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Analysis of Building Energy Consumption and Demand

and a Simulation Study of Design Parameters
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Department of Energy Systems Engineering
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Abstract

The management of building energy consumption and demand is
implemented effectively only when the influential technical and
geographical parameters are analyzed thoroughly. The influential
parameters are directly related to the ambient conditions, utilization
schedule, controls, and other operational strategies. The objective of this
study is to investigate the effects of design parameters such as envelope
R-value, window R-value and sizing, infiltration, heating and cooling
system, orientation, daylighting controls, and occupancy type on the
energy demand and consumption of a typical commercial building. While
accoubnting for geographical conditions and with respect to the ideal
case where all efficiency measures are applied, during the cooling season,
the results show that lack of applying daylighting control, envelope and
window insulation, and infiltration control cause 52.4, 32.5, 14.0 and
18.2% increase in energy consumption and 26.8, 30.9, 20.3, and 34.8% in
energy demand, respectively. It is also found that building orientation
and window sizing have higher impact on energy demand.
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