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Analysis and Simulation of Motion Laws for Heliostats in Solar Tower Power Plant

He Lijuan Zhu Xuemei
( School of Electrical and Automation Engineering Nanjing Normal University Nanjing 210042 China)

Abstract: The accuracy of sun-iracking methods for heliostats is one of the most important factors that influences the effi—
ciency of solar tower power plant. Regarding the motion laws for heliostats in solar tower power plant a model of motion
trails for heliostats is developed with optical reflection principle. Based on the relative location between heliostats and the
receiver simulations of motion trails for heliostats of a city in West China are performed under the solar position algorithm
on Spring Equinox and Winter Solstice. The results show motion laws for heliostats in solar tower power plant.
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Fig.1 Schematic diagram of solar tower power plant
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Fig.2 Schematic diagram Fig.3 The definition of the angle Fig.4 The analysis diagram of the law
of heliostat of heliostat of the motion for heliostat
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Fig.5 The variation of Spring Equinox solar angel Fig.6 The variation of Autumn Equinox solar angel
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Fig.7 The variation of Summer Solstice solar angel Fig.8 The variation of Winter Solstice solar angel
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Table 1 The table of simulation parameters for heliostat in spring equinox and winter solstice

(°) (°) /m /m
+8 97.37° 37.37° 2011.3.21 (=100 0 0) (00 75)
+8 97.37° 37.37° 2011.12.22 (~100 0 0) (0 0 75)
(6) . (7) 2011 1 min
8:00 ~16:00 20 min 2
2

Table 2 The simulation results of heliostat angel for different moments in spring equinox and winter solstice

1(°)

(°)

(°)

8:00 48.940369
8:20 51.448876
8:40 53.955641
9:00 56.456269
9:20 58.948578
9:40 61.433187
10: 00 63.914942
10:20 66.405592
10:40 68.928523
11:00 71.526792
11:20 74.276366
11:40 77.306884
12:00 80. 831640
12:20 85.183623
12:40 90. 836890
13:00 98.344153
13:20 108. 042706
13:40 119. 459802
14:00 130.992088
14:20 140. 767705
14:40 147.863501
15:00 152.387663
15:20 154.878686
15:40 155. 888545
16:00 156. 851066

59.842277
57.502828
55.165847
52.802158
50.380467
47.867380
45.227803
42.426156
39.429040
36.210269
32.759517
29.096171
25.290659
21.497631
18.009460
15.336625
14.272803
15.744415
20. 184159
26.866362
34.272879
41.150502
46.965063
51. 685057
55.476944

44.802417 48. 185022
47.462640 45.954136
50. 136995 43.732793
52.820222 41.504614
55.523616 39.254603
58.266936 36.971003
61.078395 34. 646769
63.996553 32.281542
67.072916 29.884461
70.374569 27.478091
73.985696 25.103769
78.005801 22.828427
82.782826 20. 655998
87.955404 18.939771
93.770355 17.749103
100. 152878 17.280633
106. 879751 17.703575
113.590552 19. 096292
119.871176 21.396655
125.371679 24.404529
129. 886477 27.841804
133.361948 31.432621
135.854158 34.960424
137.476624 38.286570
138.361135 41.341209
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Fig.9 The variation of Spring Equinox heliostat angel

Li Jinguang Cao Gan Chen Guangjuan. Site optimization for solar thermal power stations basing on fuzzy synthesis evaluation
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