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Steam Generators 



Boiler properties 

 

(i) Safety. The boiler should be safe under operating 
conditions. 

(ii) Accessibility. The various parts of the boiler 
should be accessible for repair and maintenance. 

(iii) Capacity.  Should be capable of supplying steam 
according to the requirements. 

 



(iv) Efficiency.  Should be able to absorb a maximum 
amount of heat produced due to burning of fuel in the 
furnace. 

 

(v) It should be simple in construction . 

 

(vi) Its initial cost and maintenance cost should be low. 

 

(vii) The boiler should have no joints exposed to flames. 

 

(viii) Should be capable of quick starting and loading. 

 

 



CLASSIFICATION OF BOILERS 

According to what flows in the TUBE 

 

1. Fire tube. 

2. Water tube. 

 

 



1. Fire Tube Boiler 













 





 
Advantages of Fire Tube Boilers 

(i) Low cost 

(ii) Fluctuations of steam demand can be met easily 

(iii) It is compact in size. 



2. Water Tube Boiler 











Advantages of Water Tube Boiler 

1. Generation of steam is much quicker due to small ratio 
of water content to steam content. This also helps in 
reaching the steaming temperature in short time. 

 

2. Its evaporative capacity is considerably larger and the 
steam pressure range is also high-200 bar. 

 

3. Heating surfaces are more effective as the hot gases 
travel at right angles to the direction of water flow. 



 

4. The combustion efficiency is higher because complete 
combustion of fuel is possible as the combustion space is 
much larger. 

 

5. The thermal stresses in the boiler parts are less as different 
parts of the boiler remain at uniform temperature due to 
quick circulation of water. 

 

6. The boiler can be easily transported and erected as its 
different parts can be separated. 



 

7. Damage due to the bursting of water tube is less serious. 

Therefore, water tube boilers are sometimes called safety boilers. 

 

8. All parts of the water tube boilers are easily accessible for 

cleaning, inspecting and repairing. 

 

9. The water tube boiler's furnace area can be easily altered to meet 

the fuel requirements. 

 

 



Disadvantages  

 

1. It is less suitable for impure and sedimentary water, 
as a small deposit of scale may cause the overheating 
and bursting of tube. Therefore, use of pure feed water 
is essential. 

2. They require careful attention. The maintenance costs 
are higher. 

3. Failure in feed water supply even for short period is 
liable to make the boiler over-heated. 





Departure from nucleate boiling (DNB) :The point at which the heat transfer from a fuel rod rapidly decreases 

due to the insulating effect of a steam blanket that forms on the rod surface when the temperature continues to 

increase. 

 
 



 























Air Pre-heater 

Super heater and economizers generally cannot fully extract the heat from 
flue gases. Therefore, pre-heater are employed which recover some of the 
heat in the escaping gases. The function of an air pre-heater is to extract heat 
from the flue gases and give it to the air being supplied to furnace for coal 
combustion. This raises the furnace temperature and increases the thermal 
efficiency of the plant.  

Classification  

Depending upon the method of transfer of heat from flue gases to air, air pre-
heaters are divided into the following two classes.  

• Recuperative Type 

• Regenerative Type 



• Recuperative Type 

The recuperative type air heater consists of a group of steel tubes. The 
flue gases are passed through the tubes while the air flows externally to 
the tubes. Thus heat of flue gases is transferred to air.  

 



• Regenerative Type 

The regenerative type air pre-heater consists of slowly moving drum 
made of corrugated metal plates. The flue gases flow continuously on 
one side of the drum and air on the other side. This action permits the 
transference of heat of flue gases to the air being supplied to the furnace 
for combustion. 

 





Air pre heater in TPS Muzaffargarh 

No Description Specification 

1 Type of air pre heater Regenerative type 

2 Speed of moving drum 2RPM 

3 Pressure  1250 Pascal 

4 Flue gases inlet temperature 330 C 

5 Flue gases outlet temperature 160 C 

6 Natural air inlet temperature 70 C 

7 Natural air outlet temperature 260 C 

8 Manufacturer  Techno Pron (USSR) 


