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A Study on non-linear trajectory shaped apparatus applied solar tracking device
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ABSTRACT

In this paper, l-axis tracking mechanism of solar-cell panel, which is able to rotate from -90 degree to +90 degree for maintaining
always perpendicular between solar-cell panel and sun, was analyzed. This paper propose the non-linear shaped guidance and analyze
mathematical formulation of non-linear shape. This analysis shows that it is able to identify the non-linear shaped guidance. Especially,
even though the length of rotating link have changed, the non-linear shaped guidance could be confirm with proper size. As effectiveness
of this result, 10% efficiency rising is estimated compared to the conventional 1l-axis tracking mechanism and also optimal non-linear
shaped guidance can be suggested for various size of solar-cell panel. Therefore the flexible mass-production is possible for various size
of non-linear shaped guidance.
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Fig. 2 Tracking system using a non-linear trajectory
shaped device
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Fig. 4 Fixed coordinate system, and motion trajectory
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Table 1. Non-linear trajectory data of the link 500mm

d a b

egree X (o) y (mn) GY/OX dy/dx
5.00 0.08 o} 1.90 2 0.08 -22.90
10.0 0.44 0.5 7.60 8 0.18 -11.43
15.0 1.49 1 17.04 17 0.27 -7.80
20.0 3.52 3.6 30.15 31 0.36 -5.67
25.0 6.86 7 46.85 47 0.47 -4.51
30.0 11.80 12 66.99 67 0.58 -3.73
35.0 18.64 18 90.42 90 0.70 -3.17
40.0 27 .67 27 116.88 117 0.84 -2.75
45.0 39.15 40 146.45 145 1.00 -2.41
50.0 53.31 54 178.61 179 1.18 -2.14

55.0 70.39 71
80.0 90.59 a1
65.0 114.08 114
70.0  141.02 142
75.0 171.54 171
80.0 205.73 20B
85.0 243.67 243

213.21 212 1.43 -1.82
250.00 250 1.73 -1.73
288.69 287 2.14 -1.57
328.99 330 2.75 -1.43
370.59 371 3.73 -1.30
413.18 415 5.67 -1.19
456.42 454 11.43 -1.08
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Fig. 6 Non-linear trajectory (500mm Link)
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Table 2. Incidence angle for a day

Ground Traditional 1-axis type Applyﬂ.lg a non-linear

. angle of trajectory type

e incidence Tracking Panel angle of Tracking Panel angle of
0O angle () incidence ()  angle ()  incidence ()

05:00 o] 60 60 80 80
05:30 6 60 66 80 86
06:00 12 60 72 78 90
06:30 18 60 78 72 90
07:00 24 60 84 66 90
07:30 30 60 90 80 90
08:00 36 54 90 54 90
08:30 42 48 90 48 90
09:00 48 42 90 42 90
09:30 54 36 90 36 90
10:00 60 30 90 30 90
10:30 66 24 90 24 90
11:00 72 18 90 18 90
11:30 78 1z 20 12 20
12:00 84 6 90 5] 90
12:30 90 0 90 o 90
13:00 96 -6 90 -6 90
13:30 102 -12 90 -12 90
14:00 108 -18 90 -18 90
14:30 114 -24 90 -24 90
15:00 120 -30 90 -30 90
15:30 126 -36 90 -36 90
16:00 132 -42 90 -42 90
16:30 138 -48 90 -48 90
17:00 144 -54 90 -54 90
17:30 150 -60 80 -60 )
18:00 156 -60 84 -66 90
18:30 162 -60 78 =72 S0
19:00 168 -60 72 -78 90
19:30 174 -60 66 -80 86
20:00 180 -60 60 -80 80
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Fig. 7 Incidence angle of conventrional 1- axis
tracking device for a day
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Fig. 8 Incidence angle of non-linear tracking
device for a day
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