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INTRODUCTION

The transformer is a device used for converting a low

al+err\a+ing vo|+aae to a hialn al+erna+inﬁ vol+aﬁe or

Vice-versa.

A TransfFormer bosed on the Principle of mutual induction
accorclina to this principle, the amount of mognetic Plux linked
with a coil changing, an em¥ is induced in the neiﬂhlaoring coil

A transfFormer is an electrical device which is used
For changing the AC. voltages. A transkormer is most widely
used device in both low and high current circuit. As such
tronskormers are buit in an amozing strength ok sizes. In
electronic, measurement and control circuits, transformer
size may be so small that it weight only a few tens of groms
where as in high vo|+af]e power circuits, it may weiﬁth
hundred of tones.

I a transformer, the electrical energy traonsfer
From one circuit to another circuit takes place without the

use of moving parts.

A tronstormer which increases the voltages is
coled a step-up transtormer. A transtormer which
decreases the AC. voltages s cdled a step-down
transformer.

Transformer is, therefore, an essential piece of

aPPar'aJrus both for hiﬂh and low current circuits.



OBJECTIVE

To in ve9+i5:a+e the relation between the ratio

of -
L Input and output voltage.
2. Number of turnings in - the seconclary col and

primary coi of a self made transformer.




When an altering emf. is supplied to the primary coil pipz, an
aiternating current starts fdling in . The afering current in the
primary produces a changing magnetic Flux, which induces altering
voltage in the primary as well as in the secondary. In a
good-transformer, whole' of the magnetic Hux linked with primary is
diso linked with the secondary, and then the induced em¥. induced in
each turn of the secondary is equal to that induced in each turn of
the primary. Thus it Ep and Es be the instantaneous values of the
emk’s induced in the primary and the secondary and Np and Ns are
the no. of turns of the primary secondary coils of the transformer
and

dp / dt = rate of change of Fux in each
turnofF the coil at this instant, we have

Ep = Np ddp/dt — () and

Es = -Ns ddp/dt —_— (2)

Since the above relations are true at every instant, so by divialhg 2




by | we
ge+

E
9/EP
= - Ns
/NP
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As Ep is the instantaneous value of back em#f induced in the
primary col p, so the instantaneous current in primary cai is
due to the difference (E - E; ) in the instantaneous values of
the applied and back em¥. further iF R; is the resistance o,
ppz coll then the instantaneous current Ip in the primary coi

iGgivenby
IP = E'EP/KP

E‘EP =|PKP

When the resistance of the primary is smal, Rp b can be
neglected so therefore

E-E, =OorEp-E
Thus back em# = input em#
Hence equation 3 can be written as
E- / Ep = Es / E = output em{ /input emf = N. / N, = K

Where K is constant, cdlled turn or transformation ratio.




IN A STEP-DOWN TRANSFORMER

Step Down Transformer

Primary Secondary
1000V | Ef’?gnu
> A 150 turns 10 turn&E 10 A
T Core -

2000 W 2000 W

E: <E soK < | hence N- < N-

I b = vale of primary current at the same
instant
And k = vale of secondary current at this instant,
then

Input power at the instant = Ebpb and

Output power at the same instant = Es k
IF there are no losses of power in the transformer, then
Input power = oufput powerOr
Erlp = Esk or

E;/EP = /P//s ‘—'K






IN A STEP-UP TRANSFORMER
Step Up Transformer

Primary Secondary
T .__zr"ar_-
100 ¥ _{ — B
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f‘_._._,_.r' ‘-—_____‘.‘
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E: > E so K> | hence N- > N-
A’9,I<74901P7190r'ls<lp

ie. current in 9econc/ary ic weaker wheh secondary
voHage is higher:
Hence whatever we gain in vol-l-age, we lose in current
in the same ratio

Simiarly # can be shown that in a step downh
transformer, whatever we lose in voltage, we gain in
current in the same ratio.



Thus a step up transformer in redlity steps down the
current & a step down Hransformer steps up the
c_urren-l-.



EFFICIENCY

EH:iciency of a transformer is defined as the ratio of

ou+Pu+ power to the inPu+ power..

Le.
N = output power / input power = Es 'l.g / Eplp

Thus in an ideal +ransformer, where thére is no péwer losses,
N = I But in actuadl practice, there are many' power losses;
therefore the ef—lllaency of +ran<5$ormer is less than one.

—_— ——u

Cutput Power « 100%

efficiency, n =
Input Power

_ Input Power - Losses « 100%
InputPower

_ j-_LOSS€5 . oD%
InputPower

ENERGY LOSSES
Following are the major sources of energy loss in a
transformer:

. Copper loss is the energy loss in the form of heat in the
copper coils of a transformer. This is due to joule heating of

conduc‘rina wires.



2, lron loss is the energy loss in the form of heat in the iron
core of the transformer. This is due to Formation of eolaly
currents in iron core. 1 is minimized Iay +al<ina laminated

cores.



3 Leakage of maghetic Flux occurs inspite of best

insulations. Therefore, rate of change ofF mognetic Plux linked
with each turn of sSS: is less than the rate of change of
maﬁr\eﬂc Plux linked with each turn of PP-.

4. H>/9+er‘69i9 loss is the loss of eneragy due to repea’red

magnetization ond demaaneﬁzaﬁon of the iron core when AC.
is fed to it

5. Magnev‘o striation ie. humming noise of a transformer.

APPARATUS REQUIRED
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CIRCUIT DIAGRAM

The mutual inductance term in the primary The mutual inductance termin the
circult represents the load of the secondary, secondary represents the coupling from
|t has the negative sign because it helps the the primary and acts as the voltage
source to produce more current in response source that drives the secondary circuit.
to Increasing load In the secondary clreult.
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PROCEDURE




L Take thick iron rod and cover it with a thick paper and
wind a large number ok turns ok thin Cu wire on thick
paper (say ©0). This constitutes primary coil of the
transformer.



2. Cover the primary coill with a sheet of poper and
wound relatively smaller number of turns (say 20) of thick
copper wire on it. This constitutes the secondar‘y coil. It is
a step down transtormer.

3. Connect p, pz to AC main ond measure the input
voltage and current using AC voltmeter ond ammeter
respecﬂvely.

4. Simiarly, measure the output voltage and current
thirough slond s2.

5  Now connect sland s2to AC manh and again measure
vol+aae ond current thirough primory ond c;econdary coill
of step

up transformer.
G. Repeat dl steps For other self made transformers
by changing number of turns in primary and seconalary

coill.

USES OF TRANSFORMER

A transtormer gic \wiged S _almost _all _ac.
operatiohs- |

In  voltage re_gulaJror" Tor TV, rePrigeraJror,

computer;, air conditioner, etc.

A éfepl dowh transformer is used For weldina

Pukpo_ées.



A step down transformer is used For

olaJrainina Iarae current.

A step up transformer is used For the Producﬂor\
of X-Rays aond NEON advertisement.

Transformers are used in voltage regulators and

stabilized power supplies.

TransfFormers are used in the transmissions of

ac. over long distances.

Smal transformers are used N Radio sets,

telephones, loud speakers and electric bells etc



SOURCES OF ERROR

. Values ofF current can be char\aed due to heating
effect.

2. Eololy current can change the read’mga

CONCLUSION

L The output voltoge of the tronstormer across the
secondary col depends upon the ratio (Ns/NP) with
respect to the input voltage
2. The output voltage of the transkormer oacross the
secondary coil depends upon the ratio (Ns/N p) with
respect to the input vol+aae

3. There is a loss of power between input and

ou+Pu+ coil of a transformer.




. Keep safe yourc;el? From high voltage.

2. While toking the reaolir\as of current and voltage the
AC

should remain constant.



BIBLIOGRAPHY

HELPsEROM
INTERNET

INFORMATION
FROM LIBRARY

HELP FROM
TEACHERS

1) NCERT textbook class 12

2) NCERT physics lab Manuel

3) INTERNET




4) www.yahoo.com

5) www.scribd.com

6) www.google.com


http://www.yahoo.com/
http://www.scribd.com/
http://www.google.com/




