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Introduction Results Impact on Building Energy Consumption

Typical climate conditions for the 20" Century may not provide adequate Model projected Ch ange
design parameters for the built environment of the 21st Century due to a

rapidly changing climate. The conventional practice in the engineering
community for incorporating climate data into building design is to use the

We used a selection of the 16 commercial reference buildings created by the U.S. Department of Energy (DOE) to evaluate the
Impact of projected changes in climate on building energy consumption. Future TMY data files were constructed by adding the
model projected changes to the existing TMY data files, at an hourly level. We used the energy performance software
EnergyPlus to run simulations using first the original TMY data files and then the future TMY data files we created. We
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them to the 1976 to 2005 base period of observations using NCDC data average of all the available RCM-GCM combinations available in the NARCCAP dataset. Four global

(Results not shown revealed that the differences were generally small — less than the monthly climate models (GCMs) and five regional climate models (RCMs) were used.
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Figure 1: Average NARCCAP model biases for three selected variables. e s 0 20 © e
We then used NARCCAP data to evaluate monthly climate change in nine
meteorological variables used in building design. We examined nine Seasonal Ch anNges Figure 4: Percentage change in heating and cooling energy consumption for each location. The range and average of
different locations selected to represent a majority of the 16 different climate the NARCCAP model combinations used in this study are represented by the box and whisker plots.

zones used In the creation of the U.S. Department of Energy (DOE)
reference buildings
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X TMY3 data is representative of (except for relative humidity, pressure, and precipitation) the 30-year observed conditions.
X While each model and variable has its own unique bias, the NARCCAP models are generally able to reproduce the TMY3 data.
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Month Month X The NARCCAP models produce significant changes in dry-bulb temperature, dew-point temperature, and absolute humidity.
X Additional significant changes in climate variables occur when examining model projections on seasonal and diurnal levels.
t t t X Heating energy consumption is expected to decrease; cooling energy consumption is expected to increase.
»- Largest temperature change in winter and summer months Miami dries out in summer X Total annual energy consumption may increase, decrease, or remain steady depending on the balance between heating and cooling

X With different systems and sources for heating and cooling, the costs of changing energy consumption or the costs of installing

_ _ _ _ adequate systems likely will not balance.
Figure 2: Locations selected for this study, shown on a climate zone

o . Figure 3: An example of seasonal projected model change in dry-bulb temperature and precipitation for X For those regions having significant changes in energy consumption and patterns, future typical meteorological year data can be
classification map created by the DOE (Briggs et al. 2003) each location. These seasonal patterns represent an average of all available model combinations. prepared for risk analysis of a changing climate
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