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The Problem




RedeS|gn|ng how light Is applied




Why LEDs?

Small

Solid state

Long lifetime ~ 100,000 hr

Chose wavelengths for plant function
Can operate at low power

Emission surface relatively cool
— Inverse square law | oc E / d?




Printed-Circuit LED “Light Engines”
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ORBITEC Light Engine

e 1 row of sixteen 440 nm blue
* 4 rows of sixteen 640 nm red
e 2 rows of ten 520 nm green

e 2 photodiodes
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Results

Trial 1

Trial 2

Trial 4

Total gDW

6.8

5.9

96.4

Average
gDW/plant

gDW/m?

0.6

LU |

0.4

> [ dge |

3.7

gDW/m?/day

gDW/m?3
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Results

Trial 3

Trial 4

Trial 5

Total gDW

62.4

96.4

72.0 (81.1)

Average
gDW/plant

&

gDW/2

2.8 (3.1)

310.3 (349.4)

gDW/m?/day

9.7 (10.9)

gDW/m?3

537.9 (605.6)




Intumescence
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Side-By-Side
- Peppers
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Intumescence in
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Third Harvest
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HELIAC

High Efficiency Lighting with Integrated Adaptive
Control

 Phase | and Il NASA « Rand B LEDs
SBIR grants awarded to  activated where leaves
ORBITEC detected.

Prototype plant position < Plant testing was
sensor was developed performed at Purdue.
and constructed e Enables:

Light from 520 nm G — Automation of height
LEDs is flashed/ sensing for IC

detected by photodiodes  — Detection of plant
spread for CC array

development




Cowpea Growth Study




Reconfiguration to
Overhead
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