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Solar Tracking Performance using a Heliostat and Uniform Irradiation of
LED Light for a Plant Factory

TR - BTN g B E
(Kyung-Wan Koo * Tae-Jin Kim - Youngshik Kim + Bong-Jo Ryu)

Abstract - This paper deals with the solar tracking performance using a small heliostat, the light reduction rate of the sun
light, and the performance of uniform irradiation of LED light for a plant factory. A high precision encoder is attached to the
heliostat to improve tracking accuracy. As a result, our heliostat-based solar tracking systems track efficiently the movement
of the sun light in experimental tests. The reduction rate of the sun light in the plant factory is then measured by using an
illumination sensor. The average reduction rate is 4.29%, which represents lower light reduction rates. In uniform irradiation
tests of LED light, sixteen points are measured, and overall deviations of irradiation were within eight percents.

Key Words : Solar tracking performance, Heliostat, Plant factory, Light reduction rate, Uniform light irradiation of LED
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Fig. 2 Machinery part and slip ring of a mini heliostat
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Fig. 7 Light source locus of the summer solstice
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Table 1 Light reduction rate of the sun light

Measurement positions
Upper part of | Lower part of | Reduction
cultivation cultivation rate(%/m)
shelves shelves
Measure 551 527 4.36
ment 552 530 3.98
values
(Lux) 550 525 454
Average light reduction rate of the 499
sun light
e AN Al s £E 242 sslsll B 9 2
HEge Uehdeon, B e oF 4.29(%/m) gtOEA Hl
B 4 2280 B8 ¢ & Uk (Y 1DS XEE 58
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JF 11 RAiu

of cultivation shelves
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() A8F &, (b) Mgt S (o) Agt

Fig. 11 Illumination measurement depending

st

on the position

(a) Upper part of the shelve, (b) Middle part of the
shelve, (c) Lower part of the shelve

24 LEDE O|&% 389 wdF FA J5aAt

401(

4>

7b ohLd EjFEe] s 0

U}, Lk Ao A

oz AEaio] S&a
ge =gHs|7t ofgnh ol2fel olfE A=Al S8 &

Lo 29 B o (l‘ﬂ

gH5| floiMde AZEES olE5t0i0F = 1Y UEE
B 52 4 Ddo] Eot TS Aol AEE B9 REFA
o e AE2 112 1siE ©7] €t wets @ ddo] F
LED ZHE& AMESHH olZst ZAE aidd = &—% Zog #
CIE QAT LED R 3l4 Fo] 2l HHZo|EZ Al ERfHo]
A AFEE = T ES AES] IEdo] gQst PSUJO zt
= tagoz Edntdol ZE Meo] Jhssith 2 =729 A

Aol debdol |aF A= A (660nm), FA450nm) 2

E79 uHEUE AFESIICH, LED = A

ILO

o=

4gst st

Trans. KIEE. Vol. 64, No. 12, DEC, 2015

2 3dME &8 & LS oflal, WO
AEoIL IS BAFSIA] o +E2 ‘E‘j%“?ﬂolﬂ}L

l. LEDE 0|8&%t A5 oRtofet olgske 210
st met AR 4~ Ut olEE0] HIZL 974L},
gte 89 =2 Wl o] d3dE ol

=0l LH &alod

=
LEDO] O‘% éﬂ%@ 1

O3 12 LED 793 ZAF AlEE Q8 AIgX
Fig. 12 Test zig for uniform light irradiation tests of LED

¥ 13

TEALAE
Fig. 13 A view of uniform light irradiation tests using

O18%H #AL ZA AIF ZZ

illumination sensor

1765



HM7|&s =g X 643 125 20154 12¥

4G 2A AIE ZEg Ro
LEDE A U0 =& AlA
Bgts oo, ol | S|
= 9 707%2 HuE 7dE ZAPL & o|RoA A Ass &
& UL

Tt Al Ao Jge ¢
O|&sto] 167 2QIES &

MX

il

==
e
2
=
u)
=
32
i
2a)
2"4_|_5,

2
e
[

¥ 2 LEDY Xk FF #
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Overall
[llumination values of LED (Lux) deviation
(%)
658 785 730 v
729 749 755 706
703 725 753 730 T
718 736 714 705
3.8 B
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