20154 12 | A 1R A= 2 ¢ 5 46 % WTY

doi:10.6041/j. issn. 1000-1298.2015. S0. 032

HXaEXREENERRHR

Tt = A BAM ITaEL
1.l 2% U AV Ml 35698 R 52 T 905 L5 100083,
2 AN AN BT 595 L5 100083)

FE: UIREZWEY AR SEBNEERE R —, SE0 U OF AR 48 % B8 B Ok 45 5 0 B (CRE AR HE 15 9 AF K iE
AEAR 2 T KT RE RO AE Ao Bt T — B SOAS R AL ST A O BRI AR g, o O H B AR O ot B0 B ST A,
PICI6F876A H J ILAF Ay v e b #R5 , R e/ — 3 i gt 7 i ot vt b i o vl S 0 ' R 8 B 2 ) W A B, 5 i 3 6
AT RGEMERERIE . WIS R R, REEW R TR AR R LR B F X 3R 22755 08:1.19% 7. 19% |
L.57% 1 6. 15% , P RIXT R 2R T 10% o G 2 Bl 't FIR iR 52 130 388 O T 3 O, 76 D't IR 3 3 & 7 15 000 Ix I
ARG AR S HE A, A BR AU 1. 41% Iy BE AR 0.1 Ixo RETERMRE/NT 0.63% , A B2

Béiﬁﬂ Fotiis Otz WEARS motait
FE4ES: S626.5 XHERARIRAD: A X E %S : 1000-1298(2015)S0-0194-07

Measurement System of Light Intensity in Solar Greenhouse
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Abstract; Light intensity is one of the indispensable factors for plant growth and transpiration. Real-time
monitoring light intensity and guiding irrigation by it can stimulate plant growth, simultaneously, and play
a role in saving water and energy. In this paper, a practical light intensity detection system was designed
in a simple way with low-cost. The silicon solar panel was used as the solar radiation sensor, which could
directly transfer the sun’s radiant energy into electric signals. The PIC16F876A MCU was used as the
processor. The least square procedure was used to establish the model between the output voltage of
silicon solar panel and the light intensity, then experiment was carried out to verify the performance of
this system. The result showed that the average relative errors were around 1. 19% in sunny days, around
1.57% in cloudy days, around 7. 19% in rainy days, around 6. 15% in changing weather, respectively.
The average relative error was always below 10% in different weathers. The system accuracy was
increasing while the light intensity increased. The system worked more precise when the light intensity
was above 15000 Ix with the average error of 1. 41% . The resolution was 0. 1 Ix. The system repeatability
error was very low ( <0.63% ), which means the system was running in high stability. In summary, this
system could work stably in the solar greenhouse in different weathers.
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Fig.1 Overall system diagram
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Fig.5 System software flow chart and A/D conversion chart
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Fig.7 Comparison of light intensity in sunny days

Pl v B 2R 3% s B T B (R, B R IRE I
TES — 1332A &8, W b Al L 1, TES — 1332A §
BOME KT B TS0 S U LA AT L R = 0. 967,

AR BT EBRET (KT
25000 Ix) 1 45 3 47 20 A, B0 7 35 4 x5 22 Oy
1.19% oI F 2 BEOEE 7 24 A0 X 152 25 R ffE (10% )
e W I 5 b o ' SR R = ) 1 R G R 22 AN
FR G0 TE W ORI A A
2.4.2 BIRAEETHRGNMIK

FEARGOT B Horb 2 d 5 858 2 17 % b
4317 ,08:00—18:00 YA IHI(H 5 TES — 1332A
N2 (B X F A 8 B o

M RT DL, BOE 4L #E 20 000 Ix A2 47
TES — 1332 A {3445 15 A0 1 53 (B A8 fh #a S [m) , {H A5
R EE R 2% T A o % B B, T IR o i o't ri i
b TES —1332A 1) 32 60 R 6 5 — 40 48 X6 o' 114 A ek
2 WA

16 v A BE A5 R (15 000 ~25 000 Ix) ,2 d %
P VAR 22 5 50 1. 37% 5 2. 05% , i Ik T 1
JIE - S5 AR % 25 bR v (10% )

254 B K o A ik 6 49 30 1 B B R R P
PPAEAF IR 22 0 1. 57 % , 32 W 3 S8 8 B 2K 1 0k off: 1
JEAK SR
2.4.3 FRIE T RGN IK

TER R AT I o 1 d iy Bl i 47 20 17
08:00—18:00 By A+ A (H 5 TES — 1332A Il & {4
XFLLAnE 9 s o



198 Kok HLOB ¥ R 20154
260001 ——TES—1332A 24000 4 —-TES—1332A
g ——fEAE A e R -
24000 R, /-lu\ A By A 72
% (S '\Dﬁ}«\%\ £ 22000 2 ”‘{/ K’lﬂ\/
22000 4 / v & - Y ¥
= f \%%% = gl ‘
i\ 200 c/’/ T E 20000 4
- ¥ R 1 sapy o 74
18000 ij' aﬁ/v-
16000 -r——F+————————————— 18000 L +—-——————
07:40 09:00 10:2011:40 13:00 14:20 15:40 17:00 18:20 07:40 09:00 10:2011:40 13:00 14:20 15:40 17:00 18:20
1 2 i 2
(@ (b)

8 BRI Mt ik B8 0 e X HE

Fig.8 Comparison of light intensity in cloudy days
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