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From the point of view of motor rating for various duty cycles in section 1.6 can be broadly

classified as:

X Continuous duty and constant load
X Continuous duty and variable load
X Short time rating

1. Continuous duty and constant load

If the motor has load torque of T N-m and it is running at @ radians/seconds, if efficiency in 7,
then power rating of the motor is

p:T_‘”KW

Power rating is Caiculaieu anu e o nowor with next higher power rating from commercially
available rating is selected.

Obviously, motor speed should also match load*s speed requirement .It is also necessary to
check whether the motor can fulfill starting torque requirement also
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2. Continuous duty and variable load

o The operating temperature of a motor should never exceed the
maximum permissible temperature, because it will result in deterioration and
breakdown of insulation and will shorten the service life of motors.

% It is general practice to base the motor power ratings on a standard
value of temperature, say 35o C.

s Accordingly, the power given on the name plate of a motor corresponds
to the power which the motor is capable of delivering without overheating
at an ambient temperature of 35 c. the duty cycle is closely related to
temperature and is generally taken to include the environmental factors also.
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The rating of a machine can be determined from heating considerations.

% However the motor so selected should be checked for its overload capacity
and starting torque.

s This is because, the motor selected purely on the basis of heating may not
be able to meet the mechanical requirements of the basis of heating may not be
able to meet the mechanical requirements of the load to be driven by it.

% The majority of electric machines used in drives operate continuously at a
constant or only slightly variable load.

s The selection of the motor capacity for these applications is fairly simple
In case the approximate constant power input is known

* In many applications, the power input required for a motor is not known
before hand and therefore certain difficulties arise in such cases.

% For the determination of ratings of machines whose load characteristics
have not been thoroughly studied, it becomes necessary to determine the load
diagram i.e., diagram shown the variation of power output versus time.
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The temperature of the motor changes continuously when the load is
variable. On account of this, it becomes difficult to select the motor rating as
per heating.

The analytical study of heating becomes highly complicated if the load
diagram is irregular in shape or when it has a large number of steps.

Therefore it becomes extremely difficult to select the motor capacity
through analysis of the load diagram due to select the motor capacity through
analysis of the load diagram due to lack of accuracy of this method.

On the other hand it is not correct to select the motor according to the
lowest or highest load because the motor would be overloaded in the first
case and under loaded in the second case.

Therefore it becomes necessary to adopt suitable methods for the
determination of motor ratings.
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Short time rating of motor

An electric motor of rated power P r subjected to its rated load continuously reaches its permissible
temperature rise after due to time. If the same motor is to be used for short time duty, it can take up
more load for a short period without increasing the maximum permissible temperature of the motor
during this period.

N A}
f=6,(1-¢7) f.=0.(1-¢ )

>~

Fig 1.6 Short ime motor rating

Where=operating time under rated load
ém =maximum permissible temperature which the motor running on short time rating will reach if
run continuously at that rating.
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~ 6m = Maximum permissible temperature rise of the motor run continuously at continuous rating.
If it is assumed that the temperature rise is proportional to losses corresponding to the rating of the motor.

b W, 1
0w X
m r (]_er

The ratings of the motor will be proportional to the losses .If P x is the short time load P r is the continuous rating
of the motor, losses for continuous rating are,

"/r - u/consl o u/::u
Piyo
Wx = u/r:on.u-v»(?) Wcu

r

The ratio of & can be determined.

r
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