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Automated Operation Algorithm for Reducing Power Consumption
and Gaining Benefit in Smart Farm Environment with Energy
Storage System
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ABSTRACT

As urbanization leads to continued population decline and rapid aging in rural areas, the government
encourages the use of smart farms, which can automatically maintain and manage the growth environment of
crops and livestock by grafting smart grid technology to the farm. Based on the data of crop growth
information and environmental information, smart farms will help improve the yield and quality of agricultural
products, even if using less energy, labor and nutrients to create the best growing environment. This paper
deploys an automated window opening and closing system, and an energy trading system into the existing

smart farm system to reduce energy consumption of the smart farm. According to the indoor and weather
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temperature data collected by the smart farm, the power used for temperature control will be reduced by

opening and closing the windows. In addition, the surplus energy trading system utilizes energy obtained by

solar power generation in smart farms, and the remaining energy can be sold for profit increase. This paper

proposes an algorithm to obtain the maximum profit based on the system marginal price and the renewable

energy certificate in the transaction of surplus electricity.
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Table 1. Germination period temperature dynamic model
parameters

Symbol P: v
Symbol . ym © AraMeter) - i
Significance Value
Pg | Air Density 1.29 kg/m?
V4 | Greenhouse Capacity 1036.8 m’
Air Specific Heat at
c 1.01 Jkg-k
9 | Constant Pressure kg
Radiation Conversion
o 0.7
Factor
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Symbol Parameter
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Time Setting Temperature [C]
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