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DC MACHINES

Determination of losses by Swinburne’s test

This method is an indirect method of testing a DC machine. Swinburne’s test is the most commonly used and simplest
method of testing of shunt and compound wound DC machines which have constant flux. In this test the efficiency of the
machine at any load is pre-determined. We can run the machine as a motor or as a generator. In this method of testing no

load losses are measured separately and eventually we can determine the efficiency.

Calculation of Efficiency Isk

Let, Iy is the no load current (it can be measured by ammeter A,) ‘

-®

ks, is the shunt field current (it can be measured by ammeter A»)

Thenno load armature current = {Iﬂ — Ish)

Also let, V is the supply voltage. Therefore, No load power input = VI, watts.

In Swinburne’s test no load power input is only required to supply the

losses. The losses occur in the machine mainly are:

VUL

|/—7‘\T1 ( -‘jr n"':- ( ”;l?S N\

=lron losses in the core
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=Friction and windings losses Y

=sArmature copper loss.
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Since the no load mechanical output of the machine is zero in Swinburne’s test, the no load input power is only
used to supply the losses.
The value of armature copper loss =

o (Io— L) R,

Here, R, is the armature resistance.
Now, no to get the constant losses we have to subtract the armature copper loss from the no load power input.

Then,
Constant losses Wo = VIj — (Ip — I;;)’ R,

After calculating the no load constant losses now we can determine the efficiency at any load.
Let, | is the load current at which we have to calculate the efficiency of the machine.
Then, armature current (l,) will be (I - I,), when the machine is motoring.

And I,=(I+1,) ,whenthe machine is generating.

Calculation of Efficiency When the Machine is Motoring on Load

Power input = VI
Armature copper loss, Py =I°R, = (I — Ish}zRﬂ

Constant losses, We=VI; — {I[] — Ish}ZRu

Total losses = Popr + We

outputinput ~ losses VI~ (Pl + W)

- Efficiency of the motor: }7
m -

mput - input VI
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Calculation of Efficiency When the Machine is Generating on Load

Power input = VI

Armature copper loss, Poy = LR, = (I+ 1, h]g R,
Constant losses, We=VIp—(Ih—1I h)ER
Total losses = Popr + We

= Efficiency of the generator.

output  input — losses

VI - (PU W)

o = input mput

VI



