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Dual-Axis Tracking Control Design and Optimization of
Solar Concentrator

SHEN Lei, JIANG Chen
(School of Mechanical Engineering , University of Shanghai for Science and Technology . Shanghai 200093 , China )

Abstract: In view of the requirement of photovoltaic tracking control for concentrator,a kind of
advanced solar dual-axis tracking control system was designed and optimized. In the system a new
type of solar position algorithm ENEA (2007) was used and the maximum error of azimuth and
zenith is below 0.002 7 °.In the hardware platform, the series of STM32 chip was adopted as the
core control system,and the tracking reliability of the motor control was also optimized. The field

testing and measurement show that the operation of control system is stable and reliable,and the

overall error remains at a low level.
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Fig.1 Schematic diagram of sun tracking
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Fig.2 Overall design of the control system
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Fig.3 The change of azimuth and elevation angle in
one day(from 6:00 to 18:00)
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Fig.4 ENEA error in one day
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Tab.1 Numbers of mathematical calculation in

different algorithms
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Fig.7 Program flow chart
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Fig.8 Experimental device
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Fig.9 Tracking errors from 9:00 to 17:00 in May 20,2015
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Fig.10 Tracking errors from 9:00 to 17:00 in May 21,2015
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