (D) None of the above
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276.

2717.

278.

279.

280.

281.

282.

283.

284.

285.

286.

As per IBR, form 111 C is for

(A) pipe fittings (B) condenser

(C) feed water (D) none of the above
In a pulverized fuel boiler, the ash collection

(A) In bottom ash hopper is more than ESP

(B) In ESP is more than bottom ash hopper

(C) In ESP is same as that in bottom ash hopper

(D) None of the above

Minimum diameter of boiler safety valve as per IBR is

(A) 15.0 mm (B) 19.0 mm

(C) 32.5mm (D) 50.0 mm

Which is the common coal firing system used in India thermal power plant

(A) Stoker firing (B) Pulverized coal firing

(C) Pressurized bed (D) Fluidized bed

Which fuel requires the lowest amount of excess air for combustion?

(A) Natural gas (B) Furnace oil

(C) Baggasse (D) Pulverized coal

As per the Boilers Act, 1923 (as amended in 2007) Boilers Act is not applicable to
(A) Government operated company (B) Army, navy or air force

(C) Process industry (D) Hotels

In isothermal process, the internal energy of gas molecules

(A) Increases (B) Decreases

(€) Remain constant (D) Depends on property of Gas
Which of the following fuels has the least viscosity?

(A) Furnace Oil (B) Diesel

(C) Kerosene (D) Crude Oil

At the time of renewal of Boiler certificate

(A) Boiler must be examined internally only

(B) Boiler must be examined externally only

(C) Boiler must be examined externally as well as internally

(D) Boiler to be steam tested

Drain pockets are provided in a steam line for

(A) Effective removal of steam (B) Effective removal of line condensate
(C) Checking of steam line (D) None of the above

The Indian Boilers Act-1923 was enacted with the objective

(A) to provide mainly for the safety of life and property of persons from the danger of explosions
of steam boilers

(B) for achieving uniformity in registration and inspection during operation and maintenance of
boilers in India

(C) both (A) and (B)
(D) none of the above
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287.

288.

289.

290.

291.

292.

293.

294.

295.

According to Indian boiler Regulation, 1950, Plates of carbon steel shall confirm to which grades
of tensile strength:-

i. 37 to 45 kgf/mm? ii. 42 to 50 kgf/mm? iii. 47 to 56 kgf/mm? iv. 52 to 62 kgf/mm?
Which of the following is/are correct?

(A) i &ii (B) i, ii & i

©)i, ii, iii & iv (D) ii, iii & iv

According to boiler operations Engineer Rules, 2011, who is responsible for maintaining a register
of boiler operation engineers

(A) Chairman of the board (B) Secretary of the board
(C) Boiler attendant (D) Any member of the board

According to boiler attendants rule, 2011, a candidate for certificate of competency as a boiler
attendant of second class shall have following eligibility

(A) not less than 18 years of age with matriculation/10t
(B) not less than 21 years with matriculation/10th
(C) not less than 18 years with intermediate/12th
(D) not less than 21 years with intermediate/12th

The notch sensitivity ¢ is expressed in terms of fatigue stress concentration factor K and theoretical
stress concentration factor K; as

(A) (K¢ + D/ (K + 1) B) (K- 1)/ (K- 1)

(©) (Ke+ I/ (K; + 1) D) (K¢ - 1)/ (K¢ - 1)

Hydrometer is used for the measurement of

(A) viscosity (B) density

(C) water content (D) humidity

Bucket elevators are used for

(A) carrying coal in horizontal direction (B) carrying coal in vertical direction
(C) carrying coal in any direction (D) None of the above

The advantages of a packaged boiler are:

1. lower freight costs because of less handling

2. lower initial cost because they are mass produced

3. quality control is easier to implement

4. the boilers can be factory tested before being sent to the customer
5. it requires little time to put the unit into operation at the plant side

A)1,3 (B)2,5

(©) 2,34 D)1,2 34,5

Velocity of steam in steam pipe is directly proportional to

(A) number of bends in pipe (B) specific volume of steam
(C) length of pipe (D) diameter of the pipe
For coal fired system, the flame length is dictated by

(A) moisture (B) volatile matter

(C) ash content (D) fixed carbon
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296.

297.

298.

299.

300.

Deaerator is a Heat exchanger
(A) Shell and tube type
(©) Direct contact type

(B) Plate type
(D) Run Around Coil type

In a turbine, the thermodynamic process taking place is

(A) contraction
(C) throttling

The efficiency of collection in ESP will
increases.

(A) Increase

(C) Remains the same

RLA stands for

(A) Remnant Life Audit

(€) Remnant Life Assessment
Hydra-step (gauge glass) is mounted on
(A) Boiler drum

(C) Re-heater

(B) expansion
(D) all the the above

, if the velocity of flue gas passing through it

(B) Decrease

(D) First increase then decrease

(B) Reserve Life Audit
(D) Repairing Life Audit

(B) Economizer

(D) Super heater
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