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Solar Tracking for Photovoltaic Cell with Two Axial Movement
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Abstract

This paper presents the design and performance of a two-
axis solar tracking system engineered to maximize photovoltaic
(PV) panel efficiency. The system utilizes a microcontroller and
light-dependent resistors (LDR) to dynamically adjust a PV
panel's orientation, ensuring continuous  perpendicular
alignment with the sun's trajectory. To quantify performance, a
comparative experiment was conducted between the tracking
system and an identical fixed-tilt PV system under identical
conditions. The two-axis tracker consistently captured higher
solar irradiance, resulting in a 15-20% increase in electrical
energy output compared to the fixed system. This gain was
achieved using a tracking configuration specifically optimized for
Thailand's geographical location and solar radiation profile. The
system's control logic, based on real-time LDR sensor input,
enables precise and automated repositioning, proving it to be

an effective and practical solution for enhancing solar energy

yield. This study demonstrates the significant quantitative
advantage of active solar tracking in improving the energy

generation efficiency of PV systems.
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Description Specification

Max Power (Pmax ) 100 W
Operating Voltage (Vmp) 1880V
Operating Current (/ mp) 5324

Open Circuit Voltage (Vm) 230A

Short Circuit Current (IM) 564 A4
Temperature coefficient of Voa -0.33 (% / dec.C )
Temperature coefficient of [ o 0.06 (% / dec.C)
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Description Specification
YUINVDINDLADS 70 mm x 70 mm
asligegn oW
syl 12V
ANUIEITOU 18 rpm
usengean 55 N-m
nszualnihgn 254
YUIAUAULWAT 28 mm

3UN 4 uewnesifius (Gear Motor)
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Non-tracking Tracking Two Axials

. Solar Solar Var
Time noln | B | E el LB | B,
Pover |y L o | o [P | om | om

w/m wm
9.00 357 9.31 | 266 | 24.76 0 481 11.29 | 3.23 | 36.47 0 0

9.15 435 1042 | 2.98 | 31.05 | 6.98 528 11.8 | 3.37 | 39.77 | 9.53 | 36.53

9.30 388 10.15 | 2.90 | 29.44 | 7.56 497 11.66 | 3.33 | 38.83 | 9.83 30.03

9.45 463 | 10.52 | 3.01 | 31.67 | 7.64 511 11.17 | 319 | 3563 | 9.31 21.86

10.00 566 10.85 | 3.10 | 33.64 | 8.16 627 11.47 | 3.28 | 37.62 | 9.16 12.25

10.15 | 647 11.71 | 335 [ 39.23 | 9.11 730 12.36 | 353 | 43.63 | 10.16 | 11.53

10.30 713 14.23 | 4.07 | 57.92 | 12.14 781 14.56 | 4.16 | 60.57 | 13.03 7.33

1045 | 779 14.02 | 4.01 | 56.22 | 14.27 | 796 14.32 | 4.09 | 58.57 | 14.89 4.34

11.00 | 770 13.98 | 3.99 | 55.78 | 14.00 | 822 14.26 | 4.07 | 58.04 | 14.58 4.14

11.15 789 14.05 | 4.01 | 56.34 | 14.02 888 14.15 | 4.04 | 57.17 | 14.40 2.71

11.30 | 767 1382 | 395 | 5459 | 1387 | 846 | 14.11 | 4.03 | 56.86 | 14.25 | 274

11.45 640 12.75 | 3.64 | 46.41 | 12.63 910 13.78 | 3.94 | 54.29 | 13.89 9.98

12.00 | 795 14.28 | 4.08 | 58.26 | 13.08 | 891 14.56 | 4.16 | 60.57 | 14.36 9.79

12.15 916 15.07 | 4.31 | 64.95 | 15.40 938 1528 | 4.37 | 66.77 | 15.92 3.38

12.30 | 927 1513 | 432 | 65.36 | 16.29 | 939 | 1537 | 4.39 | 67.47 | 16.78 3.01

12.45 738 13.72 | 3.92 | 53.78 | 14.89 947 14.12 | 4.03 | 56.90 | 15.55 4.43

13.00 | 839 15.08 | 4.31 | 64.99 | 14.85 851 15.22 | 4.35 | 66.21 | 15.39 3.64

13.15 774 14.04 | 4.01 | 56.30 | 15.16 810 14.43 | 4.12 | 59.45 | 15.71 3.63

13.30 | 649 12.67 | 3.62 | 45.87 | 12.77 | 688 14.28 | 4.08 | 58.26 | 14.71 | 15.19

1345 | 604 | 1254 | 358 (4489 | 11.35 | 652 | 13.44 | 3.84 | 51.61 | 13.73 | 20.97

14.00 | 688 13.17 | 3.76 | 49.52 | 11.80 698 13.56 | 3.87 | 52.48 | 13.01 | 10.25

1415 | 510 | 1161 | 3.32 | 38.55 | 11.01 526 | 12.71 | 3.63 | 46.14 | 12.33 | 11.99

14.30 413 9.52 | 2.72 | 25.89 | 8.06 439 12.23 | 349 | 42.68 | 11.10 | 37.72

1445 | 413 9.58 | 2.74 | 26.25 | 6.52 465 11.78 | 3.37 | 39.70 | 10.30 | 57.98

15.00 | 423 9.73 | 2.78 | 27.05 | 6.66 495 11.55 | 3.30 | 38.12 | 9.73 46.10

1515 | 496 9.84 | 2.81 | 27.65 | 6.84 636 11.33 | 3.24 | 36.71 | 9.35 36.70

1530 | 463 9.36 | 2.67 | 24.99 | 6.58 515 10.95 | 3.13 | 34.27 | 887 | 34.80

1545 | 443 8.72 | 249 | 21.71 | 584 493 10.74 | 3.07 | 32.97 | 841 44.01

16.00 | 233 6.48 | 1.85 | 11.99 | 4.21 299 9.78 | 2.79 | 27.29 | 7.53 | 78.86

16.15 | 233 6.57 | 1.88 | 12.35 | 3.04 3.16 9.67 | 2.76 | 26.69 | 6.75 | 122.04

16.30 | 181 3.46 | 099 | 343 | 1.97 234 8.42 | 241 | 20.29 | 587 | 197.97

16.45 151 28 | 080 | 224 | 071 157 6.48 | 1.85 | 11.99 | 4.04 | 469.01

17.00 | 130 173 | 049 | 0.85 | 0.39 144 577 | 1.65 | 9.52 | 2.69 | 589.74

Total Energy, 307.8 Total Energy, 365.2 | 1,944.7
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