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Design of Self-powered Heliostat in Concentrating
Solar Tower Power Plant
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Abstract: This paper proposed a small size heliostat that was self-powered and realized zenith-azimuth
sun-tracking intelligently. It implemented the real-time and efficient track of the sun with the low-power
microcontroller, and had wireless communication between the microcontroller and the central server based
on wireless technology. The two-axis motors of heliostats achieved power-driving and sustainable operation
with PV modules and rechargeable batteries. Moreover, the interval sun-tracking of the heliostat was
optimized to guarantee the system operating in the low-power state. Through theoretical analysis and
simulation, self-powered and intelligent-tracking properties of the maximum area heliostat with a mirror of
3 m® were validated.
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Fig.5 Flowchart of wireless communication and intelligent-iracking
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Fig.6 Curve of the sun’s zenith and azimuth angles with

moment T in summer solstice
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Fig.7 Curve of heliosiat’ s zenith and azimuth angles

with moment T in summer solstice
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Table 1 Interval property of the heliostat

I min Biz% 1 min BEK BB

A FEH LS. el BKAE/(°) BEH%EE/s E/W
2.3 EHEERDSHE 4 1.49 0.99 0.69
RLNEHGERALE . (FH HE, 5 044 02 0o
KOMELE)WEFEDS L, L1 min BETER *o sy Los -
HAE. R—-MBKEHE, B &S KB KHZ ' ' '
BAME, FALHESTHREEEL MRARY = 240 ! €0 0.87
2 AFMAR.HY , EARERDSSH
Table 2 Energy dynamic distribution of heliostats in different seasons
EFHHENE /m B BRABRNGEENSZ BRABRMNERE/T HEEBEJ A BT/ W
54 9.41 45.71 13.4 0.50
5iE 9.48 29. 48 12.5 0.46
(60,60,0.5)
&4 9:40 47. 14 13.5 0.50
&F 8:53 45. 86 14.1 0.52
H4 12:02 41.49 13.4 0.50
-3 12:19 29. 13 12.5 0.46
(60,0,0.5)
®4 11.57 42.39 13.4 0.50
FE 1201 52.15 14. 4 0.53
- 2as 14.18 45.71 13.4 0.50
BEE 14:11 29.48 12.5 0. 46
(60, -60,0.5)
*4r 14:19 47. 14 13.5 0.50
&FE 15.06 45.86 14. 1 0.52
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