EE241 ELECTRICAL MACHINESL LAB I – EXPT 07


SWINBURNE’S TEST

AIM:

        To predetermine the efficiency of DC shunt machine when it acts as a  

        Generator and as a motor.

PRELAB:
1. What are the merits and demerits of Swinburne’s test?

2. What is the reason for the SPST switch across the ammeter connected in line?

3. Why the result of this test is only approximate?

APPARATUS REQUIRED:

	     S.No
	Name of the apparatus


	     Type
	    Range
	  Quantity

	
	
	
	
	


PRECAUTIONS:

1. The motor field rheostat should be kept at minimum resistance position.

2. SPST switch across the ammeter should be kept closed.

PROCEDURE:

1. Connections are made as per the circuit diagram.

2. Observing the precaution the DPST switch is closed and the motor is started with the help of 3-point DC starter slowly.

3. The motor field rheostat is adjusted and the motor is brought to rated speed.

4. The voltmeter and ammeter readings are noted down (after opening the SPST switch across ammeter).

5. Field rheostat is brought back to minimum position

6. Open DPST switch.

7. Disconnect and return the meters.

PROCEDURE FOR DETERMINATION OF 

ARMATURE RESISTANCE (RA):

1. Give the connections as per circuit diagram

2. Close the DPST switch 

3. By varying the load connected to the armature circuit note down the ammeter a voltmeter reading.

4. Calculate the armature resistance for each load and final value of the armature resistance is calculated by taking the average value of armature resistance calculated at different loads.
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Circuit Diagram For Determination of R

a


FORMULA USED

    Constant Losses WC  = Input Power - No load Armature copper loss 

                                      =  VIo – Ia2 X Ra






Where Ra is armature resistance  

For motor

1. Ia = IL – If
2. Armature copper loss = Ia2 Ra
3. Total loss WT = WC +Ia2 Ra
4. Input power   = V IL 

5. Efficiency % (m  = Input Power  - Total Loss

                                 -------------------------------- X 100 

                                             Input Power

For Generator

1. Ia = IL +If
2. Armature copper loss = Ia2 Ra
3. Total loss WT = WC +Ia2 Ra
4. Output power   = V IL 

5. Efficiency %(G =           Output Power  

                                 ----------------------------------  X 100 

                                  Output Power +Total loss

RESULT:

         The efficiency of the dc shunt machine was predetermined when it is running as a generator as well as a motor and the following conclusions were obtained. 

TABULAR COLUMN:

	V (volts)
	I0 (amp)
	If (amp)

	
	
	


MOTOR:

	V
	IL
	Ia=IL-If
	Ia2Ra
	Wc
	Wt=Wc+Ia2Ra
	Input

VIL
	Output


	%(

	
	
	
	
	
	
	
	
	


GENERATOR:

	IL
	Ia=IL+If
	Ia2Ra
	WC
	Wt=WC+Ia2Ra
	Output
	Input
	%(

	
	
	
	
	
	
	
	


MODEL GRAPH:


                                                                              Generator

                                                                               Motor

      %(
                                                                         

                      
        Output (watts)

CIRCUIT DIAGRAM
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