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Steam Boilers: 

Introduction to Steam Boiler: 

High-pressure steam is a working fluid of steam prime movers such as reciprocating steam engines and 

steam turbines. Various types of fossil fuels may be used to liberate heat after combustion. Fossil fuels are 

the main source of heat energy for the generation of steam in a boiler. 

In general, a boiler is said to be a closed vessel in which steam is produced at high pressure and 

temperature from water by the combustion of fuel. According to IBR (Indian Boiler Regulations), “boiler 

is any closed vessel exceeding 22.75 liters in capacity which is expressly used for generating steam under 

pressure and includes mountings or other fittings attached to it, which is wholly or partly under pressure 

when steam is shut off.” 

The steam generated is used for the following purposes: 

(a) For generating power in thermal power plant 

(b) For heating a building in cold weather 

(c) For process work in industries 

In steam power plants, steam is used to run steam turbine coupled with a generator to generate electrical 

energy. The high-temperature steam is used for the purpose of heating rooms in cold climate. As a 

process steam, it is used in textile industries. It is also used in paper mills and chemical industries. 

The main function of a steam boiler is to supply steam at almost constant pressure as desired with its 

possibly in three qualities: wet steam or dry saturated steam or superheated steam. Superheated steam is 

the best amongst the three categories. The steam is essentially supplied at constant pressure by 

maintaining the rate of steam generation and supply of feed water. This way the water level inside the 

vessel is maintained constant. 

Classification of Steam Boiler: 

A boiler may be classified as follows: 

(i) Fire tube and water tube boilers 

(ii) High-, medium-, and low-pressure boilers 

(iii) Natural and forced circulation boilers 

(iv) Single tube and multi tube boilers 

(v) Stationary and portable boilers 

(vi) Coal-, oil-, and gas-fired boilers 

(vii) Externally fired and internally fired boilers 

(i) Fire Tube and Water Tube Boilers: 

In the fire tube boilers, the hot gases produced after the combustion of fuel pass through the tubes and the 

water surrounds these tubes. In the water tube boilers, water flows inside tubes and gas remains outside 

these tubes (Fig. 3.1). 
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A comparison between fire tube and water tube boilers is as follows: 

Fire Tube Boiler: 

(a) Hot gases formed after the combustion of fuel flow through tubes and water surrounds these tubes. 

(b) Internally fired. 

(c) Working pressure limited to 20 bars. 

(d) Steam generation rate is lower. 

(e) For a given power, it occupies large floor area. 

(f) Not suitable for large power plants. 

(g) It carries lot of risk on less working pressure. 

(h) Different parts cannot be separated easily, hence it becomes difficult to transport. 

(i) Water treatment is not necessary. 

(j) Parts are not so accessible for cleaning and inspection. 

Water Tube Boiler: 

(a) Water flows inside the tubes and gas surrounds these tubes. 

(b) Externally fired. 

(c) Working pressure may be as high as 150 bars. 

(d) Steam generation rate is higher. 

(e) For a given power, it occupies lesser floor area. 

(f) Suitable for large power plants 

(g) Less risk on explosion due to high working pressure. 
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(h) Each and every part can be separated easily, so transportation is easier. 

(i) In this boiler, water treatment is necessary. 

(j) Parts are easily accessible for inspection. 

(ii) High-, Medium-, and Low-Pressure Boilers: 

(a) High-Pressure Boilers: 

The boiler which produces steam of more than 70 bar of pressure is known as high-pressure boiler. The 

efficiency of fire tube boilers has been found quite low. The generation of steam at high pressure and high 

temperature is not possible in a fire tube boiler. 

The high rate of steam generation as demanded by the thermal power plants is also not possible in fire 

tube boiler. Only water tube boilers have been developed which can work as high-pressure boilers and 

have been found more suitable for thermal power plants. 

The conventional water tube boilers such as Babcock and Wilcox water boilers even though can generate 

steam at high pressure with high steam generation rate, they have been found unsuitable. Babcock and 

Wilcox water boilers have undergone a vast change to generate high-pressure steam at a high rate of 

steam generation. The preheating of air by the incorporation of air preheater in the plant feed water 

heating by economizer by transferring the heat of flue gas. 

These equipments are installed in the flow path of flue gases which are at high temperature. Thus, there is 

a recovery of waste heat. Further, regenerative feed heating is used by extracting some quantity of steam 

from the stages of turbine and getting this utilized for heating the feed water before fed to the boiler. 

There are other steps in this field. 

Improvement in furnace design making furnace structure with water wall and replacing the conventional 

system of making furnace wall by fire bricks structures are another changes. The boiler tubes, or so-called 

water tubes, are embedded on cast iron plates in such a manner that these water tubes form the 

evaporative part of the boiler. In case of a pulverized fuel firing system, closely spaced water tubes 

furnace wall have been found very suitable and popular. 

The use of super heater and pulverized coal firing; the supply of the powdered coal by pulverized coal 

burner; and the method to supply the same in a proper method are the three steps for improving the 

overall performance of the boiler. 

(c) Medium-Pressure Boilers: 

The boiler which produces steam between 20 and 70 bars is known as medium-pressure boiler. 

(d) Low-Pressure Boilers: 

The boiler which produces steam of less than 20 bars is known as low-pressure boiler. 

(iii) Natural and Forced Circulation Boiler: 

Natural Circulation Boiler: 

All conventional boilers, generally low-pressure boilers, in which the circulation of water is done by 

thermo-symphonic method, are known as natural circulation boilers (Fig. 3.2). In natural circulation 
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boiler, the circulation of water takes place due to natural convection current and density variation of fluid 

by the application of heat, i.e., thermo-siphon. 

 

This is based on the principle that the density of water is more than steam and as such requires a boiler 

drum. The method is effective only up to a pressure less than 20 bar. After this pressure, the difference in 

density of water and steam becomes less and so this system fails to work. 

Forced Circulation: 

In forced circulation type boilers, the circulation of water inside the tube is done by a forced circulating 

pump. Water is forced inside the tube by mechanical means. This method is applicable in high-capacity 

water tube boilers. 

(iv) Single Tube and Multi Tube Boilers: 

The fire tube boilers may have single or multi tubes. Lancashire boiler is a fire tube boiler with a single 

tube in which hot gases move. Cochran boiler is a fire tube boiler called as multi tube boiler because it 

has large number of fire tubes. 

(v) Stationary and Portable Boilers: 

http://www.engineeringenotes.com/wp-content/uploads/2018/01/clip_image004-44.jpg
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Stationary boilers are used for power plants where the boilers are installed permanently and cannot be 

moved. Locomotive boilers are called portable or mobile boilers. 

(vi) Coal-, Oil-, and Gas-Fired Boilers: 

Three types of fuel are used in steam boilers: 

(a) Coal in solid form, 

(b) Crude oil products in liquid form, and 

(c) Gaseous form. 

Coal is the most widely used fuels. This is the cheapest fuel and easy to handle. Coal in lumps is handled 

by a stoker which requires a grate at the bottom of the furnace to hold fuels. Most modern boilers use 

powdered coal known as pulverized coal that enters the furnace of the boiler through burners. 

There are two types of liquid fuels used in the form of oils and are cheaper, (a) LDO, light diesel oil and 

(b) HSD, high stokes diesel. LDO is also called furnace oil. In using oil as a fuel, the oil burner breaks the 

fuel oil into minute droplets and mixes with air used for combustion. Gaseous fuels which are available in 

oil fields are used in boilers and are handled by burners. They have limited scope. 

(vii) Externally Fired and Internally Fired Boilers: 

Externally fired boiler is one in which the combustion of fuel takes place outside the shell and hot gases 

formed enter the space to heat up the tube surface such as Babcock and Wilcox water tube boilers. 

Internally fired boiler is the one in which the furnace is located inside the boiler shell itself such as 

Cochran and Lancashire fire tube boilers. 

Selection of Steam Boiler: 

The following factors may be considered for selecting a boiler: 

i. Working pressure and the quality of steam required, i.e., whether wet or dry, saturated or superheated 

steam 

ii. Rate of steam generation 

iii. Heating surface available 

iv. Floor area availability 

v. Ease in repair and inspection 

vi. Initial cost of installation 

vii. Facilities in erection 

viii. Availability of fuel and water 

ix. Operating cost 

x. Maintenance costs 

Essentials of a Good Steam Boiler: 

A good boiler must possess the following features: 

i. The boiler should be capable of producing large quantity of steam of the required quality. 

ii. The steam must be generated at minimum cost. 
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iii. The rate of steam generation must match with the requirement. 

iv. Boiler should be reliable in operation. 

v. It must occupy less floor area. 

vi. It must be compact. 

vii. It must be started quickly. 

viii. The transportation of boiler can be easily done without much difficulty. 

ix. Construction should be so simple and well-designed that the repair and inspection can be done easily. 

Accessories of Steam Boiler: 

Boiler accessories are auxiliary systems in boiler installation for the proper functioning and increase of 

the thermal efficiency of the boiler. 

The essential boiler accessories are as follows: 

(a) Economizer 

(b) Air preheater 

(c) Superheater 

(d) Feed pump 

(e) Injector 

(f) Steam separator 

(g) Steam trap 

(a) Economizer: 

The purpose of economizer is to heat the feed water by the direct use of the heat of flue gas discharged to 

the atmosphere through chimney. The economizer reduces the temperature of flue gas. The feed water 

temperature is increased substantially. 

Thus, there is a saving in heat. The boiler efficiency is increased substantially. The economizer is placed 

in the path of the exit gas nearer to the boiler. Next to it, another accessory, i.e., air preheater, will be 

installed in the passage. The economizer setup is shown in Fig. 3.13. 
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(b) Air Preheater: 

The purpose of air preheater is to heat the air before it is supplied to the furnace of the boiler for 

combustion by the use of heat of flue gas. Supply of the preheated air into the furnace produces high 

furnace temperature and accelerates the combustion of fuel. Since the heat of the exit gases cannot be 

fully utilized through the economizer, the air preheater is employed to recover some of the heat escaping 

in these gases. The thermal efficiency of the plant will be increased. The air preheater is installed in 

between the economizer and the chimney. 

Two major types of air preheaters are: 

(a) Regenerative-type air preheater (Fig. 3.14) and 

(b) Recuperative-type air preheater (Fig. 3.15). 

 

 

http://www.engineeringenotes.com/wp-content/uploads/2018/01/clip_image008-30.jpg
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(c) Superheaters: 

Superheaters are used in the boiler installation to increase the temperature of steam above the saturation 

temperature. Superheated steam is characterized by the temperature of its vapors which is increased above 

the boiling point at that pressure. To achieve this, the steam is allowed to pass through a bank of tubes 

called superheater tubes exposed to the flue gas. 

The heat absorbed from the furnace radiation or combustion of hot gases first evaporates the moisture 

carried over with the steam and then superheats the steam to the desired temperature. Superheating the 

steam raises the overall efficiency of the plant. Superheated steam is absolutely essential for steam power 

plant. 

The following are the advantages of superheated steam: 

(a) It reduces the losses due to condensation in pipes, steam engine cylinder, and steam turbine casing. 

(b) It eliminates the possibilities of the turbine blades getting eroded due to the presence of condensate in 

the last stages of the turbine. 

(d) Feed Pump: 

A feed pump is a device to supply feed water with high pressure into the boiler for the generation of 

steam. The pressure created by the pump may be 6-10% more than the boiler steam pressure. 

There are two types of pumps which are in common practice: 

(a) Reciprocating pump and 

(b) Centrifugal pump. 

(e) Injector: 

Injector is a device to supply feed water to the boiler by the direct use of steam already generated by the 

boiler. It can be used only when the boiler is in operation. It is installed in the feed lines. It is installed 

very close to the steam turbine in the main pipe lines. 

 

http://www.engineeringenotes.com/wp-content/uploads/2018/01/clip_image012-19.jpg
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(f) Steam Separator: 

A steam separator is used to separate the water particle from the steam flowing in the steam pipe. The 

efficiency of steam power plant is higher with the use of superheated steam. This is to make steam dry by 

separating condensate. 

(g) Steam Trap: 

When the steam flows inside the steam pipe, the condensation of steam becomes inevitable due to the loss 

of heat. The purpose of the steam trap is to drain off the condensate collected in the steam pipe. 

Steam Turbines: 

Introduction to Steam Turbines: 

A steam turbine is a form of prime mover in which the energy available with high-pressure steam is 

converted into mechanical power directly in the form of rotary motion. The operation of steam turbine 

depends on the dynamic action of steam expanded through nozzle. The steam turbine develops power 

from the change of momentum of steam jet while passing over a smooth vane or blade (Fig. 4.3). 

 

High-pressure steam from boiler is expanded in a nozzle (Fig. 4.4). It is well known that nozzles are used 

to convert pressure energy into kinetic energy. The enthalpy of steam is first converted into kinetic energy 

in the nozzle or blade passage. The high-velocity steam produced by the nozzle flows over the curved 

vane or curved blade, thereby gaining a change in momentum. 

 

http://www.engineeringenotes.com/wp-content/uploads/2018/01/clip_image002-65.jpg
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Figure 4.5 is the projected view of a set of two nozzles mounted by the side of a rotor mounted with a 

number of blades. They are separated by a gap of 5 mm. The flow of steam and the motion of blades have 

been shown in Fig. 4.5. 

 

The force produced by the change in momentum is known as impulsive force which tries to push the 

blade in forward direction, but the blades are not free to move. They are fixed on wheel or rotor. If a 

certain number of blades are fixed on the periphery of the rotor and the steam jet is allowed to pass 

through it, the rotor will start rotating. 

The rotor of the turbine is mounted on the shaft and supported by bearing. Thus, the shaft starts rotating 

(Fig. 4.6). A steam turbine is mainly used to drive electrical generator in thermal power plants to generate 

electrical energy. 

Parts of Steam Turbine: 

The main parts of steam turbines are – nozzles, wheel or rotor, vanes or blades, and casing. 

 

i. Nozzle: 

A high-pressure steam from the boiler enters into the convergent divergent nozzle attached with the 

casing of the turbine. The expansion of steam takes place through the nozzle. A high-pressure and 

relatively low-velocity steam is available at the entrance of the nozzle. The pressure at the exit of the 

http://www.engineeringenotes.com/wp-content/uploads/2018/01/clip_image006-44.jpg
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nozzle is found very less due to the expansion of steam. A high-velocity jet of steam is produced at the 

exit section. 

ii. Rotor: 

It is a wheel mounted on a shaft. The rotor is mounted on the bearing to have smooth and effective 

rotation. The blades are erected on the entire circumference of the rotor. A rotor fitted with blades has 

been shown in Fig. 4.7. In actual practice the blades are shrouded from the top which has not been shown 

in the figure. It is provided to keep the blades in their position without deflecting them by the thrush given 

by high-pressure steam and also the steam flowing in blade channel will not be allowed to leave from the 

top due to centrifugal fujal action. 

 

iii. Blades: 

On the entire periphery of the rotor, a large number of blades are erected. Two conjugative blades form a 

blade passage through which a jet of steam at high kinetic energy impinges on the blade surface into the 

blade passage. 

A change in the momentum is experienced by the flow of steam, which results in tangential force on the 

blade. The blade starts moving, but it is not free to move because it is fixed on the rotor. So, the rotor 

starts rotating. The surface of the blades is made very smooth to minimize the blade friction loss (Fig. 

4.8). 

 

iv. Casing of Turbine: 

http://www.engineeringenotes.com/wp-content/uploads/2018/01/clip_image010-27.jpg
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It is an enclosure which covers the rotor as well as blades assembly. The nozzle is attached with casing. 

The casing is kept separate from the rotor by placing some kind of packing or oil seal to run the shaft 

freely and to prevent leakage. 

Classification of Steam Turbine: 

The classification of steam turbine is given in Fig. 4.9. The most important common divisions are with 

respect to the dynamic action of the steam. A steam turbine is mostly a case of axial flow. 

 

I. Impulse Turbine: 

i. Simple Impulse Turbine (De Laval Turbine): 

A simple impulse turbine or single-stage impulse turbine is suitable for low-pressure steam. An impulse 

turbine is a type of turbine in which the pressure drop takes place only in the nozzle. The pressure remains 

constant throughout while flowing over the moving blades. In this case, the high-pressure steam is 

initially expanded in a nozzle or a set of nozzles which is placed by the side of rotor leaving some gap of 

about 5-6 mm. 

As the steam flows through the nozzle, pressure falls from steam chest pressure to condenser pressure in 

the case of condensing type or atmospheric pressure in the case of non-condensing type of plant. Due to 

pressure drop, a high velocity is obtained at the outlet of the nozzle. The steam at this high kinetic energy 

flows over the blade channel and then it is discharged from the turbine. 

It is evident that if the initial pressure of steam is very high, the kinetic energy obtained at the exit of the 

nozzle is very high and hence the velocity of steam leaving the moving blade is high in proportion to the 

maximum velocity of steam when leaving nozzle. The loss of kinetic energy at the exit is known as 

leaving loss. The velocity of steam at the exit is known as lost velocity. 

In the beginning, the simplest form of turbine was developed which was known as De Laval turbine. In 

this turbine, the exit velocity or leaving velocity or lost velocity was about 4-5% of the nozzle outlet 

velocity. In addition to this, since all the kinetic energy was to be utilized by one row of moving blade 

only, the revolution of the rotor could be expected about 20,000 rpm. 

http://www.engineeringenotes.com/wp-content/uploads/2018/01/clip_image014-20.jpg
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Such a high revolution was rather unmanageable with balancing point of view. However, the rotor speed 

could be reduced by the method of compounding. The compounding of turbine was done to reduce the 

rotor speed. Figure 4.10(a) shows the diagrammatic representation of a simple impulse turbine in which 

large number of blades is fitted on the circumference of a wheel, called rotor. 

 

Figures 4.10(a) and 4.10(b) show the representation of an impulse turbine. The top portion shows the 

nozzle and blades, and the lower portion shows the variation of the pressure and velocity of steam as it 

flows over the nozzle as well as blade channel. Since the expansion of steam takes place only in the 

nozzle, the pressure drop is represented by the curve PQ by dotted line. 

As there is no change in the pressure of steam while passing over the row of blade, the pressure is shown 

by the horizontal line QR. Since the velocity of steam increases due to expansion in the nozzle, an 

increase in velocity is represented by AB by a full line. As some of the kinetic energy is utilized as it 

flows over the moving blade, the steam comes out at less velocity represented by the line BC. 

ii. Compounded Steam Turbines: 

Due to advancement in technological ability, the trend is to generate steam at high pressure and 

temperature, as high as 100-150 bar pressure and about 550°C super heat. For obtaining maximum 

thermal efficiency, the total pressure drop from boiler to condenser pressure must be completely 

converted into kinetic energy. 

If the entire pressure drop from high to low pressure takes place only in one set of nozzles, then the 

turbine rotor rotates at a very high speed in order of about 20,000 rpm. Such a high revolution of turbine 

rotor is not useful for practical purposes. It poses a number of technical problems such as structural failure 

http://www.engineeringenotes.com/wp-content/uploads/2018/01/clip_image016-19.jpg
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due to high centrifugal stress developed, increase in vibration, excessive noise produced, and overheating 

of bearings. 

The high speed will require a reduction gear to couple with generator. In addition to this, the lost velocity 

at the discharge point is very high. It is about 5-6% of the initial velocity. This gives rise to a great loss. 

Therefore, the expansion of steam is carried out in several stages instead of a single stage. The successful 

utilization of total available energy can be done by compounding. 

The different types of compounded steam turbines are as follows: 

(a) Velocity-compounded turbines 

(b) Pressure-compounded turbines 

(c) Pressure-and-velocity-compounded turbines 

a. Velocity-Compounded Turbines (Curtis): 

A velocity-compounded turbine is shown in Fig. 4.11. In this case there is one set of nozzles and two or 

more rows of moving blades arranged in series. In between two rows of moving blades, one set of guide 

blades which is fixed and hung from the casing of turbine is arranged in a suitable manner. 

 

The placement of the blades in fixed row is just the reverse of moving blades rows. The steam is 

expanded in nozzle from boiler pressure down to condenser pressure. The high-velocity jet of steam 

coming out from nozzle is passed onto the first row of moving blades where it produces a change of 

momentum. 

The kinetic energy gained in nozzle is utilized in the stages of moving rows and finally the steam is 

exhausted from the first row at comparatively less kinetic energy but in reverse direction. The steam then 

enters the first row of fixed blades and is redirected by changing direction to the second row of moving. 

This way the expansion is continued till total kinetic energy is fully absorbed. A turbine working on this 

principle is known as velocity-compounded steam turbine. 

http://www.engineeringenotes.com/wp-content/uploads/2018/01/clip_image018-18.jpg
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b. Pressure-Compounded Turbines (Rateau): 

Pressure-compounded impulse turbine is one in which a number of simple impulse turbines are arranged 

in series and placed on a common shaft. In this case, a row of fixed nozzles is placed at the entry of each 

row of moving blades, i.e., this comprises alternate rows of fixed nozzles and moving row of blades in 

series. 

The total pressure drop from high pressure to exhaust pressure is split into series of smaller pressure drop 

to take place in different stages in series. Each set combining one row of fixed and one row of moving 

blade is known as one stage. High-pressure steam is expanded in the first row of fixed nozzles of the first 

stage with a small pressure drop. 

Due to small pressure drop, less kinetic energy is available at the exit of first row of fixed nozzles. The 

steam with small kinetic energy enters to the first row of moving blades where it undergoes a change of 

momentum and the kinetic energy is absorbed. The pressure remains the same while flowing in the first 

row of moving blades. 

The steam from first stage then enters to the second stage where there is further small pressure drop and 

increase in the kinetic energy which is again absorbed. This will continue till the steam pressure becomes 

equal to the exhaust pressure. 

c. Pressure-and-Velocity-Compounded Turbines: 

Such turbines are the combination of pressure and velocity compounding. If the pressure range is very 

large, this arrangement is very much suitable. As we know, a two-row velocity-compounded turbine is 

more efficient than a three-stage velocity-compounded turbine. But the construction of two-row velocity-

compounded turbine possesses some difficulties as it increases the velocity per blade. 

Hence, the total pressure drop of steam from boiler pressure to exhaust pressure would split up in two and 

three steps, as done in pressure compounding, and the kinetic energy gained in each step is absorbed 

completely in two moving wheels before the next pressure drop occurs. 

In a two-step pressure-and- velocity-compounded turbine, the first pressure drop occurs in the first set of 

nozzles, the gain in kinetic energy is utilized completely in two rows of moving blades before the second 

pressure drop occurs in second set of nozzles, and the kinetic energy gained is again utilized in two rows 

of moving blades successively. 

II. Reaction Turbine: 

In principle, pure reaction turbine has no meaning with steam as a working fluid. It is actually with a joint 

application of impulse and reaction. In this type of turbine, the high-pressure steam is not expanded 

initially in the nozzle only, as in the case of impulse turbine, but the expansion of steam takes place in 

moving blade row also. 

The moving blade also acts as nozzle. The shape of the blade is so well-designed (known as aerofoil 

section blade) that the blade channel formed between two consecutive blades acts as a nozzle and forms a 
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narrow passage at the exit. At the exit of the nozzle, steam will possess both pressure as well as kinetic 

energy. 

The steam which possesses some pressure energy gets further expanded while passing over in blade 

channel and hence further increase of kinetic energy is obtained. Hence, a gradual pressure drop takes 

place continuously over the nozzle and moving blades. The increase in the velocity of steam flowing over 

the blade passage develops an opposite reaction. 

The opposite reaction force acting on the blade forms a propulsive force. In addition to this propulsive 

force, there is also a change in momentum due to change in velocity. This causes an impulsive force on 

the moving blade. Thus, the net force on moving blade in reaction turbine is the resultant of reaction force 

and the impulsive force as shown by the force diagram shown in Fig. 4.12. 

 

Figure 4.13 shows a four-stage reaction turbine. The actual reaction turbine (Fig. 4.13), also called 

impulse reaction turbine, consists of a number of rows of moving blades fitted on a single rotor. The fixed 

blade ring is hung from the casing of the turbine between the two rows of moving blade. The blade of 

fixed row is placed just reverse to the blade of moving row. The high-pressure steam passing in the first 

row of fixed blade undergoes a small drop in pressure causing the increase of velocity of the steam. 

http://www.engineeringenotes.com/wp-content/uploads/2018/01/clip_image020-14.jpg
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It then enters the first row of moving blades where it suffers further drop in pressure and the kinetic 

energy is converted into mechanical energy in terms of the rotation of rotors. Thus, the velocity of steam 

decreases. This continues in the further rows of moving and fixed blades till the pressure of steam is 

completely reduced. The variation of pressure and velocity has been shown in Fig. 4.14. 

 

 

http://www.engineeringenotes.com/wp-content/uploads/2018/01/clip_image022-11.jpg
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Comparison of Impulse and Reaction Turbine: 

Impulse Turbine: 

i. Pressure drop takes place only in the nozzle and not in the moving blade. The pressure remains constant 

in the moving blade row. 

ii. The area of blade channel at entrance and exit is same. 

iii. Symmetrical profile type blades are used in impulse turbine which provides a uniform section. 

Impulse turbine may be either partial admission or full admission. 

iv. This occupies less space for the same power. 

v. Not much power can be developed. 

vi. Efficiency is found low. 

vii. Suitable for small power generation. 

viii. High rotor speed requires compounding of turbine. 

Reaction Turbine: 

i. Pressure drop takes place in the fixed blade (nozzle) as well as in the moving blade row also. 

ii. The area of blade channel at the exit is made narrow. It is of convergent type. 

iii. Aerofoil types of blades are used in reaction turbine. Reaction turbine is always full admission turbine. 

iv. This occupies more space for the same power. 

v. Much power can be developed. 

vi. High efficiency can be achieved. 

Vii. Suitable for medium and high power generation. 

viii. The speed is relatively low and hence no compounding is required. 

Advantages of Steam Turbine over Steam Engines: 

(a) The thermal efficiency of a steam turbine plant is higher. 

(b) Steam turbines are highly simplified in construction and operation. 

(c) Condensate can be directly used in boilers. 

(d) Vibration and noise are minimized. 

(e) Balancing of rotor can be done accurately. 

(f) Much higher speed is possible. 

(g) Steam turbines are suitable for the operation with high-pressure steam. 

(h) They are well suited for large steam power plants. 

 


