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Abstract

Targeting the heliostatic position optimisation problem of the heliostatic field, the position distri-
bution of the heliostatic mirror in the heliostatic field is optimised and analysed in order to maxim-
ise the heliostatic mirror’s absorption of solar energy. This is done through the development of an
optimisation model and a heliostatic optimisation model. Among these, segmentation and stratifi-
cation are used to handle the heliostat around the heliostat field. After establishing the polar coor-
dinates of the heliostat position, MATLAB establishes the heliostat’s position allocation model. The
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heliostat’s angle and the absorption tower’s location deviation define the mathematical model. Con-
sidering that the number of heliostats is too large, the adjustment of heliostats is more complicated,
and the method has higher simplicity and accuracy.
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Figure 1. Tower solar thermal power generation
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Table 1. Average optical efficiency and output power of Model 1 on the 21st of each month
F 1. HE—FA 21 BRI FHEREHIIR

SPEIRSERL PRI

AR AR5 I T 240

) SR e TAsTECE eThsE
1 H21H 0.5825 0.9255 0.821 0.8392 776.751
2721 H 0.5849 0.9520 0.833 0.8388 776.35
3H21H 0.5832 0.9756 0.835 0.8482 776.983
4721 H 0.5899 0.9921 0.837 0.8463 776.71
5H21H 0.5814 0.9978 0.832 0.8449 776.533
6 421 H 0.5867 0.9986 0.83 0.8436 776.859
7H21H 0.5866 0.9978 0.834 0.8427 776.374
8 H21 H 0.5827 0.9916 0.829 0.8418 776.23
9 721 H 0.5884 0.9745 0.827 0.8411 776.20
10 H21H 0.5839 0.9488 0.823 0.8405 776.19
11 21 H 0.5873 0.9231 0.82 0.84 775.958
12421 H 0.5891 0.9132 0.818 0.8396 775.725

Table 2. Table of the annual average optical efficiency and output power of the Model 1
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Table 3. Average optical efficiency and output power of Model 2 on the 21st of each month
F3. HEZFA 21 BRI FHEREHIIR

N3 37 N7
A TR TR *ﬁgzkﬁ TR AR ﬁ“ﬁﬁﬁﬂjﬁﬁ&

1H21 H 0.5830 0.9251 0.825 0.8396 776.662
2H21H 0.5845 0.9532 0.835 0.8324 776.521
3H21 H 0.5866 0.9748 0.839 0.8442 776.328
4 H21H 0.5841 0.9915 0.834 0.8476 775.291
SH21H 0.5895 0.9985 0.831 0.8405 776.852
6 H21 H 0.5823 0.9935 0.836 0.8442 776.395
7H21H 0.5847 0.9947 0.823 0.8491 775.269
8 H21 H 0.5811 0.9975 0.824 0.8455 775.841
9H 21 H 0.5864 0.9742 0.821 0.8436 776.208
10 H21 H 0.5865 0.9488 0.834 0.8501 776.526
11 H21H 0.5842 0.9235 0.819 0.8305 777.129
12 °H21H 0.5894 0.9234 0.814 0.8426 776.891

Table 4. Table of the two-year average optical efficiency and output power of the Model 2

% 4. MR FTIRSHRRMENES

EVEDLE ETHREN FTHRRE  ETEi ST AT
LIES x PR & DIZE(MW) I (kw/m?)
0.5852 0.9666 0.8279 0.8425 60 776.3261

Table 5. Design parameter table for Model 2
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Table 6. The sizes and installation heights of the heliostats in the three parts of Model 3
o BRZh=MHINERBERINRZRESE
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FE—H 6mx7m 4m
B 7mx7m S5m
= 7mx7m 6 m
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Table 7. The average optical efficiency and output power on the 21st of each month in the second part of Model 3

F7. BAE=F-RMHEH 21 HEHOARFHERMHEINER

P2 B R A4 SR TR B T 24

H 3] PR P RER oo IR CR %
1H21H 0.5267 0.9364 0.77 0.8609 702.3779
2H21H 0.5253 0.9331 0.723 0.8685 702.852
321 H 0.5239 0.9336 0.724 0.8635 702.395
4H21H 0.5275 0.9323 0.721 0.8647 702.269
SH21H 0.5211 0.9324 0.734 0.8642 702.841
6 721 H 0.5247 0.9321 0.719 0.8633 702.836
7H 21 H 0.5299 0.9334 0.764 0.8645 702.539
8321 H 0.5238 0.9319 0.778 0.8678 702.334
9H 21 H 0.5271 0.9323 0.779 0.8626 702.911
10321 H 0.5247 0.9324 0.773 0.8693 702.339
1 g21H 0.5217 0.9321 0.777 0.8597 702.886
127211 0.5217 0.9334 0.769 0.862 702.634

Table 8. Table of annual average optical efficiency and output power of the second part of Model 3
F 8. BEZE MO FTHIAFHERREE RS
GRS P S S S P A GIIG o 0] 1555 75 1 SR B e 7 =10y QG B o 2L (A S X DATETE XA 1K B e L T
GES S PRCR S TIF(MW) I (kw/m?)
0.5248 0.9329 0.7526 0.8642 61 702.601

Table 9. Design parameter table for the second part of Model 3
Fz 9. RE=FZHMEIHSHE

A E AR EHBRT NG R E(m) SE H 8% e T & H B TH A (m?)
0,0) 7x7 5m 594 49
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Table 10. Average optical efficiency and output power on the 21st of each month in the third part of Model 3
Fz10. ER=ZF=NNEFH 21 B R FERRMEINER

T8 A S

SR TR B T 2

H 3] FEPDEERR PRIRTERCR e I RCR T
121 H 0.5271 0.9372 0.777 0.8607 703.245
2721 H 0.5238 0.9325 0.773 0.8632 703.662
3H21H 0.5277 0.9335 0.775 0.8648 703.521
4H21H 0.5294 0.9339 0.777 0.8615 703.328
5H21H 0.5217 0.9334 0.772 0.8685 703.291
6 H21 H 0.5217 0.9331 0.763 0.8635 703.852
7H21H 0.5269 0.9336 0.764 0.8647 703.395
8 H21 H 0.5261 0.9323 0.769 0.8675 703.269
9 H21H 0.5295 0.9324 0.777 0.8642 703.841
10 H21H 0.5247 0.9321 0.773 0.8688 703.208
11 21 H 0.5285 0.9334 0.762 0.8635 703.526
12 421 H 0.5235 0.9319 0.778 0.8634 703.129

Table 11. Table of annual average optical efficiency and output power of the third part of Model 3
=11 RE=FZMOFFIRFHERLMETIRSE

SRR EPRAR FTHNEE PR ErREmE AR T
S R EERVES R R (MW) I Z (kw/m?)
0.5259 0.9333 0.7717 0.8645 62 703.439

Table 12. Design parameter table for the third part of Model 3
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Table 13. Average optical efficiency and output power on the 21st of each month in the third part of Question 3
F13. PE=E=2EH 21 BEHAFHERAL IR

N2 /> Al [ 37 N2
A TEIERE P RIEAE %Eiggfzgifﬁ% T RE ”ﬁ*ijﬁfgi%*

1H21H 0.5456 0.9329 0.790 0.8537 727.4283
2H21H 0.5445 0.9396 0.777 0.8547 727.6783
3H21H 0.5461 0.9473 0.779 0.8567 727.4147
4 H21H 0.5470 0.9526 0.777 0.8679 726.9627
SH21H 0.5441 0.9548 0.779 0.8577 727.6613
6 H21 H 0.5429 0.9529 0.7726 0.857 727.6943
7H21H 0.5472 0.9539 0.7837 0.8594 727.0677
8 H21 H 0.5437 0.9539 0.7903 0.8603 727.1480
9 H21H 0.5477 0.9463 0.7923 0.8568 727.6533
10 A 21 H 0.5453 0.9378 0.7933 0.8627 727.3577
1nA2H 0.5448 0.9297 0.7860 0.8512 727.8470
12 21 H 0.5449 0.9296 0.7870 0.8560 727.5513

Table 14. Table of annual average optical efficiency and output power for the third part of question 3
= 14. B ZEZ WA FRFIRFHERMHTIRSE
FPBPLE EPHREZA EPRRE PR PR A SR AR T AT S e
(ES S PIRCR x TIFMW) HIF (kw/m?)
0.5453 0.9443 0.7839 0.5878 61 727.455
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Table 15. Design parameter table for the third part of question 3
15, FRE=ZFEZBMRITSEE

ol B A B HBRST (i) H R R (m) SE H B T 4 SE H B A (m?)
(0,0 AR = SR = 1745 R =
E&mE

2023 A X R AEQEH O INZRITE (G T8 A Jo AR AT AT T 47 A7 o2 € fr A AL i
Ji, S202313644048, ot N: Z2&): HEARHL FRHERSE BRHESBE 2020 RV H (XJ202025);
MAE B R 2B 2022 ERMFIH (XJ202218); 2024 4 4 & £ P 5 4F 200 RT3 il 6 42 100 H
(2024KY1728); 2024 FFHEMME BRHE G “ B R £ DHRB(XI2024080).
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