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LED Selection

Three LED components from Lumileds have been selected for the lighting system in
our vertical farm. Lumileds offers LEDs with a relatively small PPF and considered that a
more uniform light distribution could be achieved by deploying more of these LEDs.

We will combine white and red LEDs to get the appropriate ratio for blue light and red
light, white LED also can supply green component needed for plant growth. Far Red LEDs
are used to promote stem and leaf growth.

The selection of LEDs is shown below :

1. LUXEON SunPlus 2835 Lumileds Horticulture White (L1SP-PNK1002800000) ,
datasheet
2. LUXEON SunPlus 2835 Lumileds Deep Red (L1SP-DRD0002800000) , datasheet

3. LUXEON SunPlus 2835 Lumileds Far Red (L1SP-FRD0002800000) , datasheet

Product Color PPF PPF/W Viewing
(umol/s) ' | (umol/J) Angle '
L1SP-PNK1002800000 White 0.78 2.28 120
L1SP-DRD0002800000 | Red (655-670 nm) 0.62 2.32 130
L1SP-FRD0002800000 FR (720-740 nm) 0.60 2.32 130



https://lumileds.com/wp-content/uploads/files/DS237-luxeon-sunplus-2835-line-datasheet.pdf
https://lumileds.com/wp-content/uploads/files/DS237-luxeon-sunplus-2835-line-datasheet.pdf
https://lumileds.com/wp-content/uploads/files/DS237-luxeon-sunplus-2835-line-datasheet.pdf
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Figure 1. Spectral power distribution of white, red and far-red LEDs obtained from the datasheet

The spectrum of light emitted by the red and blue LEDs matches the spectrum
well absorbed by chlorophyll [1]. The ratio of red to blue is important for crop growth and
development, often requiring only a smaller number of blue photons than red photons. For
example, R: B = 3:1 is good for pepper grown [2].

Green photons are also effective for photosynthesis, but green LEDs are less
efficient than blue and red LEDs [3]. White LEDs, on the other hand, are relatively efficient
and inexpensive. White LEDs with a spectral distribution around blue and green can
therefore be used instead of blue and green LEDs.

Far-red photons promote stem and leaf growth, but at the expense of root growth
and other growth, preventing flowering and fruiting [4], [5]. On the other hand, it has also
been reported that a combination of 20 h photoperiod and FR light speeds up the breeding
cycle of peppers [6]. Therefore, to maximize the benefits of FR, FR LEDs are used until

flowering, after which the peppers are grown without FR light.
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Figure 2. Example of LED arrangement

Calculations

The lighting system is designed for a planter with dimensions of 35 cm x 65 cm
(0.2275 m?). Assume the LEDs will be installed 1 m above the planter, no reflectors and
covers to install on LEDs, and the target PPFD (Photosynthetic Photon Flux Density) is
250 umol-m=-s' [7]. If we can therefore only illuminate the planter, the PFD required is

250 * 0.2275 = 56.875 ymol/s



To determine the number of LEDs required for each type, we use the following
calculations:
Calculate the PPFD contribution from one LED at 1 m height: PPFD = PPF / Area
Calculate the number of LEDs needed to achieve the target PPFD: Number of LEDs =

Target PPFD / PPFD per LED

## TODO: Consider R:B ratio, the number of Red LEDs seems too much, the two combined
should be 250 ymol-m-2-s-1

Lumileds Horticulture White (L1SP-PNK1002800000)

PPFD = 0.78 ymol/s / (Tt * (1 m * tan(60°))?) =

Number of LEDs =
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