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PERFORMANCE   EVALUATION OF 
TWO  STAGE  AIR  COMPRESSOR  TEST  RIG   

WITH  SWINGING FIELD MOTOR

OBJECTIVE :


To conduct a test on two cylinder Two stage air compressor and to draw graphs of isothermal efficiency and   volumetric efficiency at various delivery pressures.

DISCRIPTION :


Two stage compressor is reciprocating type driven by a prime mover AC motor through belt. The test rig consists of a base on which the tank (air reservoir) is mounted. The electrical safety valve & mechanical safety valves are provided. The suction side of low pressure cylinder is connected to the air tank with an orifice plate. The pressure drop across the orifice plate can be measured by water manometer. The out put of the motor is recorded by the swinging field arrangement. The input of the motor can be measured by an energy meter .
COMPRESSOR DETAILS & PARAMETERS :


Dia of LP Cylinder D = 70mm


Stroke                          l  = 85mm

PROCEDURE :

1. Close the outlet valve. 

2. Check the manometer connections. The manometer is filled with water up to the half level.
3. Start the compressor and note down  initial energy meter reading and spring balance reading. 

4. Read the tank pressure gauge for a particular pressure. 

5. Note down the RPM of the compressor from the digital speed indicator.

6. Note down the manometer readings. 

7. Note down the spring balance reading.

8. Note down the reading of energy meter for a given no of revolutions.

Repeat the experiment for various discharge pressures.

CALCULATIONS :
1. Actual volume  flow rate of air :

Va   =   Cd   A  VA  X 3600  m3/hr 


      =  Cd  A  
  2gha  X    3600 m3/hr
              


                  2ghw                     w






     = Cd   A      ----------  X  --------- X  3600  m3/hr 

            1000  
     a
where Cd    is co-efficient of discharge  = 0.62



    d2            

A  is Aera of orifice =    ---------   m2  

                4
d   = dia of orifice = 22 mm ( 0.022 m) 
w =  1. 283  kg/m cu (density of air )
a   =    1000 kg/ m cu  (density of water )

hw  = pressure drop across orifice plate in  mm of water
 2 . SWEPT VOLUME = Vs  (m3/hr )

               D2

  Nc  X 60
Vs =  ------------  X  L X     ---------------- in m3/hr.
                4
D is dia of piston = 70 mm  =  0.07 m

L is stroke length = 85 mm  = 0.085 m  

Nc  is speed of the compressor in RPM.
 3. VOLUMETRIC EFFICIENCY IN %
                           Va

  vol  =       --------  X 100

                          Vs
4 .  Isothermal efficiency of the compressor

                                I n  p2/p1                                                          p2                         discharge  Pressure
  iso  =     ---------------------------------                     when    ------   =   --------------------------------
                      [ n  / (n-1)] [ (p2/p1) n-1 /n  --- 1]                            p1                  inlet  Pressure
                                                                                                        for  air
5. ( i)  Out put  power of the electrical motor is given by  
                      2   Nm  X S X r

BP  =                                           X  0.736 kW       when      Nm   =   Speed of the motor,    rpm
              4500                                                                  S     =   Spring balance reading,  kgf



                                r     =   radius of the arm = 0.18m
     (ii)  Power input to the motor is found form the energy meter is provided.
6.    Readings  :  
Readings are noted in the tabular column given below.

	No
	Discharge  pressures
	 p2    =     p2  

p1                 1
	Nc
	Nm
	hw,  mm
	  vol  
	  iso  

	
	   pg
	   p2 =  pg + 1
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


7. Graphs  : 

                    
 Graphs of  Volumetric efficiency and isothermal efficiency are drawn for various discharge pressures of air form the compressor.
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