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The dinger in solar generation is the amount of sunlight which the solar cells absorb. Various types of solar trackers,
which rotate themselves in order to make the solar cells face the sun as much as possible, have been developed, and
especially the method of tracking with two axes has greatly contributed in increasing the generation amount at work sites.
Among theses 2-axis solar trackers, the inclination—dependent 2-axis solar tracker are widely utilized for its advantages of
requiring less initial investment and easy maintenance due to a solid structure. However, the drawback is that the
generation efficiency is relatively low because of the structural restriction that limits the rotation angle, thus making it
less efficient when tracking the sun. This paper proposes a method to increase the generation efficiency of the
inclination—-dependent 2-axis solar tracker. It also contains the derived equations needed for precise controlling along with
a method to keep tracking with the other axis even when one has reached its angle limit. To confirm that the proposed
method increases the amount of incidence onto the solar cells, formulas needed for operation on the proposed method and
tracking the exact position of the sun are derived, and applying this to the quarterly data of Korea Astronomy and Space
Science Institute it shows maximum over 11.1% more incidence compared to existing methods.
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(b)

structure of 2-axis solar generator, (a) azimuth-
2-axis,

dependent
2-axis.
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2. Range possible for tracking on rotation of an

Fig.
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maximal motion range of solar cells at maximum
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azimuth, (b) maximal motion range of solar cells
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Fig. 3. Position of the sun using its azimuth and
altitude in cartesian coordinate system.
95 AFU4S vk dg g s, 558 a}aw_
W B AE o gof W A%S viekns 34 o o
o wepozo) sHolet /1EE 4o

E, oo B7e 7, Bl 1mte 7, 2
FEA BT

a7 34 EekR Hav)e) 948 9dew §a,
AHAA A AYE L, dFeA  FHE
(a,b,0) 744 e] A& L' ol e,

L' = Lxcos(Ty) 1)
7b Ha1, 9l FxE (0,0,0) 79 A”E Lol
2 g,

L,=L xcos(r— Z,) =— L' X cos(Z,) 2)
7b H, Al A & (0,0,¢) A AYE Lo
2 g,

L.= Lxsin(T)) (3)
of Hr} olE olg3tu 19 49| V¢ A7t e
o] zherat Aoz a7

tan(7)
_ -1
V, =—tan { s (Z,) } (4)

(2837)

183
November 2013

Hu

&M

=45
oo

=

otm} =

oo

H

[

AAPzZt
Ejerel ztz

Eform Wiy 55l

2|5H

ot

Modified angle of the sun for the inclination—
dependent solar tracker.
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Fig. 5. Transformation of each azimuth into cartesian
coordinate system and Arc 7(V,) drawn by

V, at angle limit of H,.
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Table 1. The sunn’s position and its angle computed by
conversion formula on quaterly of year 2012, (a)
vernal  equinox, (b) summer solstice, (c)
autumnal equinox, (d) winter solstice.
(@)
AIZHAD | Az(°) Alt(°) | BAFHC) | BEF(°)
7 92617 4.142 57.765 60.000
8 101.603 16.274 55.435 60.000
9 111.750 27.990 55.116 55.101
10 124.257 38.804 55.007 40.099
11 140.801 47.855 54.956 25.093
12 162.787 53.701 54.945 10.089
13 188518 54.605 54.954 -4916
14 212.276 50.359 54990 -19.918
15 230.651 42.240 55.074| -34.924
16 244.371 31.926 55.231|  -49.927
17 255.200 20470 55616 -60.000
18 264.493 8.454 57.149|  -60.000
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(b)
AIZHAD | Az(®) Alt(®) | BAFC) | BE7H(°)
6 65.908 6.669 90.000 60.000
7 73.705 18.136 90.000 60.000
8 81.240 30.056 90.000 58.808
9 89.222 42.224 90.000 47.770
10 98.924 54.406 83.664 35.099
11 113.685 66.143 79.926 21.740
12 145.109 75.786 "18.262 8.075
13 205.823 76.858 78.131 -5.684
14 242.625 68.067 79510 -19.372
15 259.021 56.502 82.816| -32.807
16 209.257 44.352 89.240| -45.643
17 277.420 32.158 90.000| -57.087
18 284972 20.176 90.000f  -60.000
19 292.684 8.619 90.000f  -60.000
(©
AIZHAD) | Az(°) Alt(°) | BAFC) | BEH(C)
7 95.101 6.922 53.783 60.000
8 104.318 18.954 54.244 60.000
9 114.94 30.455 54.340 51.403
10 128.309 40.867 54.379 36.399
11 146.070 49.192 54.382 21.3%5
12 169.119 53.887 54.380 6.388
13 194.575 53470 54.362 -8.615
14 216.868 48101 54.329] -23.621
15 233.835 39.355 54.262| 38627
16 246.657 28721 54.129] -53.628
17 256.989 17.101 53.804|  -60.000
18 266.056 5.006 51.858]  —60.000
(d)
AZHAD | Az(°) Alt(°) | BAFZHC) | &)
8 121.554 2.804 15.000 58.334
9 131.267 12.641 18.780 47175
10 142.693 20.990 25.751 34.463
11 156.140 21.224 29.359 21.081
12 171.374 30.656 30.943 7413
13 187.388 30.789 30.999 -6.342
14 202.726 27602 20547 -20.020
15 216.334 21.558 26.125| -33.439
16 227917 13.353 19503] —46.229
17 237.741 3.608 15000 -57.561
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Table 2. Comparison of incidence between the proposed
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and existing methods on quaterly of year 2012,
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summer  solstice,
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(@) vernal equinox,
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