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1. Light: 3: Wall Powered Relay Outlet Figure 4 — Graph of PPFD for Study A, Study B, and Control Group
a. Spectral Quality - The light wavelength (A, in nm) distribution, often 4: Double Channel Relay Carbon Dioxide Concentration in Growth Chamber Over Time
presented in RGB ratios. Plants are better able to absorb different =0 5: Micro-SD Breakout Board 1240
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b. Photosynthetic Photon Flux Density (PPFD): Number of photons per = £ 0
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c. Temporal Light Pattern: The variation in light irradiance intensity 0y
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d. Daily Light Integral (DLI): The daily light integral measures the Figure 3 — Control System Circuit Used to Regulate CO, Concentration and Humidity Within the Growth Chamber While Logging Environmental Data to Time Elapsed (Minutes
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qguantity of energy the plant absorbs per day and is a function of the 3 light
variables. Leaves can be damaged if irradiated with too much energy and
providing not enough energy will limit growth of edible matter. Environmental and Spectral Conditions Provided in Each Study for Lettuce (Lactuca Sativa)
3. CO, Concentration (ppm): CO, is fundamental for photosynthesis and is
measured in parts per million (ppm). Increasing CO, can increase
photosynthetic rate but meets diminishing returns at high levels.

4. Temperature (°C): The temperature influences the leaves' ability to and Environmental Conditions o

“inhale” CO, and “exhale” O, through its stomatal boundary. Changes in Study A: Optimal Environment. (Inside Growth Chamber). Spectral Quality: 3R:1B, LED Bulbs 2

temperature alter the diffusion of CO, into the leaf and O, out of the leaf, Study B: Optimal Environment. Suboptimal Lighting (Fluorescent) g

impacting overall photosynthetic efticiency. | Control: Suboptimal Environment (Outside Growth Chamber). Suboptimal Lighting (Fluorescent) £ o

5. Humidity (% RH): Relative humidity, the percent of the maximum o
amount of moisture that can be stored in the air. Low relative humidity Temboral CO

causes water stress in the plant. Spectral Spectral Intensity (PPFD) P 2 Temperature Humidity |

Figure 5 — CO, Levels Over Time. Average CO, Concentration was 1197ppm, With
a Maximum Overshoot of 1231ppm and a Minimum Undershoot of 1174ppm
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6. Airflow (™/,): Airflow facilitates gas exchange through plant leaves, Quality Light Pattern | Concentration (°C) (%RH) Airflow (/) 8:
providing a fresh supply of carbon dioxide for the plant to take in and High Low (hr) (ppm) o 5 100 150 e 300 350 400 450
allowing the plant to expel oxygen.
Study A 3R:1B 150 50 12 1200 24 85 0.5 Figure 6 — Humidity Levels Over Time. Average Humidity Levels Were 84.12%
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improved E.A.T. Growth Effectiveness by 80%

Number of Adjusted Studv B
Mature Adjusted Lighting | Environmental | Adjusted Net Fresh Fresh E.A.T. Dry Dry E.A.T. over Stu y b.
Plants Energy (kWhr) | Control Energy | Usage (kWhr) | Weight (g) | (g8/m?/kWhr/Day) | Weight | (8/m?/kWhr/Day) o Optimal Environment with Spectral Quality
(kWhr) ]
3R:1B, LED Bulbs improved E.A.T. by 1,340%
Study A 43 5.38 54.3 59.7 132.5 0.3478 11.01 0.02892 ’ P Y4
Study B 73 17.7 54.3 72.0 153.8 0.1910 13.02 0.01617 over Control Study.
Control 17 26.5 0 26.5 7.134 0.02400 0.4072 0.001369
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