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Digital Twin Model of Republic Polytechnic’s Indoor Agricultural Lab (IAL) Using Building
Information Modelling (BIM)
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Synopsis of Project

A digital twin model of the RP Indoor Agriculture Lab (IAL) has been
successfully developed, combining architectural design software with 3D
modeling tools to create a realistic representation of the lab's components.
This model integrates real-time data visualization, enabling accurate modeling
and data-driven decision-making for effective management. The digital twin
has been used to predict annual energy consumption and water usage in the
indoor farm, with validation against measured lab data showing an accuracy
range of 89% to 94%.

The model could be used as an optimization tool to determine energy-saving
scenarios by comparing real-time sensor data monitoring farm conditions with
historical trend data. By establishing an energy baseline through historical data
analysis, the digital twin provides a reference point for evaluating energy-
saving initiatives. The optimization process is projected to achieve a 25% to
35% reduction in energy consumption.

Decision-makers can leverage insights from the digital twin, such as energy
usage patterns and equipment efficiency, to identify energy-intensive
processes and optimize operations. Strategies being explored include
adjusting lighting schedules, HVAC systems, and irrigation methods,
showcasing the digital twin's potential to enhance energy efficiency and
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Implementation/Application
Energy-Efficient Urban Farming Management:

» Optimize Heating Ventilation and Airconditioning (HVAC), lighting, and
irrigation systems to reduce energy consumption while maintaining
optimal growing conditions in greenhouses or urban vertical farms

Precision Agriculture:

» Use digital twins to simulate various environmental conditions and
agricultural practices, enabling precision control over factors like
humidity, temperature, and irrigation needs, thereby enhancing crop
productivity.

Sustainable Building Design:

» Integrate with Building Information Modelling (BIM) for new or
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retrofitted buildings to design energy-efficient, sustainable facilities
that support modern farming practices and reduce carbon footprints.
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