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AIM 
 
To investigate the variation of output voltage and waveform with field current and speed for both an A.C and a D.C generator. 
 
INTRODUCTION 
 
A generator is an electro-mechanical device (electrical machine) which converts mechanical energy or power (𝜔𝑇) into electrical energy or power (𝐸𝐼) 
Voltage is produced by generators due to relative motion of a conductor and magnetic flux. An average value of induced voltage VI = k n Ф is obtained by applying Faradays law v = 𝑑Ф, n is 
the speed and Ф is the flux per pole which is a constant depending on machine design. Magnetic flux Ф is associated with the coil carrying the “field current”.  
 Any one conductor in the machine has an alternating voltage induced in it, one half cycle being produced as it passes a north pole and the other half cycle of opposite polarity as it passes a south pole. Frequency f ((Hz), thus depends on the speed of rotation (in rev/s) and number of pole parts p.  
 In an alternator (ac generator) the designer ensures that the arrangement of a large number of conductors in series and the shape of the magnetic circuit of the poles produce a sinusoidal voltage output with the field being provided by the rotor excited with dc current through sliprings. The large ac output power comes from permanent connections to the stator windings.  
 To obtain D.C from a generator it is necessary to reverse the connections to the conductor when it is changing from being under a north to under a south pole, and vice versa, so that the output voltage in the external circuit is always unidirectional. This is achieved by having a stationary field system, and the rotor conductors connected to a commutator (instead of sliprings in the a.c case) with it’s associated brush gear. 
 

APPARATUS 

· motor 
· Power source 
· Voltmeter 
· Ammeter 
· Cables 
 
PROCEDURE 
 
A.C experiment 
Generator was switched on and speed was locked at 1259 rpm as the current was being increased from 0.18A to 0.28A and values of generated voltage were captured and recorded in the data collection table. 
The field current was kept constant at 0.1A and speed varied from 899 rpm to  1739 rpm and the corresponding voltages were captured and recorded in the data collection tables. 
 
DC experiment 
Motor an DC generator was switched on and speed n was locked at 1259 rpm while the field current was varied from 0.06A to 0.14A and the generated voltage was recorded in the data collection. 
Field current kept constant at 0.06A and speed n varied from 899 rpm to a maximum value of 2279 rpm and the generated voltage was recorded in the data collection tables. 
 














DATA COLLECTION
1. A.C

Current =0.1A	speed=1259 rpm
	speed (rpm)
	Voltage(v)

	899
	70

	1079
	80

	1259
	100

	1439
	113

	1619
	130


	Current(A)
	Voltage(v)

	0.04
	50

	0.08
	70

	0.12
	114

	0.16
	140

	0.2
	155

	0.24
	170


	            

2.  D.C
Current=0.1A	speed=1259rpm
	Speed(rpm)
	Voltage(v)

	899
	45

	1079
	53

	1259
	62

	1439
	72

	1619
	87

	1799
	99


	Current(A)
	Voltage(v)

	0.02
	31

	0.04
	43

	0.06
	54

	0.08
	60

	0.1
	63

	0.12
	69


                


	




FOR AC

(i) when field current is constant=0.1A



(ii) when speed is =1259 rpm











FOR DC

(iii) when field current is=0.1A






(iv) when speed is =1259 rpm




DISCUSSION 
 . 
In the AC generator experiment when If (0.10A) is kept constant and the speed n varied, the voltage (Eg) increases gradually for the first two values and slanted sharply as the speed increased the motor.
 
When speed n (1259 rpm) is kept constant and the current is varied the voltage increases gradually but it was observed that the voltage produced was higher when current was varied instead of speed. 

In the DC generator experiment when If (0.1A) the voltage sharply as the speed n (rpm) is varied. When speed n=1259 (rpm) is kept constant and the field current If is slowly increased the voltage values keep increasing.  
It is observed that for both AC and DC where field current was kept constant and speed varied (increased) we got more voltage produced

CONCLUSION 
The experiment was a success as the  values of voltage were successfully recorded by varying speed and current in both the A.C and D.C generator. 
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Sign………………………………
 
 

Voltage vs current

Voltage(v)	0.02	0.04	0.06	0.08	0.1	0.12	31	43	54	60	63	69	Current(A)


Voltage(V)



Voltage vs speed

Voltage(v)	899	1079	1259	1439	1619	70	80	100	113	130	Speed(rpm)


Voltage(V)



Voltage vs current

Voltage(v)	0.04	0.08	0.12	0.16	0.2	0.24	50	70	114	140	155	170	Current(A)


Voltage(V)



Voltage vs speed

Voltage(v)	899	1079	1259	1439	1619	1799	45	53	62	72	87	99	speed(rpm)


Voltage(V)
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