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Lesson 9: 


TRANSFORMERS
Reading passage 1:

A transformer is an electrical device that transfers energy from one circuit to another purely by magnetic coupling. Relative motion of the parts of the transformer is not required for transfer of energy. Transformers are often used to convert between high and low voltages, to change impedance, and to provide electrical isolation between circuits.
The transformer is one of the simplest of electrical devices. Its basic design, materials, and principles have changed little over the last one hundred years, yet transformer designs and materials continue to be improved. Transformers are essential in high voltage power transmission providing an economical means of transmitting power over large distances. The simplicity, reliability, and economy of conversion of voltages by transformers was the principal factor in the selection of alternating current power transmission in the "War of Currents" in the late 1880's. In electronic circuitry, new methods of circuit design have replaced some of the applications of transformers, but electronic technology has also developed new transformer designs and applications.

Transformers alone cannot do the following:

· Convert DC to AC or vice versa. 

· Change the voltage or current of DC.
· Change the AC supply frequency. 

However, transformers are components of the systems that perform all these functions.
Classifications

Transformers are adapted to numerous engineering applications and may be classified in many ways:

· By power level (from fraction of a watt to many megawatts), 

· By application (power supply, impedance matching, circuit isolation), 

· By frequency range (power, audio, RF) 

· By voltage class (a few volts to about 750 kilovolts) 

· By cooling type (air cooled, oil filled, fan cooled, water cooled, etc.) 

· By purpose (rectifier, arc furnace, amplifier output, etc.). 

· By ratio of the number of turns in the coils. 

· Reading comprehensive:

1. What is a transformer ?

2. What are the functions of  transformer ?

3. What are the applications of transformer?

· True/ False:

1. Transformers are not often used to convert between high and low voltages.


2. Transformers alone can Convert DC to AC or vice versa. 


3. Transformers alone can not change the voltage or current of DC.


4. Transformers are able to change the AC supply frequency in 



cooperation with other devices.

Reading passage 2:
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Flux coupling laws
A simple transformer consists of two electrical conductors called the primary winding and the secondary winding. If a time-varying voltage 
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is applied to the primary winding of turns, a current will flow in it producing a magnetomotive force (MMF). Just as an electromotive force (EMF) drives current around an electric circuit, so MMF drives magnetic flux through a magnetic circuit. The primary MMF produces a varying magnetic flux [image: image2.png]


in the core (shaded grey), and induces a back electromotive force (EMF) in opposition to [image: image3.png]


. In accordance with Faraday's Law, the voltage induced across the primary winding is proportional to the rate of change of flux  :

[image: image4.png]vp=Np—;




[image: image14.png]


Similarly, the voltage induced across the secondary winding is:
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With perfect flux coupling, the flux in the secondary winding will be equal to that in the primary winding, and so we can equate [image: image5.png]


and [image: image6.png]


. It thus follows that:

Hence in an ideal transformer, the ratio of the primary and secondary voltages is equal to the ratio of the number of turns in their windings, or alternatively, the voltage per turn is the same for both windings. This leads to the most common use of the transformer: to convert electrical energy at one voltage to energy at a different voltage by means of windings with different numbers of turns.

The EMF in the secondary winding, if connected to an electrical circuit, will cause current to flow in the secondary circuit. The MMF produced by current in the secondary opposes the MMF of the primary and so tends to cancel the flux in the core. Since the reduced flux reduces the EMF induced in the primary winding, increased current flows in the primary circuit. The resulting increase in MMF due to the primary current offsets the effect of the opposing secondary MMF. In this way, the electrical energy fed into the primary winding is delivered to the secondary winding.

In a practical transformer, the higher-voltage winding will have more turns,of smaller conductor cross-section, than the lower-voltage windings.

Since a DC voltage source would not give a time-varying flux in the core, no back EMF would be generated and so current flow into the transformer would be unlimited. In practice, the series resistance of the winding limits the amount of current that can flow, until the transformer either reaches thermal equilibrium or is destroyed.
The Universal EMF equation
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If the flux in the core is sinusoidal, the relationship for either winding between its number of turns, voltage, magnetic flux density and core cross-sectional area is given by the universal emf equation:

Where [image: image7.png]


is the sinusoidal root mean square voltage of the winding, [image: image8.png]


is the frequency in hertz, [image: image9.png]


is the number of turns of wire, [image: image10.png]


is the cross-sectional area of the core and [image: image11.png]


is the peak magnetic flux density in tesla. The value 4.44 collects a number of constants required by the system of units.
· Work in group of 5 students to discuss about these details as said below and then present in front of class  :
1. The structure of  transformer.
2. The operation of transformer.
3. The ideal of transformer.
4. The practical of transformer.
Reading passage 3:
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Polyphase transformers

For three-phase power, three separate single-phase transformers can be used, or all three phases can be connected to a single polyphase transformer. The three primary windings are connected together and the three secondary windings are connected together. The most common connections are Y-Δ, Δ-Y, Δ-Δ and Y-Y. 
A vector group indicates the configuration of the windings and the phase angle difference between them. If a winding is connected to earth (grounded), the earth connection point is usually the center point of a Y winding. There are many possible configurations that may involve more or fewer than six windings and various tap connections.
Current transformers
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Current transformers used as part of metering equipment for three-phase 400 ampere electricity supply.
A current transformer is designed to provide a current in its secondary which is accurately proportional to the current flowing in its primary.

Current transformers are commonly used in electricity meters to facilitate the measurement of large currents which would be difficult to measure more directly.

Care must be taken that the secondary of a current transformer is not disconnected from its load while current is flowing in the primary as in this circumstance a very high voltage would be produced across the secondary. Current transformers are often constructed with a single primary turn either as an insulated cable passing through a toroidal core, or else as a bar to which circuit conductors are connected.
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Voltage transformers

Voltage transformers (also known as potential transformers) are used in the electricity supply industry to measure accurately the voltage being supplied. They are designed to present negligible load to the voltage being measured.
Pulse transformers

A pulse transformer is a transformer that is optimised for transmitting rectangular               electrical pulses. 
RF transformers

For radio frequency use, transformers are sometimes made from configurations of transmission line, sometimes bifilar or coaxial cable, wound around ferrite cores.

Audio transformers

Traditionally, in the valve amplifier, the function of the output transformer was to convert the low alternating current music signal into a useable high-current/low-voltage level for conversion by the loudspeakers.

· Reading comprehensive:

1. What is a three phases transformer ?

2. How many types of connection are used for 3 phases 
transformer?
3. What is a current transformer ?

4. What is a voltage transformer ?

5. What is a pulse transformer ?

6. What is a audio transformer ?

7. What is a RF transformer ?

Grammar:
· Article : A  /  An

· Prepositions: up, of, with, into....etc
· Conjunctions:

· Passive voice:

· Prefix - Suffix:in, dis, un.... - ful
· If Clause – conditional sentences:

Type 1:   The verb in the If clause is in the present tense. The verb in the main clause is in the future simple.it’s does not matter which comes first.

Eg:
If the switch is on the circuit will be closed.

· Word forms :

ADJECTIVE    - 
NOUN

NOUN    - 
NOUN

Eg:
   External 
   magnet


  servo 

motor
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