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The impact of operating a cooling and heating system based on building occupancy time during the

day on energy consumption and peak energy demand
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Abstract

This research investigates the impact of occupancy-based operation of heating, cooling, and ventilation
systems (HVAC) over a diurnal cycle on energy consumption and peak energy demand in buildings. The
building sector, as one of the largest energy consumers globally and particularly in Iran, accounts for a
substantial share of final energy use and, due to the misalignment between HVAC operation and actual
occupant presence especially during low-occupancy or nighttime period plays a significant role in energy
waste as well as natural gas and electricity imbalance. The primary objective of this study is to evaluate the
effect of adapting the operation of heating and cooling systems, particularly through the partial switching on
and off of system components based on building occupancy patterns, on reducing energy consumption and
peak demand. In this context, building energy consumption behavior is examined and analyzed under
different occupancy-based operational scenarios. The novelty of the research lies in its focus on low-cost
operational and managerial strategies rather than hardware-intensive interventions, along with the
simultaneous assessment of energy consumption and peak demand under real building conditions in Iran. It
is expected that the results of this study will demonstrate that implementing occupancy-based operational
strategies can lead to a significant reduction in HVAC energy consumption and peak demand without a
noticeable deterioration in thermal comfort, thereby supporting informed decision-making in building energy
optimization.
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