@Tem 3,593

Project Title/Z7RA< 7 F %

SINGAPORE-SHIZUOKA
Agri-Food Forum 2024

©

AOI-PARC
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Synopsis of Project

The project focuses on sustainable agricultural practices by identifying
optimal LED white light intervals to reduce energy costs in hydroponic
cultivation, specifically targeting Pak Choy. Using a time modular
switch to control the On and Off cycles of LED lighting, the goal is to
achieve a 15-20% reduction in energy consumption while maintaining
optimal growth and productivity.

The project is inspired by the findings from the Agriculture Workshop:
"Understanding Your Farm's Resource Consumption," held on May 10,
2024, which reported that the average energy consumption for grow
lights in indoor farming is 22.16 kWh per kilogram of vegetables.
Through controlled experimentation with different light durations (10,
12, and 16 hours), the project evaluates energy usage, biomass yield,
and inedible produce. It concludes that a 12-hour photoperiod is the
most energy-efficient, reducing energy consumption by 40.3%
compared to the national average, without significantly compromising

plant growth or yield.
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Figure 1: Energy consumption per kilogram biomass for different photoperiod interval.
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Implementation/Application
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The findings of this project can be applied in indoor farming

environments, especially for green leafy vegetables like Pak Choy, to

achieve more energy-efficient growing conditions. Key

implementation strategies include:

. LED Light Timing Optimization: Use a 12-hour light cycle to strike
a balance between energy savings and optimal growth, ensuring
a reduction in electricity costs

. Scalability: This approach can be adapted to different CEA setups
and crop types, allowing farmers to make data-driven decisions
regarding light usage, optimizing energy costs without

compromising crop quality or quantity.
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Figure 2: Vegetable growth across different photoperiod intervals.
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