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Background

Overview
This application note describes optimized lighting layouts using Thrive Agritech’s Infinity LED
Light Bar. The lighting layouts address many of the common lighting requirements for indoor
agriculture, and cover a range of illumination areas and intensities. The lighting layouts specify:
e Number of Infinity Lights over the plant area
e  Mounting height of the lights
e  Position and center-to-center spacing of the lights

lllumination Area

Typical illumination areas (tables, shelves, etc.) for indoor agriculture include footprints of 2'x4’,
4'x4’, and 4'x8’. Often these illumination areas are building blocks that are combined to create
larger growing areas within a commercial grow facility. The objective of this application note is
to specify the lighting designs for the building blocks, the 2'x4’, 4’x4’ and 4’x8’ areas, which can
then be extended to larger areas.

Light Intensity

The primary application for the Infinity Linear LED Light is to provide energy efficient
illumination for leafy greens and other vegetative growth, with light intensities at the plant
surface ranging from 100-400 umols/m2/sec. The Infinity LED Light has been designed to
replace older, less efficient, lighting technologies including fluorescent and metal halide.

Light Uniformity
The lighting layouts created within this design guide have been optimized to produce uniform
illumination over the extent of the plant surface area.

Non-Standard Lighting Designs

This application note addresses the most common design configurations and intensity
requirements. Please contact Thrive Agritech’s applications engineering team with lighting
design requirements not covered within this guide.
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Summary of Lighting Designs
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(Detailed lighting layouts are on the following pages)

2’x4’ lllumination Area

Light Intensity | # of Infinity Mounting Center-to-Center Page Number
(umols/m2/sec) Lights Height (inches) | Spacing (inches) g
100 1 15” n/a 3
200 2 10” 12” 4
300 3 9” 8" 5
400 3 6” 8" 6
4’x4’ lllumination Area
Light Intensity | # of Infinity Mounting Center-to-Center Page Number
(umols/m2/sec) Lights Height (inches) | Spacing (inches) &
100 2 15” 24" 7
200 4 12” 12” 8
300 5 8” 9.6” 9
400 6 6” 8" 10
4’x8’ lllumination Area
Light Intensity | # of Infinity Mounting Center-to-Center Page Number
(umols/m2/sec) Lights Height (inches) | Spacing (inches) &
100 4 15” 24" 11
200 8 12” 12” 12
300 10 9” 9.6” 13
400 12 6” 8" 14
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2’x4’ lllumination Area
100 umols/m2/sec

Lighting Design
e {# of Infinities: 1
e Mounting Height: 15”

Isometric View Top Down View
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Intensity Map
Avg PPFD = 77 umols/m2/sec, Max PPFD = 120 umols/m2/sec
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Min:0.00016868, Max:120.38, Ave:77.179
Total Flux:57.362 W, Flux’Emitted Flux:0.4945, 495331 Incident Rays
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2’x4’ lllumination Area
200 umols/m2/sec

Lighting Design
e # of Infinities: 2
e Mounting Height: 10”
e Center-to-center spacing: 12”

Isometric View Top Down View
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Intensity Map
Avg PPFD = 184 umols/m2/sec, Max PPFD = 247 umols/m2/sec
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Min:0.00072249, Max:247.29, Ave:184.24
Total Flux:136.93 W, Flux/Emitted Flux:0.59021, 1182330 Incident Rays
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2’x4’ lllumination Area
300 umols/m2/sec

Lighting Design
e # of Infinities: 3
e Mounting Height: 9”
e Center-to-center spacing: 8”

Isometric View Top Down View
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Intensity Map
Avg PPFD = 284 umols/m2/sec, Max PPFD = 376 umols/m2/sec
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Min:0.0016445, Max:376.85, Ave:284.89
Total Flux:211.74 W, Flux/Emitted Flux:0.60843, 1828169 Incident Rays
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2’x4’ lllumination Area
400 umols/m2/sec

Lighting Design
e # of Infinities: 3
e Mounting Height: 6”
e Center-to-center spacing: 8”

Isometric View Top Down View
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Intensity Map
Avg PPFD =339 umols/m2/sec, Max PPFD =458 umols/m2/sec

600 400 200 0 -200 -400 -600 650,

-600j -600 600!
-500 500 550
-400) 1400 500
-300) 300 450 e
-200 200 400 ./ i N

£ -100 100 350 o U

s 0 o 300 :

£ 250l Vi

z 100 100 | [

£ 200!

N 200 200 ; ‘ 75T
300 300 50 i | i
400 1400 100 |

50
500 500 o |
600 600 1000 -500 0 500 1000
600 400 200 O -200 -400 -600 —  Horizontal
X (millimeters) — Vertical

Min:0.0022804, Max:458.44, Ave:339.27
Total Flux:252.15 W, Flux/Emitted Flux:0.72458, 2177074 Incident Rays
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4’x4’ lllumination Area
100 umols/m2/sec
Lighting Design

e {# of Infinities: 2

e Mounting Height: 15”

e Center-to-center spacing: 24”

Isometric View Top Down View
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24”

Intensity Map
Avg PPFD = 100 umols/m2/sec, Max PPFD = 159 umols/m2/sec
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Min:20.274, Max:159.48, Ave:100.64
Total Flux:149.59 W, Flux/Emitted Flux:0.59836, 1198877 Incident Rays
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4’x4’ lllumination Area
200 umols/m2/sec
Lighting Design

e {# of Infinities: 4

e Mounting Height: 12”

e Center-to-center spacing: 12”

Isometric View Top Down View
D
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Intensity Map
Avg PPFD = 200 umols/m2/sec, Max PPFD = 269 umols/m2/sec
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Min:53.316, Max:269.06, Ave:199.8
Total Flux:297 W, Flux’/Emitted Flux:0.64008, 2570190 Incident Rays
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4’x4’ lllumination Area
300 umols/m2/sec
Lighting Design

e {# of Infinities: 5

e Mounting Height: 8”

e Center-to-center spacing: 9.6”

Isometric View Top Down View
<>

9.6”

Intensity Map
Avg PPFD =299 umols/m2/sec, Max PPFD = 390 umols/m2/sec
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Min:63.926, Max:390.73, Ave:299.22
Total Flux:444.77 W, Flux/Emitted Flux:0.74129, 3719881 Incident Rays
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4’x4’ lllumination Area
400 umols/m2/sec
Lighting Design
e {# of Infinities: 6
e Mounting Height: 6”
e Center-to-center spacing: 8”
Isometric View Top Down View
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8"
Intensity Map
Avg PPFD = 373 umols/m2/sec, Max PPFD =481 umols/m2/sec
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Total Flux:555.76 W, Flux/Emitted Flux:0.79851, 4807790 Incident Rays
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4’x8’ lllumination Area
100 umols/m2/sec

Lighting Design
e # of Infinities: 4
e Mounting Height: 15”
e Center-to-center spacing: 24”

Isometric View Top Down View
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Intensity Map
Avg PPFD = 106 umols/m2/sec, Max PPFD = 143 umols/m2/sec
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Min:0.00051589, Max:143.56, Ave:106.27
Total Flux:315.94 W, Flux/Emitted Flux:0.68091, 2727976 Incident Rays
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4’x8’ lllumination Area
200 umols/m2/sec

Lighting Design
e # of Infinities: 8
e Mounting Height: 12”
e Center-to-center spacing: 12”

Isometric View Top Down View
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Intensity Map
Avg PPFD = 204 umols/m2/sec, Max PPFD =270 umols/m2/sec
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Total Flux:606.82 W, Flux/Emitted Flux:0.6539, 5239339 Incident Rays
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4’x8’ lllumination Area
300 umols/m2/sec
Lighting Design
e {# of Infinities: 10
e Mounting Height: 9”
e Center-to-center spacing: 9.6”
Isometric View Top Down View
-
9.6”
Intensity Map
Avg PPFD = 303 umols/m2/sec, Max PPFD = 383 umols/m2/sec
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Total Flux:900.79 W, Flux/Emitted Flux:0.77654, 7771132 Incident Rays
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4’x8’ lllumination Area
400 umols/m2/sec

Lighting Design
e # of Infinities: 12
e Mounting Height: 6”
e Center-to-center spacing: 8”

Isometric View Top Down View
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Intensity Map
Avg PPFD =400 umols/m2/sec, Max PPFD =497 umols/m2/sec
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Min:0.00017489, Max:497.35, Ave:400.99
Total Flux:1192.1 W, Flux/Emitted Flux:0.84667, 10167040 Incident Rays
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