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AIR COMPRESSORS 



Q.1 State various uses of compressed air 



ANS: 1. For inflating tyres and for cleaning purpose in automobiles and workshop.           2. In spray painting.           3. Supercharging of IC engine.           4. For operation of pneumatic drill, wrenches, riveting guns.           5. Starting of IC engine.           6. Construction of bridges, roads, dams, in the rock breaker.           7. In pneumatic gauges. 8.In machine tools for clamping.. Q.2  Classify air compressor:-



ANS: Q.3 Define following terms:      1.) Compression ratio.       2.) Compression capacity.       3.) Free air delivered.       4.) Swept volume. ANS:       1. Compression ratio:                                        It is ratio of discharge pressure to the inlet pressure. Since the            discharge pressure is always more than inlet pressure. Therefore  value of            compression ratio is always more  than unity.        2. Compression capacity:                                             It is rate of volume of air delivered by compressor and is            expressed in  m3 /s .        3. FAD:(Free Air Delivered)                                             It is volume delivered by the compressor when reduced to



          normal temperature and pressure condition. The capacity of a compressor is           generally given in terms of FAD.       4. Swept volume:                                            It is the volume of air sucked by the compressor during the           suction stroke or in one stroke it is compressed in  m3 NTP is                                            P = 1.0135 bar.



Q.4. Explain with sketch working of single acting single stage



 reciprocation air compressor?



                               The principal parts of reciprocating air compressor are same as that for engine. Figure shows a simplified section of a single stage acting air compressor. Crank is coupled to prime mover or electric motor. Inlet and delivery valves are automatic in their operation.                                      They are opened and closed pressure difference on both sides of the valves and spring is provided to close valve. In case pressure is equal on both sides. In working there are two strokes, suction stroke and delivery stroke. During suction, piston moves downward due to which pressure in cylinder falls below atmospheric pressure and the inlet valve is opened automatically. Air is taken in during stroke. In delivery stroke piston moves inward with compression of air in cylinder. Both the inlet and delivery valves are closed and comp. proceeds. At end of compression stroke, pressure. The high pressure force overcomes the spring tension on delivery valve. Valve open and air is discharged to the receiver. The receiver is a vessel which acts as storage tank. Q.4 Explain with neat sketch two stage compression with intercooler. Show how work       is saved. ANS:-



Air is sucked at atmospheric pressure in L.P cylinder at P1, during suction stroke. Then it is compressed polytropically along 1 to 2. From condition 2 it is delivered to an inter-cooler where heat from the air is rejected to the cooling water at const. pressure P2. If air is cooled to intake temperature of L.P, it is called as perfect cooling. This cooled air is admitted into HP cylinder. In HP stage it is compressed polytropically along curve 2’ to 3,  and delivered to receiver at constant pressure P3. 1-2 : compression in stage1 2-2’ : intercooling 2’-3 : compression in stage 2



Q.5 State necessity of multistage compressor and advantages of multi staging   compressor. ANS:-  Need of multistaging:           1. As the pressure ratio P2/P1 increases it causes increase in work as well as size of cylinder.            2. As the temperature at suction increases the work required further goes increasing. To avoid it, the compression is carried out in two or more stages to reduce work  required as well as weight of compressor.            Advantages:           1. Volumetric efficiency increases as a result of lower delivery pressure in the LP cylinder.            2. As the compression being approximated is isothermal the power required to drive   compressor is less.            3. Better mechanical balance and uniform torque also reduces size of flywheel.            4. Max. temp. in the cycle is reduced thus the difficulty in lubrication is less.            5. Reduce leakage loss owing to reduce the pressure difference on idle sides of  piston            6. Reduced weight of cylinder            7. Reduced work is required.            Disadvantages:           1. It requires more number of cylinders.            2. Arrangement of intercooler is required to be done.            3. It is required to maintain ideal intercooler pressure to reduce work.            4. System becomes complicated and costly.



Q.6 What are various methods to improve efficiency of compressor? ANS: Methods to improve efficiency:         1. Carrying out compression in two or more stages.          2. Providing cooling jackets around cylinder.          3. Spraying water during compression.          4. Providing intercooler between stages. Q.7 Classify rotary air compressors. ANS:-



Q.8 Compare reciprocating and rotary compressor ANS: Reciprocating compressor



Rotary compressor



1. It works on positive displacement principle .



1. It works on rotodynamic(non- positive     displacement) principle.



2. Delivery of air is intermittent (not    continuous)



2. Delivery of air is continuous.



3. Flow rate of air is low



3. Flow rate of air is high



4. Speed of compressor is low



4. Speed of compressor is high.



5. Use- It is used for small quantity high pressure air



5. It is used for large quantity low press.air



6. More noise and vibration



6. Less noise and vibration



7. Pressure ratio is high



7. Pressure ratio is low



8. ex .reciprocating air comp



8. ex.roots blower , vane pump, centrifugal compressor



Q.9 Explain vane type compressor. ANS:



It consist of a rotor which is fitted eccentrically inside a casing. The rotor has slots         provided in it which carries vares. The vane has spring fitted on bottom of vane which         maintains contact between vanes and casing. There may 4 to 12 vanes depending upon design.  As the rotor starts rotating. The area between vanes and casing is filled with air. This air is carried away to delivery port. During this pressure of air goes on increasing gradually and air is finally delivered to  delivered port. This compressor is positive displacement type compressor



Q.10 Explain roots blower. ANS:-



It consists of two rotors driven externally, one of the rotor is connected to the            drive and second one is gear driven from the first. The rotors have got two or three            lobes having epicycloides, hypocycloids or involutes profile. The high pressure delivery            side is sealed from low pressure.  A very small clearance is maintained between  surface to prevent wear. Air leakage through clearance decreases the efficiency of rotor blower.  As the rotor starts rotating it traps the volume of air between lobe and casing which  is delivered to high pressure side. The total volume delivered per revolution is twice the volume trapped by each rotor.



Q.11 Explain centrifugal compressor: ANS:



It is consists of rotating member known as impeller wheel which is mounted on           steel shaft and enclosed in C.I causing. Impeller wheel has blades mounted radially on           it. After impeller there is a diffuser ring which converts K.E. into pressure. After           diffuser the air passes through volute casing where cross sectional area goes on           increasing gradually. As the impeller starts rotating at high speed the air undergoes centrifugal           action and accelerated to high velocity. The air is then retarded in diffuser ring.           In diffuser its K.E. is partly converted into pressure. Further air passes through volute           causing.Where its velocity is further reduced and pressure is increased. Air is           finally discharged to deliver tank. Advantages:1. Can handle very large volume of air 2. Efficiency is high. 3. Has no reciprocating ports so has no problem of balancing.



Disadvantages:1. Multi Staying is difficult. 2. Pressure ratio is small. Q.12 Explain screw type compressor. ANS: It is positive displacement compressor which consists of two mutually engaged        helical grooved rotor. The male rotor is given the input power and female rotor is driven        by male rotor. Rotor continues to rotate, the air is moved axially and get compressed        as lobe space goes on decreasing, compressed air continues discharge port is reached       Advantages:      1. High volumetric efficiency.       2. Uniform and continuous air flow.       3. Absence of suction and discharge valve.   Disadvantages:     1. High initial cost.      2. Large space required.      3. Difficult to manufacture.
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Valve open and air is discharged to the receiver. ... receiver at constant pressure P3. .... Rotor continues to rotate, the air is moved axially and get compressed. 
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