Physics 201L

Transformers

Objective:

A voltage is applied to one of two coils (primary coil) which are located on a common iron core. The voltage induced in the second coil (secondary coil) and the current flowing in it are investigated as functions of the number of turns in the coils and of the current flowing in the primary coil.
Equipment:

Coils with 900 and 140 turns; Iron cores; Function generator; digital multi-meter (DMM); and an Oscilloscope.
Theory:

A transformer is a device that transfers electrical energy from one circuit to another. If you place two coils in close proximity and connect one of the coils to a voltage source, then this coil will be known as the primary coil. A current flowing in the primary coil creates a self flux NpΦp .The second coil which is known as the secondary coil will have its own magnetic flux NsΦs due to the field produced by the primary coil.
Np and Ns are the number of turns in the primary and secondary coils, respectively, while the flux Ф is defined as: [image: image1.png]®= [B.dA




Where B is the magnetic field and the integration is over the coil area. The flux Ф is a measure of the number of magnetic field lines crossing the coil area. 
The flux through the secondary coil depends on the orientation of the coils with respect to each other and the material that fills the space between them. That is why a ferromagnetic material inserted between the coils can enhance the flux since the atomic dipoles of this material becomes aligned with the external field. 
If an AC voltage is applied to the primary coil of the transformer, it will produce a changing magnetic flux in the iron core and will create an induced emf and consequently an AC voltage in the secondary coil. Because of the presence of the iron core, all of the magnetic field lines that leave the primary coil cross the secondary coil. Consequently, the flux in the primary coil will be equal to that in the secondary coil: Φs = Φp and Vp / Vs = Np/ Ns
Now, if the number of turns of wire in the secondary coil is greater than the number of turns in the primary coil, we end up having a step-up transformer. And if the number of turns of wire in the secondary coil is less than the number of turns in the primary coil, we end up with a step-down transformer
Note that in an ideal transformer, the power delivered to the primary coil is equal to the power delivered by the secondary. Therefore: VpIp = VsIs and Ip / Is -= Ns / Np
Procedure
Effect of coils configuration:

1) Connect the function generator output to one of the 900-turn coils (the primary coil) and set the frequency of the output signal to 150Hz sine wave.

2) Connect the output of the function generator to CH 1 of the scope. Connect the second coil to CH 2 of the scope. Adjust the MODE on the oscilloscope to chop to display the voltages across the two coils. 

3) Set the voltage on the primary coils (Vp) to 2V ( peak- to-peak).
4) Measure and record the secondary voltage when the two coils are placed in the different configurations shown in your report.
Step up/down transformers:

1) To explore a step up and a step down transformer, place the 900 and 140 turn coils in the most efficient configuration

2) Connect the frequency generator to a 900-turn coil; this is your primary coil. Also connect a DMM across each of the coils. Your DMM should be set to AC mode.

3) Switch on the function generator and set the value VP to read 2 V on the DMM. Record the value of VS that you read on the other DMM.

4) Repeat the above steps after replacing the 140-turn coil with different turn coils. Remember to adjust VP to 2 V for each measurement.
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PartI (7 pts)
Configuration1:
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                        Are at closest proximity:                                        [image: image5.png]


:  ________________
                        Are few cm apart:                                                   [image: image7.png]


:  ________________      
1- What is the effect of distance? Explain    
 Configuration2:
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: ________________                         

2- What can you deduce on the effect of orientation? Explain
Configuration3:
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with iron core:                        [image: image15.png]


: ________________
3- What is the effect of the linkage material? Explain.
Configuration4:
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:_________               

Configuration5:
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:_________               

Configuration6:
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:_________               

4- Which configuration is the most efficient? Draw the magnetic field line of this configuration to prove your point.

PartII ( 3 pts)
Record the secondary voltages of the following step up/down transformers.

	Prim-sec
	Vp
	Vs
	Vs/Vp
	Ns/NP
	(Vs/Vp)/ (Ns/NP)

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


· Comment on your results
Grade:








