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Abstract

One of several factors that affects on the amount of useful
energy from a solar collector is the solar incident angle, i.e., the
angle between the normal to the surface and a line collinear with
the sun’s rays, by which the solar flux on the collector is depend
on. The collector can obtain the maximum energy if the sun rays
are perpendicular to the collector surface. For fixed collectors,
the sun’s motion changes the incident angle on the collector
surface and therefore reduces the collector efficiency. In this
research, two solar tracking systems are developed. One uses
the concept of sun’s position to activate the actuator by which the
collector is always perpendicular to the sun rays. The other
concept uses the maximum solar intensity to activate the actuator
by which the collector will rotate to a point where the solar
intensity is maximum.

Solar cells and a micro-controller with 4-inputs and 2-
outputs are used in experiments. Two stepper motors are
mounted on the solar panel for north-south and east-west axis.
The tracking systems determine the sun’s position or locate the
maximum intensity point, and then send signal to rotate the panel
to such location. Four light dependent resistances (LDR) are
modified to sense the maximum intensity point. In comparison
with a 14° tilted angle, south-facing fixed collector, the tracking
system using sun’s position provides more voltage by 14.77%
while the tracking system using maximum solar intensity provides
more voltage by 20.38%. Compared between two tracking
systems, one using maximum solar intensity provides more

voltage.
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