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ABSTRACT

Improving the efficiency of induction motors is 3 very
timely subject. This type of motors represents in effect the
work horse of industry and isg used in most household and office

appliances. Accordingly, even 2 marginal improvement in its

This thesis presents a study of the effect of excitation
control on the efficiency of inverter fed three phase induction
motors under steady state operating contitions. This is achieved
through time domain analysis. In this respect, it has been found
that better efficiencies realized at high frequencies of
operation using Square wave input valtage, while improved
efficiency at low frequencies calils for the use of sinusoidal
pulse width modul at.ion voltage input.

A modified algorithm based on frequency response analysis
for performing the above mentioned investigation has been
developed. This technique has the advantage of simplicity and
computation tLime saving and Yields results in very close
agreement with time domain anal ysis.

The above mentioned investigations are based on nonl inear
mathematical models for the induction motor and its control
circuit. These take into consideration saturation, proximity and

skin effects.
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CHAPTER 1

INTRODUCTION

1.1. GENERAL

Statistical studiess in  the United States of  America
revealed the fact that, 64 % aofr the total consumed energy goes
to the industrial sector . In addition , B5 % out of such
consumed energy is consumed by induction motors in form of
pumps, fans and COmpressors | Therefore ;. about 42 percent of
the tota] energy produced goes to induction motors CFig. 1.1>.
Consequently i minimizing induction motor losses over the whole

range of operation should help in saving the total enerqgy

There are many factors influencing the induction mot or
efficiency such as design considerations and control

applications. These will be discussed jin the following section:

1.2. Design considerations affecting motor efficiency
“____k___ﬁm__¥__ﬁ___ﬁ_m5ﬁ__ﬁ__A__&ﬁ__“_%__h_Vv_ww___MA_k__kﬁ_

The overall performance of an induction motor includes
normally the following Parameters
a) Heating
b Efficiency

<3 Power factor
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