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ABSTRACT

Nowadays, concerns about the discovery and the development of
alternative energies are increased day by day, and naturally researches
on the development of alternative energies are reported in every country
of the world. Moreover, it is very important to find alternative energies
in this country which has little resources. There are many types of energies
which belong to alternative energy, such as solar energy, wave energy.
wind energy, and so forth. Solar energy is one of the most attractive
alternative energies for the future because it is clean, consistently supplied,
and widely distributed throughout the earth. Especially, it has high potential
to be used in this country which has much better daylights a year.

By the way, the density of the solar energy is too low to use the solar
energy directly. In order to use it effectively it must be needed to
comprise a system to collect the sunlight. To comprise the sunlight
collection system, first of all, a solar tracking system is necessary to
track the sun during daylighting.

This thesis describes a sunlight collection system during daylighting
which comprises a solar tracking element, sunlight collection element,

and sunlight transmitting element. The most important element of them



is the solar tracking element and this thesis proposes a new type solar
tracking system which uses a full sensor method with a two- axis sensor
array. And it also develops an algorithm which operates the overall
system effectively. Especially, an algorithm called holding mode algorithm
is developed to reduce the execution time for the real time tracking.

The developed system has the characteristic that it is applicable the
place where the mounted base is moved or where the orientation is
changed with time. Because the suggested solar tracking system tracks
the sun only using the two-axis sensor array regardless of the

information of the position.
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(Dead zone)

P9

Model No : P9 lens assembly
- Focal length () : 180.01
- Back focal length ( ) : 163.49
- Construction component- element : 4-4
- Illlumination (%) : more than 72.6

- Barrel size (g /length)(mm) : g 41/41

2.1
Photo 2.1 Lens assembly mounted for sensor module
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Fig 2.3 Structure of sensor module

2.2
Photo 2.2 Photograph of a physical sensor module
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Fig 2.5 Circuit diagram of the main controller
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Fig 2.6 Circuit diagram of the sensor module
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Fig 2.7 Structure of fresnel lens
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Fig 3.5 Sequence of sensor value scanning in the holding mode
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3.6 8bit A/D 3D

Fig 3.6 3D graph of the 8bit A/D converting results

Table 3.1 Example of sensor module value
when focus is deviated from center
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X - AXis

0O 1 2 3 4 5 7 8 9 10

0| 4 4 4 2 3 2 3 1 0 0 0
1/ 6 4 4 4 4 3 3 1 1 0 0
2/ 5 6 5 8 5 4 4 3 2 1 0
3/ 6 6 5 810 7 6 4 4 2 0
2146 6 710 2422 19 9 5 4 1
<| 5 761618268531
16110 7 7 9 2N 14 8 4 2 1
7/ 5 6 7 14 11 8 7 4 3 2 1
8| 4 5 5 812 9 5 4 3 2 1
9/ 3 3 3 3 5 5 6 4 4 2 1
10/ 6 3 5 4 5 4 4 3 2 3 1
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