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Examining Future Climate Readiness of Typical Residential

Climate is becoming warmer, requiring more cooling
in buildings, resulting in larger energy use by
buildings. We do not know Projected Carbon Emissions |
exactly what the future [ sconarios
climate will be and
therefore are uncertain of the —
extent of the warming.
Yet engineers need to design : -
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Specific Problem:

How can buildings be built or remodeled affordably to
be comfortable and energy efficient so as to reduce
electricity cost and emissions from energy supplier in
possible future climates?
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General Problem: Future Climate Scenarios:

International Panel on Climate Change (IPCC)

has developed 4 different future climate families

of models depend on changes in future

economics, innovations and demographics.

These scenarios result in dn‘ferent greenhouse

gas emissions I T

To be useful in building
energy models, local
weather data are “morphed”

to reflect these different = a2scenaro
scenarios into a benchmark #
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Use materials that reduce heat transfer between inside and outside of building and use HVAC systems
that use energy more efficiently but do so in a way that is cost effective and matches the future climate.
Make a library of energy needed by building as a result of changes in the building and climate to direct choice
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A single family house in State College PA was modeled
with varying values for insulation R values, window
constructions and COP for a total of 3078 building models.
The models were generated using Python code.

These building models and the four climate scenarios
were input into a building energy modeler,

EnergyPlus, vé which gave the hourly energy use for an
entire year for a total of 12,312 runs on the PSU ICDS ACI
high performance research environment (supercomputer)

The energy demands for each model were then inputted
into a data visualization tool, Tableaux, to allow for

comparisons

Result: Interactive Visualization
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