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Design and Size Optimization of Parallel Sun Tracking Mechanism
ZHAO Shihao,DU Xiaoqiang "
(School of Mechanical Engineering,Zhejiang Sci-Tech University , Hangzhou 310018, China)

Abstract; In order to realize efficient tracking operation of concentrating photovoltaic system, a 2-DOF U-RRU-RUS
parallel mechanism with high stiffness, good decoupling and simple structure was proposed for sun tracking. Firstly, the
degree of freedom of the parallel mechanism was verified by using the screw theory. Secondly, according to the geometric
constraints of the parallel mechanism, the inverse kinematics model was constructed. The mechanism was found to be
decoupled through the analysis of the velocity Jacobian matrix. Then, based on the mapping relationship between the sun
direction angle and the Euler angle of the mechanism, the workspace of the parallel mechanism was obtained by using
the numerical discrete search method, and a workspace evaluation index was proposed. Finally, based on the
performance requirements of the concentrating photovoltaic system for the parallel tracking mechanism, with the dexterity
and workspace index of the mechanism as the objective of size optimization, genetic algorithm was used to optimize the
size of the driving rods, the driven rods and the moving platform. The results show that the dexterity and workspace of
the optimized parallel mechanism are improved. Although the workspace of the optimized parallel mechanism does not
completely cover the solar track area in the area with an altitude angle of 0° ~30°, the uncovered area is concentrated in
the area with low irradiance in a day.
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Figure 1 =~ Solar track area in Hangzhou
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fixed branch chain and RRU branch chain
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