Wildi Industrial Problem 3

(intermediate level)

Temperature rise of an induction motor

Induction motors heat up when they are connected to a mechanical load. If the load is
too great, or if the ambient temperature is too high, the windings will overheat. As a
result, the useful life of the motor will be reduced. The following industrial problem
illustrates the factors that come into play.

Technical data and relevant questions
A nameplate of a used induction motor displays the following information:
50 hp, 440 V, 1786 r/min, 3-phase, 60 Hz, 65 A

The motor is connected in wye (star). After it was stored for months in an ambient
temperature of 22 °C, the resistance between two terminals was found to be 0.24 Q. The
coils are made of copper wire and the nameplate also indicates that the insulation is of the
Class 130 °C (Class B).
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The motor was taken out of stock to drive a compressor. The load current of 58 A was
balanced in all three phases. A quick test showed that the resistance between terminals
had risen to 0.38 Q. The ambient temperature was then 32 °C.

Calculate:
a) the average winding temperature (by resistance) when the motor drives the

compressor [°C].
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b) the temperature rise of the windings under load [°C].
c¢) The total copper losses in the stator under load [watts]
d) Is the temperature rise of the motor acceptable?

e) If the motor is overheating what could be the cause?
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Answers to Problem 3

a) 171 °C b) 139 °C c) 1918 W d) the temperature rise is too high; it should
not exceed 120 °C. ¢) Obstructed ventilation ducts.

Solution to Industrial Problem 3

don't peek until you've tried hard to answer the questions by yourself'!
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