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Design of LED arrays used for plant illumination

ZHOU Detao, FAN Guanghan, XU Yigin, CHEN Zhao fei

(Institute of Optoelectronic Materials and Technology, South China Normal University, Guangzhou 510631, China)

Abstract; Based on the photosynthesis and photomorphogenesis of greenhouse plant, two kinds
of light emitting diode (LLED) arrays for plant illumination were designed. The irradiance
superposition formula of the LED array was derived, and then the LED arrays were simulated
according to the formula. The red and blue LEDs were uniformly arranged, the proportion of
red LEDs to blue LEDs is 1:1 in the first array, and the proportion of red LEDs to blue LEDs
is 4:1 in the second array. Experimental results analyzed by TracePro software show that the
second LLED array has an advantage over the first one on irradiance uniformity, and the second
LED array perform better at cooling because the spacing between ILEDs become larger. The
LED arrays distributions applied to plant illumination were achieved and reliable reference for
the design of LED array is provided.
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Fig. 2 Irradiance distribution of four LEDs
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Fig. 3 Irradiance distribution of red and blue LEDs arranged with the first array
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Fig. 4 Irradiance distribution of blue LEDs(d,; =7°) arranged with the second array
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Fig. 5 Irradiance distribution of blue LEDs(8,, =14°)arranged with the second array

LED SelREAE Y A= K i R A0 LED AERL5E BRI R 58 s 34 5 RS [ AN S . IR
TET PRY ) 55 B2 ) A 2 ST P AL A I R Al W 280 . H AT S X T A4 IR LED [4:31] 3831
B HEAE A s TR S 4 5 LED [ 90 fry 4 55 1B 28 Jin 28 SO ARl 8 i 28 X B 91 47 005 B4 » e P A
AFEI A LIS LED B0 X Hmif LED B2 £ B8 6 S B2 i g S0 B9 2 0y s S5 TR JRE 3% 53 1k
TS 1.9F HFES 2 BAR4R LED [a] B, A 1 F LED BRI R AR B, BARIES 2§Dt LED
10 e T AR AR RS 1 e LED S B /IMR 22 L (R AR SCBR I T LGE >R 58 PR A 0t LED,
By AT 25 4 1 1) A R RORA B SR T B R/ B b B R B &S B LED REH) AT 4 %
P VHA AR LED FEFERAESE , SCRE G I i _EAdr i R/B X254k,

S k-

1] H M HaE, &l KIRA G R AT DT TEL ] b 383, 2005,27(5) : 3337,

(2] S REME, REH, & fJ%XT $5 6 LED FArfsgmaisE )], k44 K, 2009,35(6):915—918.

(3] Br W20 0. % —i LED 50T B2t SO E L], b2 4L% . 2006, 28(5) : 37—42.

(4] fRafh. =M. 0 &% B L LED @Rt m rl R[] ). o545 % 42,2008, 16(3) : 398 —405.

(5] =g 2R AEEE. 5. B EEROEI LED KW TAER RS ML ] £k #341k,2007,28(5) . 753—758.

(61 VI, B A A 3% (ML b« W 40 Hh et 2001,

[ 77 GOINS G D, YORIO N C,SANWO M M, et al. Photomorphogenesis, photosynthesis,and seed yield of wheatplants grown under light
emitting diodes(LLEDs)with or without supplemental blue lighting[J]. ] Exp Bot ,1997,48.1407—1413.

[ 8] TUONG-HUAN L V,TANAKA M. Effects of red and blue light-emitting diodes on callus induction, callus proliferation, and
protocorm-like body formation from callus in Cymbidium orchid[J]. Environment Control in Biology ,2004,42(1) ;57— 64.



+ 80 - e L A 4533 %

[9] NHUTD T,HONG L T A,WATANABE H,et al. Growth of banana plantlets culturted in vitro under red and blue light-emitting
diode(LED)irradiation source[ J]. Acta Hort ,2002,575,117—124.
[10] e pb 2528, B diihm i LED AT @SB . # & 27,2008, 23(5) :589—594.
(110 FE4RJL. 2R BRI A 41 5D, 3L A h R K2, 2006.
(12] @13, LED MG RGBT B ILBEF G I BE A3 A 28 (D, AN - A IS 4% , 2005,
[13] F* k. LED BT HBIR AT ELT]. oA L2538, 2007 (1) : 25— 30.
(14 X1 VL RRE B AU 55, T S 21 2 3% 0 vh 455 B LED A6 ). B3 4K, 2003,29(5) :526—533.
‘r\%\/-/\%\%\?
§lﬁ :%\ S
Semanaanend
4 4 LA
HFEFEERBAZWIELEHRELEN
T \|s = 4
AT RENE R ST 5 E =3

JERPT IR E AR LD Ea (5 A (EUR SE NG Ol K2 Blr 5] — R B SR iR T2k
e rT LI IX SE 22 Mg . XK » B0 — K R — JeF T S 1 B C A3 B/ B4 2
ISR BE AR TERCR .

TAEA RN P AR EEA—FE . H— ORI K L A A& 15 7 18 22 e A A%
SO P T AT L . B R HERR IR RIS HUR AR 22 4RI W B E MTRR B A R R DA L 3
EHSLIN o X — i HER W] CERAE ST S A0 O e AE PR M i P (4 R P TR o T A o A I
S0 e DR L R P A B 8y S A BT RSB S A A T A A

22 ML) S AT S AR B SR A D — 4 SR TG OSSO X A o i 1) BB i B 48 3 3 2 1A
P B A EA TR R ORI Wa 0 R 2 B8 B B8 6 T TR 2 5 i n] RLSCA B
MFERERI R o AT SE g W] RS T BETH I T RE RS T UL A 44

IR B3R P e A0 2 S T Ak — T2 9 ) 4 J o 97 A 78— 2R 971 i 7 44 L ISR R T 53 7 ) B
G0 XA I B GUSRITERISA R NS ST AV RN ] BT /) T i LA
SRR RS X EE VIR A FLIT I RN A A [ AN ] XA B T R HDE B AAS )
TR LA P E] - B4 V7 RR R — AR B B - RERERT i [N AE7 — Bt i) FH R H Ok

W5 AR BT eEAetok  [A A5 I [B) 9 5L 1T M A 1) 2 2 M 3G 3 A BVl i B AR ' RO [ 8 03 28 173
N[5 PR s ) S 58 37 55 DA B S e RO AN P 3 T LT A T AR R T TG AR AR BE AT
FEANR A Bt Bt SR AT SO AT AR A AT AT 5 1. SO AN — € SR T AL IR R
AT LA S 3 ] SR T 18] o T AN PR — BN DUBR AT 1) 8 7 D IRT7 1 o 3K Al eV TR 5 T LA A s 5 P 2850
R A

ISR 9 A 2 B R AR EH — B2 288 b 38— VR F R 7 HRTAE R O e~ TR A R
A BE MO LSS FIE . LR J5 2004 ARASRR R T AU AU HL T4 R . 2009 ARFERS B 7 3R -2 ir

A FH G A A ) DE TR R30S e — > B B R & . g D7 S URRT R AL Ml 1 2
PSRN B A 1 T ie” » 3 b Ay 5 1 ' oRO7E 25 18] HL R Fir 2 PR if e AR SR 48 e e B/ (1 28
TEURL. ABPT X — MR AT AR — R P FROGAA 0 » PG mT L2 TE AR 22 B - T 3R A 1 Ll
PSR KT A B R FHAET RS E . IR H AT il ixX — R R LM

(A B A R)



