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Abstract

This paper introduces a new method for measuring the full load temperature rise of three phase induction
motors. The method is very simple, cheap and reliable. It does not require a mechanical load to be coupled
to the motor shaft, as in the conventional method. Also, it does not need any auxiliary machines or special
power electronics to generate the two frequency supplies, as needed by the dual frequency method. The
method is simply to run the motor at no load without any thing coupled to the shaft but with the supply
voltage slightly higher than the rated voltage of the motor. This causes the motor to draw from the supply a
no load power higher than that drawn at rated voltage. The value of this power can be controlled by
changing the applied voltage to simulate the full load conditions on the motor. The results obtained in this
study showed that an input voltage of about 120% of the rated voltage of the motor is a suitable value to
cause the full load losses to occur in the motor body, and hence, the full load temperature rise is ob-
tained. Ó 2000 Elsevier Science Ltd. All rights reserved.
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1. Introduction

To test three phase induction motors for temperature rise, the full load losses must be dissi-
pated in the motor body while the motor is running at rated speed. This means that a mechanical
load of at least the same power rating of the motor must be coupled to the motor shaft. Then, the
system must be left to run at full load for about three hours till the steady state temperature rise is
reached. The initial cost of building this test rig is quite high. This also necessitates a dissipation of
energy equal to the power rating of the motor multiplied by the time of the test. So, the running

Energy Conversion and Management 42 (2001) 519±528
www.elsevier.com/locate/enconman

* Tel.: +20-55-622-411; fax: +20-55-324-987.

0196-8904/01/$ - see front matter Ó 2000 Elsevier Science Ltd. All rights reserved.

PII: S0196-8904(00)00079-0



[3] Meyer A, Lorenzen HW. Two-frequency heat run: a method of examination for three phase induction motors.

IEEE Trans 1979;PAS-98(6):2338±47.

[4] Grantham C, Rahman F. A novel machineless dynamometer for load testing three phase induction motors, IEE

Sixth International Conference on Electrical Machines and Drives, 8±10 September, 1993, p. 202±7.

[5] Colak I, Garvey SD, Wright MT. Mixed-frequency testing of induction machines using inverters. Fifth European

Conference on Power Electronics and Applications, vol. 5, 1993. p. 317±22.

[6] Garvey SD, Colak I, Wright MT. Aspects of mixed frequency testing of induction machines. ICEMÕ94

International Conference on Electrical Machines. Paris, France, 1994. p. 623±8.

[7] Schwenk HR. Equivalent loading of induction machines for temperature tests. IEEE Trans PAS 1977;96(4):

1126±31.

[8] Jordan HE, Cook JH, Smith RL. Synthetic load testing of induction machines. IEEE Trans PAS 1977;96(4):

1101±4.

[9] Ghoneem G. Temperature tests for three phase induction motors by a new synthetic loading system. Port Said Sci

Engng Bull 1995;7:267±75.

[10] Fong W. New temperature test for polyphase induction motors by phantom loading. Proc IEEE 1972;1A(7):883±7.

[11] Fong W. Temperature testing of skin e�ect rotor induction motors by synthetic loading. Proc IEE 1976;123(6):

546±8.

[12] Ho SL. Further development of phantom loading in induction motors. International Conference on Electrical

Machines, vol. 2, 1992. p. 298±302.

[13] Garvey SD, Colak I, Wright MT. Variable inertia test for full load temperature rise testing of induction machines.

Proc IEE Electric Power Appl 1995;142(3).

528 H.M.B. Metwally / Energy Conversion and Management 42 (2001) 519±528




