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Based on a horticulture study from 2011

Greenhouse
area with LEDs
rotal artificial | Luminaires | (20% and 700 USD [M$]
Country Greenhouse S
area [ha] I|ght|n.g
(assuming [Mpcs]
2013 400
China 360000 72000 50 7056
Spain 55000 11000 7,7 1078 2014 857
Japan 52571 10514 7.4 1030
Italy 26000 5200 3,6 510
Korea 21061 4212 29 413 2016 1771
North Africa 11400 2280 1,6 223
Turkey 10800 2160 15 212 2018 2686
Netherlands 10800 2160 15 212
France 9100 1820 1,3 178 2020 3600
United States 5000 1000 0,7 98
Greece 4620 924 0,6 91
Middle East 4300 860 0,6 84
Germany 3300 660 0,5 65
Belgium 2250 450 0,3 44
United Kingdom 1600 320 0,2 31
Total: 577802 115560 81 11325
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(such as glucose,

Photosynthesis

6 CO, + 6 H,0 > C,H,,0, + 6 O,

Growth

Storage

(new roots, stems, (starch)
leaves, and flowers)

Respiration
CgH,,0; +6 O, + 36 ADP + 36 P, >
6 CO, + 6 H,0 + 36 ATP

FEIRAEF ( the opposite of photosynthesis),

N ReE (ATP) .

ARk (C02) FlzK (H20) ##NAB Y
C6H1206) F14EF (02).

Chloroplast /

~ - N

/f : / \

/ R Thylakoid
Grana = Al —sitepf
Absorbed ) v light
light \

actions

Stroma - site of
dark reactions
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Wavelength | Photosyntesis | Further Effects Further Effects Further effects
range [nm]

200 — 280 Harmful

280 — 315 Harmful

315-380

380 - 400 Yes

400 - 520 Yes Vegetative growth

520 -610 Some Vegetative growth

610 — 720 Yes Vegetative growth Flowering Budding

720 — 1000 Germination Leaf building and growth Flowering
> 1000 Converted to heat

Source: [0]
9 OSRAM

OSRAM LEDHE YRR A J 2245143 5£|OS SSL| iR efh Opto Semiconductors



EYHIAIRBYFGEHR W BRI EL

Lok : /-\\ : -
0sf L \ ! .
P \ o 1
] P I ] Q
0.6+ ;,l' \ | . o
= . | II . o
FiA) ¢ ¥ \! n
- ! ] c
0.6 = I \ . @©
[ ; : &
i .
02k /i E\”\ - E
“H /i ; \
I'_I_I'J-.l ...--"."".4 |i . - N l.i N P Y
A | |
Soreté Chlorophyll a
i i Q
Soret ! ! v
c i i Q
o ; Chlorophyll b fe)
2 i i 7
= ! ! 7))
2 i i =
< ! ! <
i i -
i Q, /i
: 1 T ' T b
400 500 600; 700
Wellenldnge / nm
10 OSRAM
Opto Semiconductors

OSRAM LED###) i B 8 3 B 4245115y 7| OS SSL| 1B YA


http://upload.wikimedia.org/wikipedia/commons/b/bb/Chlorophyll_spectrum.png
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HID Hut 600W HPS Bulb Spectrum Chart

Emission (LED, HID) and sensitivity curve

1.4 :
“ — Radiant power LED
1.2 — Sensitivity curve DIN
' — Radiant power HID

LED emission
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Normalized absorption spectrum and

420nm >00nm >80nm 700nm * Impact of heat generated by HID not taken into consideration for comparison
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- o pren| B | LD | B [BBILED
S | EURAT | SOHT | SioaiT 'ﬁ'n LED | LED | LED | fapty
5000K [660nm |450nm | e

/

%xymm/w 100 17 130 130-150

g mW/\N 420 68 217 310 368 480 560 600
- \js B2 :‘&:\
TR FHEE 1.68 0.34 0.99 1.43 1.82 2.07 3.05 2.27 2.46
pumol/J
5'&
BB Egrklxﬁiﬁjj 16.8 20 12.4 14.3 14 14.1 124.3 107.2 26.6
E pmol/m™-s

i umol/mz-s
fg AR IX
BL: A SRS H AT BB, FREEN10K Ix , X M AJPPFD>410%12.4=124 pmol/m2-s

B2 : FEHR) EDREM FRAA LT, N 15K %100 pmol/m2-siPPFD, 7532 HE & 4100*37.6=3760Ix.

59.5 50.0 80.6 699 714 709 8.0 9.3
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Spectral Power Distribution

— = Chlorophyll a — = Phytochrome Pr mmm= Deep Blue 450 nm
— = Chlorophyll b — = Phytochrome Pfr == Hyper Red 660 nm
— = Carotenoid mmm= Far Red 730 nm
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HPS
F1dCLE EQ White  Reference
600W, 400v

Wavelength (nm) 730 - -
Binning Current (mA) 350 350 -
Optical Power (mW) 250 494 -

Efficiency WPE 39% 48% ~30%

Typical PPF (umol/s) . 1.51 2.14 1150

Typical PPF Efficacy 533 207 18
(umol/J)
Available Viewing Angle [R:{¢J4E]1] 120 80/150 80/150 80/150 -
OSRAM OSLON® Family LED values at Ts= 25°C (Q1 2015)
18 OSRAM
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_ Existing (Lx CxxP) New Gen (Gx CSxPMx.xx)

Color Typ Flux/ Radiant Power Typ Flux/ Radiant Power Radiant Power
Far Red 260 mwW 270 mW 4%
Hyper Red 367 mW 425 mW 16 %
Red 62 Im 72 Im 16 %
Amber 84 Im 105 1Im 25 %
Yellow 68 Im 76 Im 12 %
True Green 100 Im 130 Im 30 %
Blue 28 Im 33 1Im 18 %
Deep Blue 600 mW 690 mwW 15%
19  OSR OS SSL MK | OSLON® SSL OSRAM
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LEDJF1 © 730nm

HERT : 3mm*3mm
HEEFEL @ AIN [BE
EICRE : 80EFI120E ATk
HRFEVERA © 350mA
ARV - 250mW
BIRIPPFE3Y : 2.3 ymol/J

B AR © 1000mA OSLON SSL 730nmiz £ 3¢LED
LED#E: 3.8 KIW — 6 K/W AR3k2015 LR HAHA R SRAIHTR
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OSLON® 2%l LED - 615

12 —F—+— b —7F—F— LT ——— LY - LA - LR - LH
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| T-520nm
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0.2 - \
0.0 - e - - : - R
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(0.2)
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Key features:

»

Available in many colors Blue, Green, Amber,
Red

Epoxy-based QFN (Quad Flat No Leads)
package in mid-power class

|dentical footprint as with white DURIS® S5
Compact footprint for high-density arrays . ‘ S
savingspace and simplifying color mixing WV g W

Viewing angle of 120°

L

Peak typ. flux @ 150 mA Efficacy @
Type Color _
Wavelength (= grouping current) 6.30 V, 150 mA

GA PSLR31.13 Amber 630nm 45Im 48Im/W
GR PSLR31.13 Red 650nm 24Im 26lm/W
GT PSLR31.13 True Green 540nm 170Im 181Im/W
GD PSLR31.13 Deep Blue 450nm 420 mW 45%
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=S5 - Amber - S5-red —=S5- green - S5-deep blue
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Fluorescent
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18h photoperiod, 20°C
Recorded Leaf area and count,
stem height, fresh and dry weight
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