A0W 53 AFDLAN-HS 9T el Qe e o duelde] delosue MAREY B9 ot /U

[=2] SIEEHYALXIER] =2E Vol. 34, No. 3, 2014
Journal of the Korean Solar Energy Society ISSN 1598—-6411
http://dx.doi.org/10.7836/kses.2014.34.3.021

200kW &3 HYIEAAN 2SS 93t
dg Q~EE FE ¢4 %1FZY
L Q2HE WMALEER 87 W Y

Development of Heliostat Aiming Point Allocation Scheme
in Heliostat Field Control Algorithm
for 200kW Tower Type Solar Thermal Power Plant

HEod Xl
1o =

Park Young Chil*
(Submit date : 2014. 3. 24., Judgment date : 2014. 3. 26., Publication decide date : 2014. 5. 27.)

Abstract : Heliostat field control algorithm is the logics to operate the heliostat field of tower type solar thermal
power plant and it could include various methodologies of how to control the heliostat field so as to optimize the
energy collection efficiency as well as to reduce the system operating cost. This work, as the first part of the
consecutive works, presents heliostat aiming point allocation scheme which will be used in the heliostat field
control algorithm for 200kW solar thermal power plant built in Daegu, Korea. We first discuss the structure of
heliostat field control system required for the implementation of aiming scheme developed in this work. Then the
methodologies to allocate the heliostat aiming points on the receiver are discussed. The simulated results show
that the heliostat aiming point allocation scheme proposed in this work reduces the magnitude of peak heat flux
on the receiver more than 40% from the case of which all the heliostats in the field aim at the center of receiver

simultaneously. Also it shows that, when the proposed scheme is used, the degradation of heliostat field optical

efficiency is relatively small from the maximal optical efficiency the heliostat field could have.
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Table. 1 Variation of annual average optical efficiency
of heliostat depending on different aiming point

fflﬂ AR ALER(%)
<
ge| L | L |G| 0| G| G| LT

1 10.73]10.75]061|0.70|0.72|0.76 | 0.64 | 0.72
8 10.69(0.74|069|0.72|0.70 | 0.74 | 0.70 | 0.72
15 [ 0.61]0.75|0.73|0.72|0.64 | 0.76 | 0.72 | 0.70
242 1064|064 | 046 | 0.60| 0.63 | 0.67 | 0.53 | 0.64
257 1 0.60 | 0.67 | 0.60 | 0.67 | 0.63 | 0.69 | 0.63 | 0.67
272 1046 | 064 | 064 |0.64|0.53|0.67 | 0.63 | 0.60
435 | 0.60 | 063|048 | 0.61 | 0.61 | 0.66 | 0.53 | 0.64
422 1 0.57 ] 0.64 | 057 | 0.66 | 0.60 | 0.68 | 0.60 | 0.66
450 | 0.48 ] 0.63 | 060 | 0.64 | 0.53 | 0.66 | 0.61 | 0.61
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Fig. 13 Heat flux distribution at 18:19:50 of 2013.6.21.

when static and dynamic aiming point allocation scheme
are used simultaneously
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Table. 3 Heat flux distribution on the receiver at vernal
equinox, summer and winter solstice of 2013 using static
and dynamic aiming point allocation scheme simultaneously

Al ZE A< (kW/m?)
@Men%) (4] 5 [T | L | &
7:48:9(15%) 0.63 | 046 | 043 | 0.44 | 0.44
(%—Er) 12:33:12(54°) | 0.87 | 0.60 | 0.61 | 0.61 | 0.61
17:18:46(15°) | 0.64 | 0.46 | 0.44 | 0.45 | 0.43
6:34:59(15°) | 0.53 | 0.37 | 0.35 | 0.37 | 0.35

(2}27(1] ) 12:27:26(78°) | 0.80 | 0.55 | 0.59 | 0.59 | 0.57
18:19:50(15%) | 0.55 | 0.38 | 0.36 | 0.36 | 0.35
9:9:35(15°) | 0.72 | 0.50 | 0.51 | 0.50 | 0.47
(1%2';2) 12:24:10(31°) | 0.87 | 0.60 | 0.59 | 0.61 | 0.61

15:38:45(15°) | 0.74 | 0.50 | 0.47 | 0.50 | 0.51

Table. 4 Comparison of heliostat field optical efficiency

ERE
ZNA AL FALE 3 A
}\]Zl' G /\]'o E‘__/\]'ﬁ %

Qx| A A
(¥22) aw] 5 (2% ae
W) | (%) | EW)| (%)
7:48:9(15°) 1.149 | 638 | 1.067 | 59.3

3.20

(| 128312050) | 1584 | 880 | 1472 | 818
S 71846015 | 1153 | 641 | 1.076 | 598
6:34:50(15°) | 0.963 | 535 | 0.890 | 494

S [z2raers) | 1485 | w25 | 1386 | 710
181950(15°) | 0962 | 534 | 0894 | 497
99:35(15°) | 1287 | 715 | 1192 | 662
(oo [izowi0sr) | 1582 | 879 | 1462 | 812

15:38:45(15°) | 1.291 | 71.7 1.20 66.7
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