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PART-A 

1. Thermal properties: Specific heat, thermal conductivity, thermal resistance and 

thermal diffusivity. 

2. Dryness fraction: It is defined as the ratio of mass of dry steam actually present to 

the total mass of wet steam which contains it. It is denoted by x or q. 

3.External combustion engine: In this type engine the combustion takes place outside 

the engine. The heat energy produced during the external combustion is used for 

producing useful mechanical energy.Eg.steam engine, steam turbine and gas turbine. 

4.Non-conventional energy power plants: Solar wind, tidal, geothermal and thermo 

electric power plants. 

5. Geothermal energy: The heat energy liberated from the interior matter and the 

crust of the earth. 

PART-B 

1. 

 Hardness: It is the ability of a material to resist wear, scratching, abrasion, 

indentation or penetration by hard bodies. 

 Ductility: It is the ability of a material to be drawn from a large section to small 

section without rupture or draw out into thin wire.eg.gold, silver, etc. 

 Plasticity: It is the ability of a material to undergo some degree of permanent 

deformation without rupture. Plastic deformation will takes place only after the 

elastic range has been exceeded. 

 

Ma'din Polytechnic Colle
ge

http://www.madinpoly.com/


www.madinpoly.com  

   

 

2. 

 

 The initial portion of the diagram is a straight line up to point A. Point A 

represents proportional limit. It is the stress at which the stress strain curve 

deviates from linearly.Up to this point the material perfectly obeys Hooke's law. 

 Point B indicates Elastic limit. It is the greatest stress that the metal can 

withstand without experiencing a permanent strain when the load is removed. 

The proportional and elastic limit indicates elasticity. 

 Beyond point B material shows plasticity. Upon further loading, it is found that 

at point the material elongates or yields without an increase in load. This point 

is known as yield point. 

 After yield point, the load can be increased up to point D with the 

corresponding elongation. This point is known as ultimate tensile strength. It is 

the maximum stress a material can withstand without fracture. 

 The portion DE is a downward curve which indicates that a neck is formed with 

decrease in cross sectional area of the specimen. Now load is applied to 

continue elongation till fracture takes place at E (Breaking point). 
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3.CLASSIFICATION OF BOILERS (STEAM GENERATORS) 

(a)Fire tube boilers and water tube boilers 

 In fire tube boilers, the flue gases pass through a number of tubes (called flue 

tubes or smoke tubes) which are immersed water. eg. Cochran boiler, 

Lancashire boiler, Locomotive boiler, Cornish "boiler etc. 

 In water tube boilers, water flows through a number of tubes and flue gases 

flow surrounding those tubes.eg. Babcock and Wilcox boiler, Benson boiler, 

Lamont boiler, Yarrow boiler, Loeffler boiler etc. 

(b)Natural circulation boilers and forced circulation boilers 

 According to the nature of circulation of water, boilers may be natural 

circulation type or forced circulation type. 

  In natural circulation (free circulation) type, water in the boiler is circulated by 

natural convection currents set up during heating.eg. All low pressure boilers 

like, Cochran, Lancashire, Babcock and Wilcox etc. 

 In forced circulation type, pumps are used to maintain the continuous flow of 

water in the boiler.eg. All high pressure water tube boilers. Like Lamont, 

Benson, Velox, Loeffler etc. 

(c) Horizontal boilers and vertical boilers 

 According to the direction of axis of boilers shell, boilers are classified as 

horizontal boiler and vertical boiler. 

 Horizontal boilers: Locomotive, Lancashire, Babcock and Wilcox etc. 
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 Vertical boilers: Simple vertical, Cochran, LaMont, Benson etc. 

(d) Stationary boilers and Mobile boilers 

 Stationary boilers are used in power plants and industrial units. 

 Whereas mobile boilers must move from one place to the other like 

Locomotive and marine boilers. 

(e)Externally fired boilers and internally fired boilers 

 According to the position of the furnace, boilers are classified as externally 

fired boilers and internally fired boilers. 

 In externally fired boilers, the furnace is placed outside the boiler shell eg: 

Babcock and Wilcox boiler and all other water tube boilers. 

 In internally fired boilers, the furnace is placed inside the boiler shell. eg: 

Lancashire, Locomotive, Cochran etc. (all fire tube boilers) 

(f) Low pressure boilers and high pressure boilers 

 Boilers which produce steam below 80 bar pressure are termed as low pressure 

boilers, eg: Cochran, Locomotive and Lancashire boilers etc.  

 Boilers which produce steam above 80 bar pressure are termed as high 

pressure boilers eg: Babcock and Wilcox, LaMont, Benson and Velox boilers. 

4. 

 The functions of fusible plug is to put off the fire in the furnace of the boiler 

when waterlevel falls below an unsafe level and thus avoid the explosion which 

may take place due to overheating of the tubes and the shell. 
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 The function of blow off cock is to discharge mud and other sediments 

deposited in the bottom most part of the water space in the boiler,while boiler 

is in operation. 

 

5. 

 

6. Advantages of IC engines over EC engine: 

 Starting and stopping of this engine is quick and easy. 

 IC engine are more compact and occupy less space. 

 For the same power output mass of the IC engine is less. 

 IC engines are simple design and low initial cost. 
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 It has more thermal efficiency than EC engine. 

 It does not require other equipment like boiler and condenser. 

 Maintenance is very easy. 

7. Advantages: 

 Renewable source of energy. 

 Eco Friendly and inexhaustible. 

 Requires smaller area for construction of the power plant. 

 Operation cost is low compared to conventional power plant. 

Disadvantages: 

 Tidal power plant affects the marine life and interrupts the natural movement 

of species. 

 Initial cost is higher. Tidal power plant can only be constructed in few ocean 

shores and it depends on the availability of tides. 

 The power generation is not continuous and it depends on the occurrence of 

tides. 

PART C 

UNIT 1 

III(a)CUPOLA FURNACE 

 For starting a cupola, a coke fire is lit over the sand bed. When the fire is 

established, the furnace is charged with alternate layers of coke, pig iron and 

steel scrap, together with lime stone.  
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 An air blast is also introduced in to the furnace through tuyers. Now the 

burning is intensified, the metal in the cupola starts melting; which 

accumulates at the bottom of the furnace.  

 The impurities in the form of slag floats. Over the top of the molten metal.  

 The metal spout is opened and the molten cast iron is collected in ladles; and 

poured into moulds. 

(a)Crucible zone 

 It is the space between the bottom of the tuyers and sand bed. The molten 

iron is collected here. This is also called well or hearth. 

(b)Combustion (oxidising) zone 

 It is situated above the top of tuyers. The actual combustion takes place in this 

zone. The oxidation of carbon, silicon and manganese are taking place in this 

zone 

C+ CO2 → CO2 + heat 

Si + O2→ SiO2+ heat 

2Mn + O2→ 2Mno + heat 

(c) Reducing zone 

 It is located above the combustion zone. This zone, on account of the reducing 

atmosphere in it, protects the charge against oxidation and CO2 is reduced to 

CO. 

CO2+ C (of coke) →2CO-heat 
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(d) Melting zone 

 It is situated above the first layer of metal charge above coke bed.  

 Highest temperature of about 1600°C is developed in this zone after complete 

combustion of the coke; and iron is melted here.  

 A considerable carbon pick-up by the molten metal also occurs in this zone 

3Fe+ 2CO → Fe3C + CO2 

(e)Pre-heating zone (charging zone) 

 It extends from, just above the melting zone to the bottom level of the 

charging door. The charges are pre- heated in this zone due to upcoming hot 

gases. 

(f)Stack zone 

 The empty portion of cupola above the pre-heating zone, through which hot 

gases are released to the atmosphere, is known as Stack zone. 
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III(b)                                                               CREEP TEST 

(1)OP' shows the instantaneous elongation due to the momentary application of the 

load. This part of the curve helps us in providing proper clearance in the various 

components of machines. 

(2) Primary creep (Transient creep)-During the section 'PQ of the curve, the metal is 

elongated at decreasing rate because of the work hardening process resulting from 

deformation. 
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(3) Secondary Creep-The section 'QR' of the curve represents the secondary creep. 

This is the most important stage, which indicates that creep occurs at a constant rate, 

known as minimum creep rate. The period of time during this stage is an indication of 

the life time of the specimen (machine component) in similar conditions. 

(4) Tertiary creep - The sectionS' of the curve represents tertiary creep in which the 

creep rate accelerates until fracture occurs. 

 Only creep rate for steady process is taken in to consideration for machine 

parts that are designed for continuous operation at elevated temperatures. 

 Limiting conditions are specified for such parts. For example in the design of 

moving parts in steam turbines, the creep rate should not exceed 1 Percent in 

10,000 hours. 
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OR 

IV (a)                                                 ULTRASONIC TESTING 

 A sound wave beyond the audible frequency range is known as ultrasonic 

waves. 

 The surface of the component to be tested is cleaned and smoothened.  

 An oil film is applied to the surface, the transmitter and receiver crystal probes 

are placed over it.  

 The ultrasonic wave is introduced in to the metal, the time interval between 

transmission of input waves and reception of reflected waves are measured 

with a cathode ray oscilloscope (CRO).  

 As the input waves are sent from the transmitter. It makes a sharp (peak) signal 

at left side of the CRO screen. 

  If the casting is defect free, it will reach the bottom surface, get reflected and 

indicated by a peak signal towards the right end of CRO screen.  

 If any defect exists in between the top & bottom surfaces of the component, 

the input waves striking the defect will get reflected and reach the receiver 

probe, taking less time, appears on the CRO before the boundary echo.  

 The location & size of the defect can be determined with the help of time 

distance scale provided on the oscilloscope. 
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Applications 

(1) Inspection of large castings & forgings for internal soundness. 

(2) Inspection of locomotive axles and wheel pins for fatigue cracks. 

(3) Inspection of rails for bolt hole breaks without dismantling the assembly. 

Advantages 

(1) Fast and reliable method of non-destructive inspection. 

(2) Very small cracks and defects can be detected easily. 

(3) It involves low cost and high speed of operation. 

(4) Locating flaws with metal objects is more sensitive than radiography. 

(5) Components of big size can be tested for initial detection of major defects. 

Disadvantages 

(1) It is sensitive to surface roughness; therefore, machining on rough surfaces is 

required. 
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(2) In components with complex shapes, the interpretation of oscilloscope signals is 

difficult. 

IV (b)Characteristics of alloying elements added to steel: 

 Manganese (Mn) - improves hardenability, ductility and wear resistance. Mn 

eliminates formation of harmful iron sulfides, increasing strength at high 

temperatures. 

 Nickel (Ni) - increases strength, impact strength and toughness, impart 

corrosion resistance in combination with other elements. 

 Chromium (Cr)-improves hardenability, strength and wear resistance, sharply 

increases corrosion resistance at high concentrations (> 12%). 

 Tungsten (W) - increases hardness particularly at elevated temperatures due to 

stable carbides, refined grain size. 

 Vanadium (V) - increases strength, hardness, creep resistance and impact 

resistance due to formation of hard vanadium carbides, limits grain size. 

 Molybdenum (Mo) - increases hardenability and strength particularly at high 

temperatures andunder dynamic conditions 

 Silicon (Si) - improves strength, elasticity, acid resistance and promotes large 

grain sizes, which cause increasing magnetic permeability. 

 Titanium (TL) - improves strength and corrosion resistance, limits austenite 

grain size. 

 Cobalt (Co)- improves strength at high temperatures and magnetic 

permeability. 

 Zirconium (Zr) - increases strength and limits grain sizes. 
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 Boron (B) - highly effective hardenability agent, improves deformability and 

machinability. 

 Copper (Cu) - improves corrosion resistance. 

 Aluminum (Al) - deoxidizer, limits austenite grains growth. 

UNIT- 2 

V(a)COCHRAN BOILER 

 

 

 Cochran boiler is a vertical fire tube boiler. It consists of a cylindrical shell with 

its crown having a hemispherical shape. The furnace is also hemispherical in 

shape.  
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 The grate is placed at the bottom of the furnace (A) and the ash pit is located 

below the grate. The fuel is introduced in to the furnace through a door (F) 

called fire door. 

 The combustion of coal takes place on the grate and the flue gases pass 

through a short pipe (E) to the combustion chamber (B) which is provided with 

a fire brick lining. 

 From the combustion chamber, the flue gases pass through the horizontal flue 

tubes (fire tubes) to the smoke box (C). The smoke box door (G) enables the 

cleaning and inspection of the smoke box and flue tubes. 

 From the smoke box, the flue gases escape to the atmosphere through the 

chimney (D). 

 Due to the continuous flow of flue gases through the flue tubes, the water 

which surrounds them gets boiled and thus steam is produced. The steam thus 

generated is collected in the steam space within the boiler. 

 A manhole (M) near the crown of the shell is provided for cleaning. The blow-

off cock (V) is opened when the boiler is to be emptied for cleaning, repair or 

inspection. It is also used to blow out the mud and sediments collected during 

the operation of the boiler. 

Advantages  

1) It is very compact and requires minimum floor area 

2) Any type of fuel can be used with this boiler 

3) It is well suited for small capacity requirements. 
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4) It gives about 75% thermal efficiency with coal firing and 85% with oil firing. 

5) This boiler is particularly suitable for its portability 

V (b)                        PRESSURE GAUGE 

 A pressure gauge is fitted in a boiler to measure the pressure of the steam 

within the boiler. 

 It consists of a phosphor bronze tube (A) which is elliptical in cross section 

(known as bourdon tube) and bent in the form of circular shape.  

 One end of the tube is fixed and connected to the steam space of the boiler and 

other end is connected to a sector wheel (C) through a link (L).  

 The sector remains in mesh with a pinion (D) fixed on a spindle.  

 A pointer (P) is attached to the spindle to read the pressure on a dial gauge (B). 

 When high pressure steam enters the Bourdon tube, the elliptical tube section 

tries to become circular which causes the other end of the tube to move 

outward. This outward movement of the tube is transmitted and magnified by 

the link and sector arrangement. The magnitude of the movement - (depends 

on steam pressure) - is indicated by the pointer on the dial. 
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OR 

VI (a)SINGLE CYLINDER DOUBLE ACTING RECIPROCATING STEAM ENGINE 

Important parts of a steam engine 

1. Frame - Heavy cast iron part which supports all the stationary and moving parts, 

and keeps them in proper relative positions. 

2. Cylinder- It is a steam tight cylindrical vessel bolted to the frame; in which the 

piston reciprocates.  

3. Steam chest - It is a closed chamber which supplies steam to the cylinder with the 

movement of D-slide valve. Two steam ports are provided for admitting the steam to 

the cylinder and an exhaust port for returning the exhaust steam. These ports are 

opened and closed at proper time by the slide valve. 

4. Stuffing box - They are fitted on the crank end of the cylinder block. The main 

function of the stuffing box is to prevent the leakage of steam and at the same time 

allowing the piston rod and eccentric rod a free movement. 
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5. Piston - It is a cylindrical disc moving to and fro in the cylinder under the action of 

steam pressure. Its function is to convert the heat energy of steam into mechanical 

work.  

6. Crosshead- It is a link between the piston rod and the connecting rod. It guides the 

movement of the piston rod and prevents it from bending. 

7. Connecting rod - The connecting rod is a link between the cross head and crank. It 

helps in converting the reciprocating motion of the piston to the rotary motion of the 

crank.  

8.Crankshaft -It is the main shaft of the steam engine and carries on it the crank, 

flywheel and eccentric. It is on the main bearings of the engine. 

9. D-slide valve - D-slide valve is situated in the steam chest and its function is to 

admit the steam to the cylinder, and exhaust the steam from the cylinder at the 

proper time.  

10. Eccentric - The main function of the eccentric is to convert the rotary motion of 

the crankshaft into the reciprocating motion of the D-slide valve.  

11. Flywheel - The flywheel stores energy when excess of energy is being transmitted 

by the engine and give this energy back when the power exerted by the engine is 

minimum, thus keeping the crankshaft turning at a constant speed. 

Working of steam engine 

 The high pressure superheated steam from the boiler is supplied to the steam 

chest. This steam is first admitted to the cover end (left hand side) of the 

cylinder when the steam admission port (a) is uncovered by the D-slide valve, 
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while the steam is exhausted through the steam port (b) at the crank end and 

exhaust port (which has done work on the right side of the piston). Now, the 

steam admitted on the cover end, exerts pressure on the surface of the piston 

and pushes it to the crank end (right hand side) of the cylinder. 

 At the end of this stroke, fresh steam from the steam chest is again admitted by 

the D-slide valve to the crank end of the cylinder (when steam admission port 

'b' is opened) while the exhaust steam on the cover end is exhausted through 

the steam port 'a' and exhaust port. Now the steam at the crank end pushes 

the piston back to its original position ie; towards left hand side/cover end of 

the cylinder. 

 The D-Slide valve gets to and fro motion from the eccentric fitted to the 

crankshaft. 

 Thus, two working strokes are completed and the crankshaft turns by one 

revolution, ie; the engine is double acting. The operations are repeated. 
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VI (b)ECONOMISER 

 Economiser is a device used to heat feed water by utilising the heat in the 

exhaust flue gases, before leaving through chimney. It is fitted between the 

boiler and the chimney.  

 It consists of two horizontal pipes 'A' and 'B' which are connected to each other 

by means of a number of vertical pipes (P). The feed water is pumped into the 

Economiser through the bottom pipe 'B' and the hot water leaves the 

economiser to the boiler through the top pipe 'A'. 

 The water while flowing through the vertical pipes, gets heated by the incoming 

waste flue gases from the boiler furnace. A set of scrapers (C) are fitted over 

the vertical pipes. The soot deposited on the pipe surface is removed by 

moving the scrapers up and down continuously with the help of chain and gear 

arrangement.  

 The soot thus removed is collected in the soot chamber 'SC' and is taken away 

through the door 'D' periodically. A safety valve 'S' is fitted to the pipe 'A' to 

secure the pipe from excessive pressure of the flowing water. 

Advantages  

(1) There is about 15 to 20% of saving of fuel. 

(2) Increases the evaporative capacity of the boiler. 

(3) Dissolved gases as air and CO2 are removed by preheating the feed water, thus 

reducing the corrosion and pitting. 

(4) An economiser unit improves overall efficiency of the plant. 
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UNIT-3 

VII (a)                                FOUR STROKE PETROL ENGINE 

(i) Suction stroke 

 The inlet valve is opened and air-fuel mixture is sucked into the cylinder during 

the downward movement of the piston. 

  The exhaust valve remains closed during this stroke.  

(ii) Compression stroke 

 The air-fuel mixture is compressed by the upward motion of the piston.  

 The inlet valve and exhaust valve remains closed during this stroke. 

(iii) Expansion stroke or power stroke 

 At the end of compression stroke, spark plug initiates a spark and it ignites the 

air-fuel mixture.  
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 The burnt gas drives the piston downwards, which is known as power stroke. 

Thus work is done on the piston.  

 The inlet valve and exhaust valve remain closed during this stroke.  

(iv)Exhaust stroke 

 Exhaust valve is opened and inlet valve remains closed during this stroke.  

 The piston moves upwards and the exhaust gas is completely drained out of 

cylinder through exhaust valve.  

 One cycle is completed and the process repeats. 
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VII(b)PARTS OF AN IC ENGINE 

Cylinder 

 Its function is to provide enough space for the movement of the piston, and 

guide the piston through a specific path. 

  The combustion of fuel takes place inside the cylinder. 

Piston  

 It is the reciprocating part of an IC engine. The piston moves inside the 

cylinder. 

 The heat energy produced by the combustion of fuel inside the cylinder is 

converted into mechanical energy with the help of piston. 

Piston rings 

 Piston rings are fitted into the circumferential grooves of the piston.  

 The main function of piston rings are (i) It minimise the gap between the inner 

surface of the cylinder and the piston (ii) It prevents the wear and tear of the 

piston. (ii) It prevents the leakage of gas past the piston (iv) Helps in correct 

lubrication of piston and cylinder. 

Gudgeon pin 

 Connects the connecting rod with the piston. 
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Connecting rod  

 It is usually made of steel. It connects the piston and the crank shaft via crank 

arm. 

Crank shaft and crank pin  

 The crank shaft converts reciprocating motion of the piston into rotational 

motion. 

 The connecting rod is connected to the crank arm with the help of crank pin. 

Fly wheel  

 Crank shaft is connected to the flywheel of high mass. 

 Flywheel is a rotating device used to maintain uniform speed of the engine. 

Valves and Cam mechanism 

 The valves control the intake of air and fuel mixtures (in case of SI engines) and 

exhaust of the combustion gases in a cylinder.  

 The valves are operated by cam mechanism. 
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OR 

VIII (a)                                        TWO STROKE DIESEL ENGINE 

 In two stroke engine, one power stroke is obtained by one complete revolution 

of the crank shaft.  

 There are no valves present in this engine and only ports (inlet, exhaust and 

transfer ports) are present. The cylinder is attached to a closed crank case.  

 During the upward movement of piston, the inlet port uncovers and the fresh 

air enters the crank case. At the same time the air inside the cylinder is 

compressed.  

 At the end of compression stroke, fuel is sprayed by the fuel injector into the 

compressed air and the fuel starts burning.  

  Due to the high pressure of burnt gas the expansion takes place and the piston 

is pushed downwards. This stroke is known as power stroke or expansion 

stroke  
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 When the expansion stroke is at near completion, the exhaust port uncovers 

and the burnt gas escapes through this port.  

 The transfer port is then uncovered and the compressed air from the crank 

case enters the cylinder. The inlet port remains closed during this expansion 

stroke.  

 Thus one complete cycle is finished and the process repeats. 

 Air is initially compressed in the crank case by the downward movement of the 

piston. This air, when transferred to the cylinder, helps to remove the burnt 

gases present in the upper part of the cylinder. This phenomenon is known as 

scavenging. 
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VIII(b) 
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UNIT-IV 

IX (a)DIESEL POWER PLANT 

 Two stroke diesel engines with large capacity are mostly used for the purpose 

of power generation 

1. Diesel engine: It is the prime mover of the plant and is directly coupled to 

generator. 

2. Air intake system: used for supplying intake air at a pressure more than 

atmospheric pressure.  

3. Exhaust system: The exhaust gases from the cylinders are collected in the exhaust 

manifold and are exhausted to atmosphere well above the ground level. 

4. Fuel system: This system ensures the distribution of fuel to the cylinders at the 

correct time and proper amount. 

5. Cooling system: Used to cool the engine 

6. Lubrication system: Used to reduce friction, wear and tear of bearings and other 

moving parts of the engine.  

Advantages 

1. It is easy to design and install diesel power plants 

2. It can be quickly started up (within one minute) 

3. It occupies less space 

4. Capital cost is less 
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5. It can be located near load centre 

6. No ash handling problems 

7. Easy lubrication system 

Disadvantages 

1. High operating cost 

2. Capacity is restricted compared to thermal & hydroelectric power plants 

3. High maintenance and lubrication cost 

4. Noise is a major problem in diesel plant 

 

IX (b)HYDRO-ELECTRIC POWERPLANT 

Advantages 

1. The plant is highly reliable and its operation and maintenance charges are very low 

2. No fuel charges 

Ma'din Polytechnic Colle
ge

http://www.madinpoly.com/


www.madinpoly.com  

   

 

3. The hydroelectric turbine can be switched on and off in a very short time. 

4. The load can be varied quickly according to changing load demands 

5. The plant do not requires highly skilled operators. Man power requirement is also 

low. 

6. Hydro-electric power plants provide ancillary benefits like irrigation, flood control, 

aqua-culture, etc. 

7. There is no air and water pollution. 

8. The plant has no standby losses 

Disadvantages 

1. The initial cost of the plant is very high. 

2. It takes long period for design and execution. 

3. These plants are usually located far away from the load centers. 

4. Therefore transmission costs are very high. 

OR 

X(a)                                               NUCLEAR POWER PLANTS 

 Nuclear power plant is similar to steam power plant except that there is a 

nuclear reactor and a heat exchanger instead of furnace and boiler.  

 The heat energy released during controlled fission chain reactions in 

radioactive elements/isotopes such as uranium, plutonium etc. is utilised to 

generate steam.  
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 The steam is generated either directly in the reactor or in a heat exchanger.   

 The heat energy in a nuclear power plant is produced by fission reaction 

whereas in a steam power plant it is produced by combustion of fuel. The other 

cycle of operations and components are same as for a steam power plant.  

 Reactor is the principal part of a nuclear power plant in which heat energy is 

developed by the controlled fission chain reaction of a radioactive element 

such as uranium, plutonium etc.  

 The primary coolant circulated through the reactor using a circulating pump 

absorbs this heat and is transferred to water (secondary coolant) circulating 

through the steam generator (boiler) which is get evaporated as steam.  

 This steam is passed through the turbine where it expands and mechanical 

energy is developed.  

 The turbine runs at higher speed is coupled to an electrical generator which 

produces electric power. 

  The exhaust steam from the turbine is passed to a condenser where it is 

condensed back to hot water. 

  This hot water is again fed to the steam generator using a feed pump. 

Advantages 

1) Heat released by fission reaction of 1 kg of Uranium would give energy equivalent 

of 4500 tonnes of high grade coal. Thus fuel consumption / demand is less 

2) It requires less space. 
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3) It produces valuable fissile materials. 

4) The problems associated with environmental pollution, mine safety and fuel 

transportation etc. are less severe 

5) The unit cost of power generation by nuclear plant is lower 

6) It can be located near the load centre  

Disadvantages 

1) Radioactive waste disposal is a major problem 

2) It is used only as a base load plant 

3) Radioactive emission is harmful to operating staff 

4) It requires more cooling water 

5) Danger of nuclear activity 
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X(b)                                                   WIND POWERPLANT 

Advantages 

1) Wind energy is inexhaustible 

2) These power plants are eco-friendly 

3) Construction of wind power plant requires less time and is simpler 

4) Wind energy is free and does not need transportation 

Disadvantages 

1) High initial cost 

2) Wind power is not consistent and steady 

3) Phenomenon such as tornadoes can smash the whole plant within no time. To 

avoid this costly designs and controls are required. 

4) Cost per unit power production is high compared to other major power plants. 
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