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ABSTRACT

Direct current motors occupy un important position in electrical

engineering curriculums and because of the absence of an instructional
program that covers this subject from its different aspects therefore it was a
matter of interest to design and implement such a program using

instructional design principles.

While other researchers aimed to prepare instructional programs that
cover other subjects in electrical engineering curriculums and others were
interested in certain issues in direct current motors and each of them has
used certain techniques and tools such as LabVIEW or Visual Basic to
achieve his aim, this research aims to prepare and develop an instructional
program using Dick and Carey approach that covers all aspects of direct
current motors mentioned in electrical engineering curriculums for under
graduate studies. To achieve that Microsoft Power Point and
MATLAB/Simulink programs have becn used, eighteen Simulink models
have been designed which simulate shunt and separate excitation direct
current motors in different operating states like no-load and loading
operation, speed changing, starting and braking. A simulation procedure
document has been also prepared to hel p students doing their simulation. In

addition to that two questionnaires one for the experts and the other for tke

¢ beneficiary population have been prepared to test the reliability of tte
instructional program. The research has reached many results, the most
g important of which are:

1. Mechanical characteristics are stiff in separate and shunt excitation
DC motors where the spced is almost constant but increasing
armature circuit resistance causes the speed to be more affected by

any change in load.
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*ﬁ“ 2. The startup time by increasing supply voltage gradually is less than
that of using starter.
3. Electromagnetic braking is more powerful than dynamic and

regenerative braking.
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