PHYSICS 211L

Transformers


Date:   24/05/2007


Section:   1                 Instructor:  Ms. Sara Najm
PART I:    

Adjust Vp to 1V (peak-to-peak) for every configuration.

Using the two 400-turn coils, record the secondary voltages (peak-to-peak) when:

a)
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     Back-to-back


are closest:                  

  Vs:_0.22 V_



are 1 cm apart: 
    
    Vs:_0.12 V_






are 5 cm apart :


       
  Vs:_0.025 V 
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           90o                                     Vs:_0.03 V_
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          180o                                     Vs:_0.22 V_


b)
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      with iron core:                    Vs:_0.8 V_




Comment on the effect of 

a) Distance: when the distance between the 2 coils increases, the voltage in the secondary coil decreases and vice versa .This is due to the fact that as distance increases the amount of magnetic field lines reaching the secondary coils decreases thus the flux created in the secondary coil decreases which results in the decrease in the potential difference, i.e. voltage, across the secondary coil.
b) The core: As we have noticed, putting an iron core between the two coils resulted in the increase in the voltage across the secondary coil. This is due to the fact that the iron core concentrates the magnetic fields in the coils. Furthermore, the geometrical shape of the core affects the transfer efficiency of the magnetic flux from the primary to the secondary coil, which results in an increase in voltage across the secondary coil. In addition, upon adding the iron core, the permeability, μ, increases which leads to an increase in magnetic field which in its turn increases the flux created yielding to an increase in the voltage across the secondary coil. 
PART II:


Adjust Vp to 1V (peak-to-peak) for each configuration.

Using the two 400-turn coils, find the greatest-linkage configuration below and 

circle it .
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A) Vs: _0.08 V_
  B) Vs: _0.32 V_
   C) Vs: _0.6 V_
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                      D) Vs: _0.8 V_              E) Vs: _0.4 V_                F) Vs: _1.4 V_
Which configuration is the most efficient?  Why? (Hint: Draw field lines)

As we notice, the most efficient configuration is F. 
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PART III: 

a) Adjust Vp to about 1V p-p for every configuration, using the DMM.

Record the secondary voltages of the following step up/down transformers. 

	prim-sec
	Vp (V)
	Vs (V)
	Vs / Vp
	Ns / Np
	(Vs/Vp)/(Ns /Np)

	400-200
	1.8
	0.8
	0.44
	0.5
	0.88

	400-400
	1.8
	1.6
	0.88
	1
	0.88

	400-800
	1.8
	4
	2.22
	2
	1.11

	400-1600
	1.8
	10
	5.55
	4
	1.3875

	400-3200
	1.8
	11
	6.11
	8
	0.76375


Comment on your results

As we may notice, the ratio of Vs/Vp is approximately equal to the ratio of Ns/Np in every case. This can be explained by the following:

We have:

Vp = -Np (d(p /dt) and  Vs = -Ns (d(s /dt)
But since approximately all the magnetic field lines that leave the primary cross the primary cross the secondary coil, than:

Φs = Φp      at every instant

Therefore,

d(p /dt= d(s /dt
Vp / Vs = Ns/ Np 

b) Adjust Ip to about 10 mA for every configuration, using the DMM.

Record the secondary current in the following step up/down transformers. 

	prim-sec
	Ip (mA)
	Is (mA)
	Is  / Ip
	Np / Ns
	(Is/Ip)/(Np /Ns)

	400-200
	3.4
	5.96
	1.75
	2
	0.875

	400-400
	3.4
	2.94
	0.86
	1
	0.86

	400-800
	3.4
	1.41
	0.41
	0.5
	0.82

	400-1600
	3.4
	0.65
	0.19
	0.25
	0.76

	400-3200
	3.4
	0.27
	0.079
	0.125
	0.632


Comment on your results. 

As we may notice, the ratio of Ip / Is    is approximately equal the ratio of  Ns/ Np in every case. This can be explained by the following:

The power delivered by the first coil is equal to the flux delivered by the second coil.

We know that the power P=I x V

Pp = Ps
Vp Ip    =    Vs Is
 Ip / Is  = Ns / Np
But since, as proved previously, Vs / Vp = Ns/ Np 

Ip / Is  = Ns / Np
The results are not exactly equal. This is due to the errors in measurement and to the fact that the amount of magnetic field lines passing through the primary coil is not exactly the same as the amount of magnetic field lines passing through the secondary coil.
Part IV. DC input

Apply DC voltage across the primary coil. 

Vp:_11.2 V_
(use DMM)

Vs: _0 V_ (DMM set to read AC)    Vs: _0 V_ (DMM set to DC)

 Explain what you read.

Since the applied voltage across the primary coil is a DC voltage, then the magnetic field created by the first coil is constant. This means that the flux of the secondary coil is also constant, since in this case the variation in the flux of the secondary coil depends on the magnetic field created by the first coil, and the magnetic field is constant. The flux of the secondary coil is constant so no emf is introduced in the secondary coil since emf depends on the derivative of the magnetic flux which is zero in this case, which means that no voltage across the secondary coil. This explains the readings that where recorded.  

Grade:
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