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Abstract

Under the “dual carbon” goals and agricultural modernization initiatives, traditional fuel-powered agricultural machinery faces
challenges including high energy consumption, severe emission pollution, and elevated operational costs, which hinder the green
transformation and high-quality development of agriculture. New energy agricultural machinery power systems, primarily utilizing
electricity, hybrid power, or clean fuels, demonstrate advantages such as efficiency, low emissions, and sustainability, making them
a crucial direction for agricultural machinery technological advancement. This paper analyzes the structure, working principles,
adaptability to agricultural operations, and technical characteristics of new energy agricultural machinery power systems. It further
explores their energy-saving benefits and comprehensive economic advantages through practical application scenarios. The study
reveals that new energy power systems exhibit significant advantages in reducing energy consumption, minimizing emissions, and
improving energy utilization efficiency. However, their widespread adoption still requires continuous optimization in areas such
as technological maturity, infrastructure development, and cost control to promote the transition of agricultural machinery power
systems toward greener and more efficient solutions.
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