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This study focuses on a cost-effective Selective Window Ventilation (SWV) approach for
residential homes to enable variable conductance and reduce cooling energy for residential
buildings. The SWV approach relies on tracking outdoor temperature and humidity condition, and
notifying homeowners to open or shut their windows when outdoor conditions meet human
comfort. The first purpose of the study is to compare the A/C cooling load between constant
conductance and SWV methods for typically sized (2000 sq. ft.) homes located in four US cities
with distinct climates. The second purpose of the study is to demonstrate that SWV, when
compared to constant conductance approach, can lead to significant annual savings on cooling
costs for the homeowner.

This simulation-based study combines data from literature with physics equations to estimate the
thermal load for a house, A/C cooling load, and the annual cooling costs. For each city, the
monthly weather data is obtained and randomized for a year based on published averages and
standard deviations. These data are used in conjunction with human comfort parameters and
properties of a house like insulation quality, area, and window sizes to calculate A/C cooling loads
for constant conductance and SWV.

Our findings showed the A/C cooling load reductions ranged between 8 — 68% depending on the
city climate. For cities like Miami with hot tropical climate, the impact of SWV is less, while the
impact is more for mid-latitude cooler cities like Saratoga. Our findings also show that the cooling
cost savings can range from $20 — $76, annually. The higher limit of the savings is for cities such
as Sacramento with mid-latitude climate and higher electricity rate. On the other hand, for
Phoenix, these savings are minimal due to extreme hot climate and lower electricity rate.
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