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Design and Parameter Optimization of A Parallel

Solar Tracking Mechanism

LI Hanbing, ZHU Wei, SHEN Huiping, LIU Xiaofei, MA Zhiyuan

(School of Mechanical Engineering, Changzhou University, Changzhou 213164, China)

Abstract;: A new 2PUS-2PRU parallel mechanism is designed. Firstly the inverse solution and the Jaco-
bian matrix are analyzed. Secondly based on the study of the motion performance, the workspace and
dexterity are determined., and the influence of main design parameters on the performance is analyzed.
Taking the number of global conditions as the objective function, the constraint conditions such as the
structure influence factor and size range of the mechanism are obtained.In addition, the optimal pa-
rameter value is solved by using the MATLAB genetic algorithm toolbox. The results show that the
workspace is obviously enlarged and the dexterity of the parallel mechanism is improved significantly.
Finally the application of the mechanism in the trajectory tracking of sun are studied, while the track-
ing simulation diagram of sun at four different times and the change curve of the mechanism are ob-

tained. The results show that the mechanism meets the requirements of the rotation angle of solar
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tracking fully.

Key words: solar tracking; parallel mechanism; workspace; dexterity; optimum design
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