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Postgraduate Certificate in Al for Building Management

Advanced Control Strategies for Energy
Management

Advanced Control Strategies for Energy Management: A set of techniques and methods that utilize artificial
intelligence, machine learning, and data analytics to optimize energy consumption, reduce costs, and
improve building performance in building management systems.

Artificial Intelligence (Al): The simulation of human intelligence in machines that are programmed to think
and learn like humans, including problem-solving, pattern recognition, and decision-making.

Building Energy Management System (BEMS): A computer-based control system that manages, monitors,
and regulates building services and systems, including HVAC, lighting, and security, to optimize energy
consumption and reduce costs.

Data Analytics: The process of examining and interpreting large data sets to discover patterns, trends, and
insights that can inform decision-making and improve performance.

Deep Learning: A subset of machine learning that uses artificial neural networks with multiple layers to
analyze and learn from large data sets, enabling the system to improve its performance and accuracy over
time.

Demand Response (DR): A program that incentivizes customers to reduce their energy consumption during
peak demand periods, helping to balance the supply and demand of electricity and prevent blackouts.

Energy Management: The process of monitoring, controlling, and optimizing energy consumption in
buildings and facilities to reduce costs, improve efficiency, and minimize environmental impact.

Fault Detection and Diagnostics (FDD): The use of data analytics and machine learning algorithms to identify
and diagnose faults and anomalies in building systems, enabling building managers to take corrective
action and prevent equipment failure.

HVAC Controls: The systems and devices that regulate and control heating, ventilation, and air conditioning
in buildings, including thermostats, sensors, and actuators.

Internet of Things (loT): A network of interconnected physical devices, vehicles, buildings, and other objects
that are embedded with sensors, software, and other technologies to collect and exchange data.

Machine Learning (ML): A subset of Al that enables systems to automatically learn and improve from
experience without being explicitly programmed, using algorithms and statistical models to analyze and
interpret data.

Model Predictive Control (MPC): A control strategy that uses a mathematical model of the system to predict
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future behavior and optimize control decisions, taking into account constraints and disturbances.

Optimization: The process of finding the best possible solution to a problem or objective, using
mathematical algorithms and models to analyze and evaluate different options and identify the most
efficient and effective solution.

Predictive Maintenance: The use of data analytics and machine learning algorithms to predict and prevent
equipment failure, enabling building managers to schedule maintenance and repairs in advance and
minimize downtime.

Reinforcement Learning (RL): A type of machine learning that enables systems to learn through trial and
error, using rewards and penalties to optimize decision-making and improve performance over time.

Supervisory Control and Data Acquisition (SCADA): A system for remotely monitoring and controlling
industrial processes and equipment, using sensors, actuators, and communication networks to collect and
analyze data.

System Integration: The process of connecting and integrating different systems and devices to create a
unified and cohesive system that can exchange data and work together seamlessly.

Virtual Energy Metering: The use of data analytics and machine learning algorithms to estimate energy
consumption in buildings and facilities, enabling building managers to monitor and optimize energy usage
without the need for physical meters.

Weather Normalization: The process of adjusting energy consumption data to account for variations in
weather conditions, enabling building managers to compare energy usage and performance over time and
identify trends and anomalies.

Zero Net Energy (ZNE): A building or facility that produces as much energy as it consumes, using renewable
energy sources and energy-efficient systems to minimize environmental impact and reduce costs.

In conclusion, advanced control strategies for energy management are critical for building managers to
optimize energy consumption, reduce costs, and improve building performance. These strategies utilize Al,
machine learning, and data analytics to analyze and interpret data, identify trends and anomalies, and make
informed decisions that can improve energy efficiency and sustainability. From fault detection and
diagnostics to predictive maintenance and zero net energy, these strategies are essential for modern
building management systems and can help building managers to achieve their energy and sustainability
goals.
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