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PART A 

1.  Flash point of a fuel 

 The Flash point is the minimum temperature at which the oil may be ignited OR the flash 

point is the lowest temperature at which vapours of the material will ignite when given an 

ignition source. 

2. Steam boiler 

 A Steam Boiler is usually a closed vessel made of steel. Its function is to transfer the heat 

produced by the combustion of fuels to water, and ultimately to generate steam.  

3. Forced draught cooling tower 

 Cooling tower is used to cool the hot water from the condenser by exposing it to the 

atmospheric air, so they water may be used again for circulation 

 In a Forced draught cooling tower the circulation of air is produced by means of fans placed 

at the base of the tower. 

4. Jet propulsion 

 Jet propulsion is the propulsion of an object in one direction, produced by ejecting a jet of fluid 

in the opposite direction. 

5. Nuclear fission 

 Fission is a process of splitting a heavy nucleus in to two other nuclei. 

 

 

 

PART B 

II (1) 

3 T’s OF COMBUSTION 

The factors affecting the combustion of fuel are 

 Time-For complete combustion, sufficient time should be provided. 

 Temperature high enough to ignite and maintain combustion 

 Turbulence refers proper mixing of fuel and oxygen 
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II (2)  

BOILER DRAUGHT 

 Boiler draught is the small difference of pressure between pressure of air outside and that of 

gases within a furnace. 

Natural Draught (Chimney Draught) 

 Natural draught is produced by a chimney. 

 A chimney is a vertical tall tubular structure. 

 Hot gases produced in the combustion chamber of boiler are    discharged out through this 

chimney high into atmosphere to avoid air pollution and at the same time to produce 

draught in the boiler 

 The draught produced by the chimney is due to the temperature difference and 

consequently density difference of hot gases in the chimney and cold air outside the 

chimney. 

 
Mechanical Draught or Fan Draught 

Induced Draught 

 In this method a blower is placed near the chimney base. 

 It is a centrifugal fan which sucks the burnt gases from the furnace and blows them into the 

chimney. 

 This result in pressure drops in the furnace below the atmospheric pressure. 
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Forced Draught 

 In this method, a blower is placed before the grate and air is forced into the grate through 

the closed ash pit. 

 

 
Steam Jet Draught 

 The exhaust steam from a non- condensing steam engine is discharged through a blast pipe 

placed below the chimney at high velocity. This produces a draught. 

 It is mostly used in locomotive 

 In an induced steam Jet Draught the steam jet issuing out from a nozzle is placed in the 

chimney. 

 In a forced steam jet draught, the jet is placed in an ash pit under the fire grate of the 

furnace. 

 
II (3) 

WORKING PRINCIPLE OF JET CONDENSERS 

 In jet condenser exhaust steam from the turbine and the cooling water come directly into 

contact. 

 Heat exchange takes place quickly between them by direct conduction. 

Parallel Flow Jet Condenser 

 In a parallel flow jet condenser steam and cooling water, both enter the shell at the top, mixes 

with each other, the steam gets condensed. 
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 The condensate is collected at the bottom and then it is moved into a hot well and then to 

cooling pond. 

 Air is extracted by an air pump so as to maintain required vacuum in the condenser. 

 

II (4) Gas turbine and steam turbine comparison 
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II (5) DIESEL POWER PLANT 

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

generation. 

CONSTRUCTION 

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

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

 Exhaust system: The exhaust gases from the cylinders are collected in the exhaust manifold and 

are exhausted to atmosphere well above the ground level. 

 Fuel system: This system ensures the distribution of fuel to the cylinders at the correct time and 

proper amount. 

 Cooling system: Used to cool the engine Lubrication system: Used to reduce friction, wear and 

tear of bearings and other moving parts of the engine. 

Advantages 

 It is easy to design and install diesel power plants 

 It can be quickly started up (within one minute) 

 It occupies less space  

 Capital cost is less 

 it can be located near load centre 

 No ash handing problems 

 Easy lubrication system 

Disadvantages 

 High operating cost 

 Capacity is restricted compared to thermal & hydro-electric power plants   

 High maintenance and lubrication cost 

 Noise is a major problem in diesel plant 
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II (6) 

VACUUM EFFICIENCY 

 The ratio of actual vaccum to ideal vaccum is known as vaccum efficiency. 

 

 

 

 

 Actual vacuum = (Barometric pressure - Actual condenser pressure) 

 Ideal vacuum =( Barometric pressure -  Ideal pressure) 

 Ideal pressure (Pi) is that which corresponds with condensate temperature or with the 

temperature of steam entering the condenser. 

 Ideal vacuum means the vacuum due to steam alone when air is absent.  

CONDENSER EFFICIENCY 

 It is the ratio of actual rise in temperature of cooling water to the maximum possible rise. 

Let, 

T1= Inlet temperature of cooling water 

T2= Outlet temperature of cooling water 

Ts= Saturation temperature Corresponding to condenser pressure 

 

 

 

ηCondenser = 
𝑇2−𝑇1

𝑇𝑠−𝑇1
 

ηVacuum =
𝐴𝑐𝑡𝑢𝑎𝑙 𝑣𝑎𝑐𝑐𝑢𝑚 

𝐼𝑑𝑒𝑎𝑙 𝑣𝑎𝑐𝑢𝑢𝑚
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II (7) TIDAL POWERPLANT 

 Tides can be defined as the periodic rise and fall of water in the sea. 

 The tidal energy can be extracted by utilizing the kinetic energy possessed by the moving water 

from a higher elevation to a lower elevation. 

It mainly consist of 

1) Dam: It act as a wall to form a reservoir or basin 

2) Power House: It includes generator, turbine and control devices 

3) Sluice way: It is gate controlled and is used to adjust the rate of flow of water from the sea to 

the basin during high tide and from the basin to the sea during low tide. 

 A reversible hydraulic turbine coupled to a generator is used in this type of power plant. 

 During the high tide, the water flows from the sea to the basin through the sluice way and drives 

the turbine. The turbine is coupled to the generator and electricity is produced. 

 During the low tide, the water flows back from the basin to the sea, through the sluice way and 

again drives the turbine. 

 Thus electricity is produced while water flows in both directions 

Advantages 

1) Renewable source of energy 

2) Eco-friendly and inexhaustible 

3) Requires smaller area for construction of the power plant 

4) Operation cost is low compared to conventional power plant 

Disadvantages 

1) Tidal power plant affects the marine life and interrupts the natural movement of species. 

2) Initial cost is higher 

3) Tidal power plant can only be constructed in few ocean shores and it depends on the availability of 

tides 

4) The power generation is not continuous and it depends on the occurrence of tides. 
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PART C 

UNIT 1 

III (a) 

MERITS & DEMERITS OF LIQUID FUEL OVER SOLID FUEL 

Merits 

 

 Higher calorific value. 

 Lower storage capacity required. 

 Better economy in handling. 

 Better control of consumption by using valves. 

 Better cleanliness and freedom from dust. 

 Practically no ashes. 

 Non-deterioration in storage. 

 Non-corrosion of boiler plates. 

 Higher efficiency. 
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III (b) 

De-LAVAL IMPULSE TURBINE 

 De-Laval turbine is the simplest form of a single stage impulse steam turbine. 

Main components of a De-Laval Turbine are 

(i) Nozzles (ii) runner (iii) casing 

 The runner is a circular disc mounted on a horizontal shaft. 

 Number of blades is fixed uniformly on its periphery. The blades are symmetrical curved. 

 Casing those houses the runner is an air- tight metallic chamber. 

 Nozzles are located around the inner periphery of the casing inclined at about 20° to the wheel 

tangent. 

 Steam issuing out of these nozzles strike the set of blades at a number of points. 

Working 

 Steam with high pressure energy coming from the boiler is converted into kinetic energy in the 

nozzle 

 The steam coming from the nozzle strikes rotor blades and starts rotating and converts into 

mechanical energy. 

Demerits 

 The high speed of rotation will, for mechanical reasons, such as centrifugal force, stresses etc., 

restrict the size of the wheel. 

 It also needs a reduction gear box unit when coupled to an electrical generator to run the 

machine at practical speed limits. 
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OR 

 

 

IV (a) 

COMPOUNDING OF STEAM TURBINE 

 The process of reducing turbine rotor speed is known as Compounding of steam turbine. 

1. Velocity Compounding 

2. Pressure Compounding 

3. Pressure Velocity Compounding 

1. Velocity Compounding 

 In velocity compounding turbine moving blades are fixed to the shaft and fixed blades are 

attached to the casing. 

 Initially Steam pass through the nozzle or a set of nozzles where pressure energy is converted 

into kinetic energy. 

 This high-velocity steam first enters the first ring of moving blades and kinetic energy is reduced. 

 Then it passes through the next ring of fixed blades. The fixed blades changed steam direction 

and direct to the second ring of moving blades. 

 There is no change in steam velocity when it passes over the fixed blades. 

 

mad
inpoly.

co
m

http://www.madinpoly.com/


www.madinpoly.com  

   

 

 Then steam passes through the second row of moving blades and its velocity is again reduced. 

 Then the steam is directed to third row of moving blades through the fixed blades and 

discharged in to the condenser. 

2. Pressure Compounding 

 It consists of a number of fixed nozzles which are placed between the moving blades. 

 The moving blades are keyed on a same shaft in series. 

 The steam of boiler pressure enters the first set of nozzles and some portion of pressure energy 

is converted into kinetic energy. 

 

 Then steam passes through the first set of moving blades where its pressure does not change 

but its velocity decrease. 

 After that it passes to the second set of fixed nozzles, its pressure is further reduced and 

expanded again. 

 Now steam is directed to the second set of moving blades where the velocity of steam is almost 

absorbed. 

 This method is used in RETEAU and ZOELLY TURBINE. 

3. Pressure-velocity Compounding 

 This method is the combination of both pressure and velocity compounding. 

 Here the set of nozzle rings is fixed at the beginning of each stage and pressure remaining 

constant of each stage. 

 The total pressure drop of the steam is divided into stages and velocity obtained in each stage is 

also compounded. 

 Example - CURTIS TURBINE 
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IV (b) 

REQUIREMENTS OF A GOOD FUEL 

1. A good fuel should have a low ignition point. 

2. It should have a high calorific value. 

3. It should freely burn with a high efficiency, once it is ignited. 

4. It should not produce harmful gases. 

5. It should produce least quantity of smoke and gases. 

It should be economical, easy to store and convenient for transportation. 

 

UNIT 2 

V a) 

SURFACE CONDENSERS 

 In these condensers steam and circulating water do not mix together. 

 Water is allowed to flow through tubes and steam is passed over the tubes or vice versa. 

 In either way there is an indirect contact of fluids and heat exchange takes place. 

 Condensate can be recovered and is re used as boiler feed water since it is free from impurities. 
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Down Flow Surface Condenser 

 In this condenser steam enters from the top and flows downwards over the nest of tubes in 

which cooling water is under circulation. 

 Due to this indirect contact of cooling water and steam, a heat exchange takes place and steam 

gets condensed. 

 Air extraction pump is fitted at the bottom of the condenser. It sucks out any air from within the 

condenser and creates vacuum. 

 A baffle plate separates these two halves of tubes and changes the direction of cooling water. 

V (b)  

Given 

Actual vacuum = 700 mm of Hg:  

Barometer reading = 754 mm of Hg 

T= 18°C = 18+273 = 291K 

From steam table, corresponding to 18°C, Absolute or ideal pressure of steam, Ps= 0.0206 bar = 

0.026/0.00133 = 15.5 mm of Hg  

We know that Ideal vacuum = Barometer reading - Ideal pressure 

                                                   = 754 - 15.5 = 738.5 mm of Hg  

Vacuum efficiency = 
𝐴𝑐𝑡𝑢𝑎𝑙 𝑣𝑎𝑐𝑢𝑢𝑚 

𝐼𝑑𝑒𝑎𝑙 𝑣𝑎𝑐𝑢𝑢𝑚
  

                                  = 
700  

738.5
 

                                  = 0.948 = 94.8%. 

OR 
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(VI) (a)  

CARNOT CYCLE 

1. Process 1-2 

 The saturated water at point 1 is isothermally converted into dry saturated steam, in a boiler, 

end the heat is absorbed at a constant temperature T1, and pressure P1. 

Heat absorbed during isothermal process 

Q 1-2 = (S2-S1) T2= (S2-S1) T1 ……………………… (T1 = T2 ) 

2. Process 2-3 

 The dry steam at point 2 now expands isentropically in a steam engine or turbine. 

 The pressure and temperature falls from P2, to P3, and T2, to T3, respectively. 

 Since no heat is supplied or rejected during this process, therefore there is no change of 

entropy. 

3. Process 3-4 

 The wet steam at point 3 is now isothermaly condensed in a condenser and the heat is rejected 

at a constant temperature T3, and pressure P3 

Heat rejected during isothermal compression 

Q 3-4= (S3 –S4) T3= = (S3 –S4) T4…………………………. (T3 = T4) 

w.k.t S3 = S2   :   S1=S4 

Above equation can be rearranged in to 

Q 3-4= (S2 –S1) T3= = (S2 –S1) T4 

4. Process 4-1 

 The wet steam at point 4 is finally compressed isentropically in a compressor, till it returns back 

to its original state (point 1). 

• The pressure and temperature rises from P4, to P1, and T4 to T1, respectively. 

• Since no heat is absorbed or rejected during this process, therefore entropy remains constant. This 

completes the cycle. 

Work done during the cycle = Heat absorbed - Heat rejected 
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= (S2 – S1) T1 - (S1-S1) T3 

 

Efficiency of the Carnot cycle, 
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VI (b) 

INDUCED DRAFT COOLING TOWER 

 Warm water from the condenser unit is admitted into the tower at the top section. It is sprinkled 

down in the form of broken spray. 

 Atmospheric air is sucked from the top by using a fan. 

 Fine particles of falling water come in close contact with the air drawn from atmosphere into the 

tower and water gets cooled. 

 The cooled water collected at the bottom of the tower is pumped into the inlet of condenser. 

 To prevent the escape of water particles with air, drift eliminators are provided at the top of the 

tower. 

 

 

UNIT III 

VII (a) 

HYDRO ELECTRIC POWER PLANT 

 Water from the reservoir is supplied to the turbines through penstock. 

 Gates and valves control the rate of water flow entering the turbine. 

 A storage reservoir known as surge tank is fitted to the penstock at a point near to the 

turbine. 

 It is provided to avoid the effect of water hammer in the penstock.  
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 The turbines convert then kinetic energy of flowing water into mechanical energy. 

 The mechanical energy developed by the turbine is utilized for running the electric 

generator. 

 The water after doing work on the turbine passes through the draft tube to the tail race. 

Advantages 

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

2. No fuel charges 

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 

Disadvantages 

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

 

VII (b) 

ADVANTAGES AND LIMITATIONS OF GAS TURBINE 

Advantages 

1. Gas turbine has no reciprocating parts. It is free from vibration since it develops uniform torque. 

2. Its weight per KW power is less 

3. The installation and running cost is less. 
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4. Lubrication is simpler 

5. No flywheel is required. 

6. It has much simplified cooling system.  

7. It has higher mechanical efficiency. 

8. The working pressure is relatively lower. 

9. It can be driven at a very high speed 

Limitations 

1. Thermal efficiency is less 

2. The maximum combustion pressure is less  

3. It is not possible to use closed gas turbine cycle in aeronautical engines because it requires 

cooling water for its operation. 

4. The maximum gas temperature is limited to about 75°C only. 

OR 

CLOSED CYCLE GAS TURBINE 

 In this cycle the working fluid (generally air) is confined within the plant and receives heat from 

the external source. 

 Air is first compressed adiabatically in compressor and is delivered to heating chamber. 

 Here air is heated by an external source, by a burning fuel, but without coming in direct contact 

with fuel.  

 The hot air is now expanded, adiabatically over the turbine blades producing power. 

 The expanded air is then passed through a cooling chamber where it is cooled by circulating 

water to original temperature. 

 Afterwards, air passes to compressor and the cycle is repeated. 

 Throughout the cycle of operation, air is circulated inside the plant itself and air alone circulates 

through the compressor and turbine. mad
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VIII (b) 

TURBO-PROPELLER UNIT 

 A turbo-propeller unit obtains its driving or propulsive force from the action of propeller as well 

as from the reaction of the jet of burnt gases ejecting from its rear. 

 It is also known as "turbo-prop engine. 

  Air from the atmosphere enters into the combustion chamber through a compressor and 

diffuser. 

 The air is compressed to a required pressure by using a compressor. 

 Diffuser is used to increase the pressure of incoming air into the system. 

 The combustion of fuel takes place in the combustion chamber and the products of combustion 

are forced into the gas turbine. 

 Power is developed by the turbine which drives the propeller and compressor. 

 The exhaust gases in the form of from the turbine discharged to the atmosphere through a 

nozzle and a propulsive force is obtained due to the reaction of this jet. 
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Advantages 

1. Simplicity in design 

2. Low specific weight 

3. High power for take off 

4. High propulsion efficiency at speeds below 600 km/hr. 

 
 

UNIT IV 

IX(a) 

PWR POWER PLANT 
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 The coolant in the primary circuit gets heated by absorbing the heat energy liberated in the 

reactor core due to nuclear fission. 

 The hot liquid flows to the heat exchanger via a 'pressurizer'. "Pressurizer is located in the 

primary circuit of the plant is a vessel with a heater at its bottom and water spray at its top. 

 The top of this vessel is filled with steam at primary circuit pressure. 

 In the heat exchanger the hot liquid of primary circuit transfers heat to feed water of 

secondary circuit. 

 Feed water evaporates into steam and passes into the turbine. 

 Turbine being coupled to the alternator helps generation of electric power. 

 Exhaust steam from the turbine is condensed in the steam condenser and the condensate is 

recirculates as feed water. 

Advantages of PWR 

 It makes used of single fluid coolant moderator 

 Light water used in reactor is cheap and available in plenty. 

 More compact. 

 Steam supplied to turbine is free from contamination. 

Disadvantages 

 High primary loop pressure requires strong, costly, leak proof vessel 

 Low pressure and temperature in secondary loop result in poor thermodynamic efficiency. 

 Steam produced requires superheating. 

 Use of water under pressure at high temperature creates corrosion problem. 

 

IX (b) 

GEOTHERMAL POWER PLANT 

 Hydrothermal system is the main geothermal system utilised for power generation. These are 

geothermal resources containing fluids in the form of hot water and steam. 

 The energy from these sources is extracted by drilling wells that connects the fissures. Depth of 

the well ranges1 km to 1.5 km. 

 Steam is extracted through these wells and the temperature ranges from 250°C to 300° C. 

The hot steam extracted from the well may contain corrosive gases and impurities. For getting 

pure steam, the steam extracted is passed through steam separator. 

 The pure steam obtained, flows through the turbine thus producing mechanical energy. The 

turbine is coupled to the generator and power is produced. The exhaust steam from the 

turbine is allowed to condense inside the direct contact condenser. 

mad
inpoly.

co
m

http://www.madinpoly.com/


www.madinpoly.com  

   

 

 
Advantages 

1) Geothermal energy is a renewable source of energy 

2) Geothermal power plant will not cause any pollution. 

3) Geothermal power plant does not require large areas of land and its construction is simple 

4) Because of very few moving parts used, the maintenance cost of the plant is very low 

Disadvantages 

1) Initial investment is very high 

2) This sources of energy can be utilised only from the particular locations where hot rocks are 

present inside the earth. 

3) The sources of geothermal energy can shut off without any reason 

 

OR 

X (a) 

SOLAR COOKER 

 

 It essentially consists of a rectangular enclosure insulated on the bottom and sides, having one 

or two glass covers on the top. 

 Food to be cooked is placed in shallow vessels 

 Solar radiation enters through the top and heats up the vessels. Temperature around 100°C 

can be obtained in such cookers on sunny days. 

Drawbacks 

 On cloudy days and nights food cannot be cooked. 

 They take relatively more time to cook. 

 Dishes like chapati and puri cannot be made because they require very high temperatures 
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items like meat cannot be fried. 

 
 

X (b) 

Main Products of a Reactor 

 

 Thermal energy (ie, heat) 

 Neutrons 

 Radioactive fission fragments 

 Fissionable materials 

 Gamma quantas and other radiation 

 Radio isotopes which are used for commercial purposes. 
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