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Abstract: To achieve uniform heat flux distribution on the receiver surface, an optimization method for he-
liostat aiming strategy in solar power tower station is proposed. First, the heliostat field is divided into zones
based on the calculated instantaneous optical efficiency of heliostats throughout the entire field, and different
aiming factors designed for heliostats in different zones. Then, the spot size of each heliostat is calculated ac-
cording to the aiming factor, and the relative spot size is determined by the ratio of spot size to receiver size,
thereby planning the aiming point distribution. Finally, a genetic algorithm is employed to optimize the helio-
stat aiming point distribution, achieving uniform heat flux distribution on the receiver surface. Taking a hun-

dred-megawatt-scale solar power tower station as an example, the heliostat aiming strategy is optimized. Un-
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der typical spring equinox conditions, the peak heat flux density on the receiver surface is reduced from 1.94

MW/m? with equatorial aiming to 1.01 MW/m?, improving uniformity by 53.29% while reducing the spillage

factor by 0.86%. This ensures efficient and safe operation of the receiver while maintaining high interception

efficiency.

Key words: solar power tower station; optical efficiency; aiming strategy; genetic algorithm
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Fig. 1 Calculation of energy flow distribution on the sur-

face of cylindrical solar collectors
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Tab.1 Design parameters of the 100 MW heliostat field
for the Delingha CSP plant

SHAR il
HOBRE /0 37.36

E H g8 26667
SRS B /m 32
A H 5w /m 4.81
AE H BT /m 6.29
AR A /m? 30
EEIES 0.94
PO /m 220
W A% o B /m 16.4
WA A /m 15.8

Bi A e 3 s

1000 |
800
600
400
200

South-north/m

-200 |
—400 |

—600
—800

400 0 400 800
West-east/m
K3 2 HesmmE R
Fig. 3 Layout of heliostat field

4.2 MILER

Bl 4G WA ) s T 5 7E R
(55 81 K) HEEE 172 K) ., B (58 264 K) Al
23 (5 345 K) B IE A, SR FH AR i o . 2 1
Al v 22 E bR B T, 3 7 S S S ) 1 1) I A
T HHTARET A0 o 26 2 XFHCAMMT T 3 Tt i3
W&AE 4 S 3AY H A GErERE

TEDRIE WG AE SRS T, e % B = B A vh Tl
RS R R, TP AR S B BRI . SR I v TR
¥ K=1.8 BYEHEMHESS , W Re v W] BRI, (7
HRIE NIRRT A R, 2 R
RIS X IR H B S N R
MBS . 3R 2 Wow, MR i o 21 A3 (G o,

W T2 3 TR 2.23%, 2.28%, 2.24%, 2.14%.
2E LRI, (B RE IR 5 T U 2k 22 (RN A e

2000
1800 F
1 600 -
1400
1200 F
1000 -
800 |
600 |
400 |
200 F
-8 -6 4 -2 0 2 4 6 8
Height of the receiver/m
(a) A4 H 2 1 I RE 5341 14

(a) Flux map of the vertical cross-sections on the vernal equinox
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(b) Flux map of the vertical cross-sections on the summer solstice
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(c) Flux map of the vertical cross-sections on the autumnal equinox
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Tab.2 Comparison of results for equatorial aiming, odd-even aiming, and multi aiming on typical days
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F4rH(81) 12.0 0.850 [1.8] 1.0268 79.79 -2.23 02155
[2.0,2.5,3.0] 1.0171 81.16 -0.86 0.2103
AR 2.0974 82.24 0.0 0.4641
HEH172) 12.0 0.972 [1.8] 1.1036 79.96 -2.28 0.1822
[2.0,2.5,3.0] 1.1214 81.29 -0.95 0.1617
AR 22012 82.02 0.0 0.4501
k73 H (264) 12.0 0.964 [1.8] 1.1647 79.78 -2.24 0.2096
[2.0,2.5,3.0] 1.1859 81.14 -0.88 0.2019
AR A E 1.9698 80.65 0.0 0.4507
£ 5 H (345) 12.0 0.882 [3.0] 1.0578 78.51 -2.14 0.2299
[2.0,2.5,3.0] 1.1026 80.07 -0.58 0.2259
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