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Fig. 1  Two-axis tracking device
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Fig. 2 Axis measurement scheme
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Fig. 4 Field axis measurement of the dish solar system
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Table 1 Prism coordinates when measured the azimuth axis
KOl mEESRL AR /m
5o (°) () X Y Z
1 36.805 15766 1034.4964 1001.0645 20.6338
2 33301 15.766 1034.4716 1001.0308 20.6345
3 30.169 15.766 1034.4484 1001.0033 20.6349
4 27.005 15766 1034.4229 1000.9742 20.6354
5 24204 15.766 1034.3993 1000.9506 20.6356
6 20.842 15.766 1034.3699 1000.9244 20.6361
7 17.996 15.766 1034.3432 1000.9029 20.6364
8 14920 15.766 1034.3134 1000.8813 20.6367
9 12019 15.766 1034.2842 1000.8624 20.6370
10 9.086  15.766 1034.2542 1000.8409 20.6373
11 6.087 157766 1034.2221 1000.8288 20.6376
12 3.032 15766 1034.1893 1000.8141 20.6381
(13) 42.244 157766 1034.5296 1001.1206 20.6332
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Table 2 Prism coordinates when measured the elevation axis
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(13) 42244 157766 1034.5296 1001.1206 20.6332
1 42277 18.084 1034.5218 1001.1149 20.6448

242277  21.094 1034.5116 1001.1070 20.6598
342277  24.160 1034.5001 1001.0987 20.6735
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5 42277  30.125 1034.4763 1001.0813 20.6988
6 42277  33.125 1034.4634 1001.0718 20.7104
7 42277  36.124 1034.4501 1001.0622 20.7210
8 42288  39.091 1034.4366 1001.0522 20.7307
9 42288  42.090 1034.4226 1001.0419 20.7396
10 42288  45.144 1034.4078 1001.0310 20.7478
11 42288  48.133 1034.3931 1001.0202 20.7548
1242299  51.121 1034.3780 1001.0094 20.7610
1342299  53.132 1034.3679 1001.0015 20.7644
14 42299  55.142 1034.3574 1000.9941 20.7676
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Fig. 5 The position of the point and two space circle(mm)
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Fig. 6 Plane and circle fitting residual of the azimuth axis
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Fig. 7 Plane and circle fitting residual of the elevation axis
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AN AXIS MEASUREMENT METHOD OF LARGE-SCALE
DISH SOLAR TWO-AXIS TRACKING DEVICE BASED ON
ELECTRONIC TOTAL STATION

Yu Jiahuan', Peng Youduo', Yan Jian', Tan Xinhua’
(1. Hunan Provincial Key Laboratory of Health Maintenance for Mechanical Equipment , Hunan University of Science and Technology,
Xiangtan 411201, China; 2. Hunan Electric Group, Solar Energy Group , Xiangtan 411101, China)

Abstract: An axis measurement method of dish solar two- axis tracking system based on electronic total station was
proposed, the electronic total station was used to track and measure the target prism mounted on the column and heat
engine support trusses, and obtain the three-dimensional coordinates of the prisms rotating around the height angle and
the azimuth axis at different moments, respectively; Then the space circle fitting method based on least square method
was used to solve the center coordinate of the space circle and the plane normal vector, thereby calculating the relative
position of the axis of the biaxial tracking device. The field measurement results showed that the axis measurement
method of large-scale dish solar two-axis tracking system based on electronic total station has simple operation, fast
results processing, high precision.

Keywords: electronic total station; two- axis tracking device; least square method; spatial circle fitting; axis

measurement



