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Design and Application of Collaborative Power Supply between Photovoltaic Power Supply
and Building Mechanical and Electrical Systems
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Abstract: In response to the problems of high energy consumption, low utilization rate of photovoltaic power supply, and insufficient
synergy between building electromechanical systems, this article conducts in-depth analysis of key technologies for photovoltaic
module selection, power regulation, energy storage, and electromechanical load matching. A collaborative control architecture based
on energy management system (EMS) is constructed to complete the overall system design and parameter optimization; Through
theoretical analysis and simulation testing, verify the advantages of collaborative power supply system in energy efficiency
improvement, load matching, and operational stability. Research has shown that the designed collaborative power supply system can
effectively improve the photovoltaic self consumption rate, reduce the dependence of building electromechanical systems on
traditional power grids, reduce carbon emissions, and provide technical support for the low-carbon and high-efficiency transformation
of building energy systems.
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