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Theory

The object of these tests is (o derive the equivalent circuit of the transformer.
From this circuit the efficiency and the regulation of the transformer may be
determined for any load. The advantage of these tests is that they only require a
small amount of power to test the machine.
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During the open circuit test the current is low and hence the I'R loss or
“copper” losses in the windings is small. This means the wattmeter makes a
direct reading of the losses in the machine core these are called “iron’ losses.

During the short circuit test the voltage is low and hence the losses in the iron
core are negligible, the winding copper losses are however at their full or rated
value.

In effect only machine losses are applied during the test, therefore a small
power supply may be used to test a large machine.

Open circuit (No load) equations

Power open circuit

Open circuit power factor =
V()( 1(7(

[ (core loss)= 1, cos(¢) =Jpe Si0( )

magnetising

5 . . 1%
Core loss resistance = R. = Core reactance = X, = —%—
Lgrapons [mugmmmc
Short circuit equations
. 5 Power short circuit
Short circuit power factor (cos¢)=————"—"—"—"""
[/\( [W
S 5V i ; 5
Winding impedance =7 = 1. Winding resistance = R = Z(cosp)
SC

Winding reactance =X = Z(sing)

These components may be inserted into the circuit below
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Where ¢ is the angle of the load current
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Pretest

1. Define Lfficiency

2 Define Regulation

2. State the kinds of power loss that occur in a transformer

3. When does maximum efficiency occur in a transformer.
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Objective
To perform open and short circuit tests upon a transformer and derive its
equivalent circuit.

Apparatus
Wattmeter, Voltmeter, Ammeter, Variac, Transformer, Variac
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Procedure
Copy down the ratings of the transformer into your log book. Both circuits
must be supplied through a variac.

DO NOT PLUG THE VARIAC INTO THE 230 VOLT MAINS SOCKET
UNTIL CIRCUIT HAS BEEN CHECKED BY A LECTURER.

Apply full rated voltage to circuit A and take readings of voltage, current and
power using an oscilloscope.
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Circulate full rated current in circuit B, APPLYING LOW VOLTAGE ONLY.

Take readings of voltage, current and power using an oscillosope.

Results and conclusions

Derive the equivalent circuit of the transformer. Calculate efficiency and
regulation at full load 0.8 lagging power factor. At what load will maximum
efficiency occur on this transformer.
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