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Q 1. a) 

1) steam boiler- It is a closed vessel in which steam is produced from water by combustion of 

fuel. 

2) steam turbine- It is a device that extract thermal energy from pressurized steam and uses it to 

do mechanical work on rotating output shaft. 

3) Air Compressor- it is a machine which suck the low pressure& temp. air from atmosphere & 

compressed it to high pressure & temp air by reciprocating motion of piston or rotary motion of 

blade in casing. 

Q 1.b) 

 



 

Q 1. C) Difference between impulse & reaction turbine. 

 



 

 

Q1. d) Different power losses in turbine are as follows: 

1.Loss due to moisture. 

2.Loss due to mechanical friction 

3.loss due to radiation and convection. 

4.loss due to friction and turbulence. 

5.carry over losses. 

6.Wheel friction loss. 

7.Residual velocity loss 

Q1 . e) Fig.Cochran Boiler 

 

 

 

 

 

 

 

Q 2. A) 
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Q 2.b) Impulse turbine: 

 

Q 2. C) 

       1)compression ratio: It is defined as ratio of volume of air before compression to volume of 

air after compression. 

 Rc= Vs + Vc / Vc 

Vs=swept volume  

Vc=clearance volume 

2) Free air delivered+ it is volume of air delivered under the conditions of temp & pressure 

exiting at compressor intake i e volume of air delivered at surrounding temp and pressure. 

 



 

 

Q3 a) Reciprocating Air Compressor: 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



  Q.3. b) Babcock and Wilcox Boiler: 

Construction of Babcock and Wilcox Boiler 

 

 
 

The Babcock and Wilcox Boiler consists of  

1. Steam and water drum (boiler shell) 

2. Water tubes 

3. Uptake-header and down corner 

4. Grate 

5. Furnace 

6. Baffles 

7. Super heater 

8. Mud box 

9. Inspection door 

10. Damper 

 

Steam and water drum (boiler shell): 
One half of the drum which is horizontal is filled up with water and steam remains on the other 

half. It is about 8 meters in length and 2 meter in diameter. 

 

Water tubes: 
Water tubes are placed between the drum and furnace in an inclined position (at an angle of 10 to 

15 degree) to promote water circulation. These tubes are connected to the uptake-header and the 

down-comer as shown. 

Uptake-header and down-corner (or downtake-header) 
The drum is connected at one end to the uptake-header by short tubes and at the other end to the 

down-corner by long tubes. 

 

Grate: Coal is fed to the grate through the fire door. 

 

Furnace : Furnace is kept below the uptake-header. 
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Baffles: The fire-brick baffles, two in number, are provided to deflect the hot flue gases. 

 

Superheater: The boiler is fitted with a superheater tube which is placed just under the drum 

and above the water tubes 

 

Mud box: Mud box is provided at the bottom end of the down comer. The mud or sediments in 

the water are collected in the mud box and it is blown-off time to time by means of a blow –off 

cock. 

 

Inspection doors: Inspection doors are provided for cleaning and inspection of the boiler. 

 

Working Babcock and Wilcox Boiler: 

Coal is fed to the grate through the fire door and is burnt.  

Flow of flue gases: 

The hot flue gases rise upward and pass across the left-side portion of the water tubes. The 

baffles deflect the flue gases and hence the flue gases travel in the zig-zag manner (i.e., the hot 

gases are deflected by the baffles to move in the upward direction, then downward and again in 

the upward direction) over the water tubes and along the superheater. The flue gases finally 

escape to atmosphere through chimney. 

 

Water circulation:  

That portion of water tubes which is just above the furnace is heated comparatively at a higher 

temperature than the rest of it. Water, its density being decreased, rises into the drum through the 

uptake-header. Here the steam and water are separated in the drum. Steam being lighter is 

collected in the upper part of the drum. The water from the drum comes down through the down 

–comer into the water tubes. 

 

A continuous circulation of water from the drum to the water tubes and water tubes to the drum 

is thus maintained. The circulation of water is maintained by convective currents and is known 

as “natural circulation”. 

 

A damper is fitted as shown to regulate the flue gas outlet and hence the draught. 

 

The boiler is fitted with necessary mountings. Pressure gauge and water level indicator are 

mounted on the boiler at its left end. Steam safety valve and stop valve are mounted on the top of 

the drum. Blow-off cock is provided for the periodical removed of mud and sediments collected 

in the mud box. 

 

 

 

 

 



 

 


