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Design and implementation on dual-shaft daily tracking system

for photovoltaic power generation

Liu Boming', Zhang Qinghai®, Zhao Zhengxu®
(1.School of Information Science and Technology , Shijiazhuang Tiedao University , Shijiazhuang 050043 , China ;
2.School of Mechanical & Automotive Engineering, Qingdao University of Technology , Qingdao 266525 , China)

Abstract: A dual-axis daily tracking system for photovoltaic power generation using STC12C5A60S2 single —chip microprocessor as
the controlling core is developed to increase the photoelectric conversion rate of photovoltaic cells by combining two modes of auto-
mated tracking and manual adjustment. The manual mode has two modes: manual button control mode and wireless remote control
mode; the automated mode has two modes: photoelectric tracking mode and day —dependent trajectory tracking mode. The cloudy
and sunny detecting circuit is employed between the two modes to identify whether the weather is cloudy or sunny. When it is
cloudy, the system calculates the real —time solar altitude and azimuth angle using the DS1302 clock chip and the super pairwise
alignment (SPA) algorithm, and then tracks the sun’s course using the stepper motor. To perform photoelectric tracking on a sunny
day, the system leverages the light intensity difference in the four directions acquired by the photoelectric sensor to drive the step-
ping motor. Experiments demonstrate that the hybrid control technique reduces weather effects, improves tracking accuracy, and in-
creases photoelectric conversion rate.

Key words; dual-shaft daily tracking system ; photoelectric tracking ; day—dependent trajectory tracking ;cloudy and sunny detection circuit
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1

T LiLux  A/(°) BI(°) A(C)  BI()
7:00 398 11.60 -82.78  11.56  -82.90
8:00 445 23.44  -73.14  24.12  -73.07
9:00 470 40.64  -61.71  39.02  -61.08
10:00 485 44.53  —47.04 4429  -46.58
11:00 489 51.92  -27.31  51.57  -26.92
12:00 499 55.10  -2.52  55.03  -2.96
13:00 495 52.94  22.88 53.10 22.65
14:00 492 46.23 43.71 46.45 44.09
15:00 486 36.74  59.28 36.86 60.42
16:00 478 25.74  71.23 25.56 72.40
17:00 420 14.15 81.14 14.20 81.33
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