Introduction to Renewable Energy in

Introduction to Renewable EnergyA ?‘i‘ét ":Itu re

Key concepts, benefits, technologies, an®practic a considerations

1. Why Renewable Energy Matters for Agriculture

Aspect Explanation

£ Cost Farm operations (irrigation, cooling, processing) consume large amounts of
nergy Cos - e
electricity or fuel. Renewable sources can lower utility bills and protect

Reduction ) ] _ _

against volatile fossil?fuel prices.
Environmental Reduces greenhouse?gas emissions, improves soil health, and lessens
Stewardship water contamination from fossil?fuel spills.

) On?site generation lessens dependence on grid outages, which can be
Energy Security . ) ) _
critical during planting/harvest windows.

_ _ Many governments offer tax credits, grants, or feed?in tariffs for renewable
Policy Incentives )
installations on farms.

Market Consumers increasingly prefer sustainably produced food; renewable
Differentiation energy can be a marketing advantage.

2. Core Renewable Energy Technologies Used on Farms

2.1 Solar Photovoltaic (PV)

e Applications: Power for barns, greenhouses, milking parlors, irrigation pumps, cold
storage, and electric fencing.

e Typical System Sizes: 5?kW (small dairy) to >500?kW (large agribusiness).

e Key Components: Panels, inverter, mounting structure, battery (optional), monitoring
system.

2.2 Wind Power

e Applications: Directly drives water pumps, grain dryers, or feeds electricity to the farm grid.
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e Site Requirements: Open, unobstructed terrain; average wind speed ??5?m?s?! at hub

height Agriculture

e Scale: Small turbines (1-10?kW) for single?farm use; medium turbines (100-250?kW) for

cooperative projects.

2.3 Biomass & Biogas

e Feedstock: Crop residues (straw, husks), animal manure, dedicated energy crops (e.g.,
switchgrass).
e Processes:
1. Anaerobic Digestion — produces methane for generators or heat.
2. Combustion Boilers — burn dry biomass for steam or hot water.
e Benefits: Waste management, nutrient recycling (digestate as fertilizer).

2.4 Geothermal & Ground?Source Heat Pumps (GSHP)

e Use Cases: Greenhouse heating/cooling, livestock barn climate control, water heating.
e Principle: Exchange heat with stable underground temperatures (?10-157°C).

2.5 Small?Scale Hydro & Micro?Hydropower

e Ideal Situations: Farms with flowing streams or irrigation canals with sufficient head (??72?
m).
e Output: Typically 5-1007?kW, often coupled with battery storage for reliability.

3. Designing a Renewable Energy System for a Farm

1. Energy Audit

o List all loads (kW) and daily/seasonal usage patterns.
o ldentify peak demand and critical loads (e.g., milking equipment).

2. Resource Assessment

o Solar: Use tools like PVWatts or local irradiance maps (kwh/m2/day).
o Wind: Obtain wind speed data at 30?m height; apply a wind rose analysis.
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o Biomass: Quantify available feedstock (tons/year) and moisture content.

Agriculture

3. Technology Selection

o Match resource potential to load profile.
o Consider hybrid solutions (e
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